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2008 ENGINE PERFORMANCE

2ZR-FE Engine Control System - xD

SFI SYSTEM
PRECAUTION

1. INITIALIZATION

NOTE:  Perform the RESET MEMORY (AT initialization) when replacing the
automatic transaxle assembly, engine assembly or ECM (See
INITIALIZATION ).

o Perform the REGISTRATION (VIN registration) when replacing the
ECM (See REGISTRATION ).

HINT:
Initialization cannot be completed by only removing the battery.

2. FOR USING TECHSTREAM

CAUTION: Observe the following items for safety reasons:

o Read its instruction books before using the tester.

o Prevent the tester cable from being caught on the pedals, shift lever and steering wheel when
driving with the tester connected to the vehicle.

e When driving the vehicle for testing purposes using the tester. two persons are required. One
person drives the vehicle, and the other operates the tester.

3. DISCONNECT AND RECONNECT CABLE OF NEGATIVE BATTERY TERMINAL
a. Before performing electronic work, disconnect the cable from the negative (-) battery terminal in

order to prevent it from shorting and burning out.

b. Before disconnecting and reconnecting the battery cable, turn the ignition switch to OFF and the
headlight dimmer switch OFF. Then loosen the terminal nut completely. Do not damage the cable
or terminal.

c. When the battery cable is disconnected, the clock and radio settings and stored DTCs are erased.
Therefore, before disconnecting the battery cable, make a note of the settings.
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Negative (-) Battery Terminal

Y
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Fig. 1: Disconnecting Cable Of Negative Battery Terminal
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DEFINITION OF TERMS

DEFINITION OF TERMS

Terms

Definition

Monitor Description

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

Group of diagnostic trouble codes that are output by ECM based on same

Belated DICs malfunction detection logic.
Tobicsl Eaabli Preconditions that allow ECM to detect malfunctions.
C{)I:l dition g With all preconditions satisfied, ECM sets DTC when monitored value(s)

exceeds malfunction threshold(s).

Sequence of Operation

Order of monitor priority, applied if multiple sensors and components involved
in single malfunction detection process.

Each sensor and component monitored in turn, when previous detection
operation completed.

Required
Sensor/Components

Sensors and components used by ECM to detect each malfunction.

Frequency of Operation

Number of times ECM checks for each malfunction during each driving cycle.
"Once per driving cycle" means ECM only performs checks for that malfunction
once during single driving cycle.

"Continuous" means ECM performs checks for that malfunction whenever
enabling conditions met.

Duration

Minimum time for which ECM must detect continuous deviation in monitored
value(s) in order to set DTC. Timing begins when Typical Enabling Conditions
met.

Malfunction Thresholds

Value beyond which ECM determines malfunctions exist and sets DTCs.

MIL Operation

Timing of MIL illumination after malfunction detected.
"Immediate" means ECM illuminates MIL as soon as malfunction detected.
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second time during next sequential driving cycle.

"2 driving cycle" means ECM illuminates MIL if same malfunction detected

PARTS LOCATION

FUEL PUMP

PURGE VSV

CANISTER

ECM

ENGINE ROOM RELAY BLOCK
- INTEGRATION RELAY

A\ ‘k (EFI RELAY, IG2 RELAY)

MASS AIR FLOW METER 4 . EFI FUSE

- AM2 FUSE

. ETCS FUSE

HEATED OXYGEN SENSOR (SENSOR 2) - 8T FUSE
- 8T RELAY

Y ANTIRRIEDY

Fig. 2: Identifving Engine Control System Components L.ocation (1 Of 3)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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CAMSHAFT TIMING OIL CONTROL VALVE CAMSHAFT TIMING OIL CONTROL VALVE
ASSEMBLY (FOR INTAKE CAMSHAFT) ASSEMBLY (FOR EXHAUST CAMSHAFT)
CAMSHAFT POSITION SENSOR

(FOR INTAKE CAMSHAFT)

CAMSHAFT POSITION SENSOR
) (FOR EXHAUST CAMSHAFT)
i

IGNITION COIL

FUEL INJECTOR

AIR FUEL RATIO SENSOR

KNOCK SENSOR

THROTTLE BODY PARK / NEUTRAL POSITION SWITCH

ENGINE COOLANT TEMPERATURE SENSOR

ATHENED

Fig. 3: Identifving Engine Control System Components Location (2 Of 3)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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COMBINATION METER

IGNITION SWITCH

MAIN BODY ECU ACCELERATOR PEDAL ROD
(INSTRUMENT PANEL JUNCTION BLOCK)
- IGN FUSE N STOP LIGHT SWITCH
- STOP FUSE
- MET FUSE CLUTCH START SWITCH
¥ e

Fig. 4: Identifving Engine Control Svstem Components Location (3 Of 3)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

SYSTEM DIAGRAM
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2008 Scion xD

*2: For AI'T models

Fig. 5: Engine Control System Diagram (1 Of 4)
Courtesy of TOYOTA MOTOR SALES, US.A,, INC.
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Fig. 6: Engine Control System Diagram (2 Of 4)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Camshaft Timing Oil Control Valve No. 1 Ignition Coil
(for Intake Camshaft)
9 0C1- =
IGT29— No. 2 Ignition Coil ]
L ——QOE1+ -
Camshaft Timing Oil Control Valve —
(for Exhaust Camshaft)
IGT3 ¢— No. 3 Ignition Cail b
0 0E1-
!
Camshaft Position Sensor G2+ 1GT4 — No. 4 Ignition Coil 1
(for Intake Camshaft)
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No. 4 Fuel Injector
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(for Exhaust Camshaft)
(e
.
EV1-
No. 3 Fuel Injector
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Fig. 7: Engine Control System Diagram (3 Of 4)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Fig. 8: Engine Control System Diagram (4 Of 4)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HOW T0O PROCEED WITH TROUBLESHOOTING

HINT:

*: Use a Techstream.
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1. VEHICLE BROUGHT TO WORKSHOP
2. CUSTOMER PROBLEM ANALYSIS
3. CONNECT TECHSTREAM TO DLC3

HINT:

If the display indicates a communication fault in the tester, inspect the DLC3.
4. CHECK DTC AND FREEZE FRAME DATA*

HINT:

Record or print DTCs and freeze frame data. if necessary.

n

CLEAR DTC AND FREEZE FRAME DATA~*
CONDUCT VISUAL INSPECTION

SET CHECK MODE DIAGNOSIS*
CONFIRM PROBLEM SYMPTOMS

i )

HINT:

If the engine does not start, first perform the "CHECK DTC" procedures and "CONDUCT BASIC
INSPECTION" procedures below.

RESULT REFERENCE
Result Proceed to
Malfunction does not occur A
Malfunction occurs B

B: Go to STEP 10
A: Go to next step

9. SIMULATE SYMPTOMS
10. CHECKDTC*

RESULT REFERENCE
Result Proceed to
Malfunction code A
No code B

B: Goto STEP 12

A: Go to next stepn
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11.
12.

13.

14.
. CONDUCT CIRCUIT INSPECTION

16.
1T
18.
19.

REFER TO DTC CHART
CONDUCT BASIC INSPECTION

RESULT REFERENCE
Result Proceed to
Malfunctioning parts not confirmed A
Malfunctioning parts confirmed B

B: Go to STEP 17
A: Go to next step

REFER TO PROBLEM SYMPTOMS TABLE

RESULT REFERENCE
Result Proceed to
Malfunctioning circuit confirmed A
Malfunctioning parts confirmed B

B: Goto STEP 17
A: Go to next step

CHECK ECM POWER SOURCE CIRCUIT

RESULT REFERENCE
Result Proceed to
Malfunction not confirmed A
Malfunction confirmed B

B: Go to STEP 18
A: Go to next step

CHECK FOR INTERMITTENT PROBLEMS
CONDUCT PARTS INSPECTION
IDENTIFY PROBLEM

ADJUST AND/OR REPAIR

CONDUCT CONFIRMATION TEST

NEXT : END
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CHECK FOR INTERMITTENT PROBLEMS
HINT:

Inspect the vehicle's ECM using check mode. Intermittent problems are easier to detect with a Techstream when
the ECM is in check mode. In check mode, the ECM uses 1 trip detection logic, which is more sensitive to
malfunctions than normal mode (default), which uses 2 trip detection logic.

l. Clear DTCs (See DTC CHECK /CLEAR ).

2. Switch the ECM from normal mode to check mode using the Techstream (See CHECK MODE
PROCEDURE ).

3. Perform a simulation test (See HOW TO PROCEED WITH TROUBLESHOOTING ).

4. Check and wiggle the harness(es), connector(s) and terminal(s) (See HOW TO PROCEED WITH
TROUBLESHOOTING ).

BASIC INSPECTION

When a malfunction is not confirmed by the DTC check, troubleshooting should be carried out in all circuits
considered to be possible causes of the problem. In many cases, by carrying out the basic engine check shown
in the following flowchart, the location of the problem can be found quickly and efficiently. Therefore, using
this check is essential when engine troubleshooting.

1. CHECK BATTERY VOLTAGE

NOTE: Carry out this check with the engine stopped and the ignition switch to
OFF.

Result

RESULT REFERENCE

Result |[Proceed to
11 V or more OK
Below 11V NG

NG: CHARGE OR REPLACE BATTERY

OK: Go to next step

!\J

CHECK WHETHER ENGINE CRANKS
NG: PROCEED TO PROBLEM SYMPTOMS TABLE
OK: Go to next step

3. CHECK WHETHER ENGINE STARTS
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NG: GO TO STEP 6
OK: Go to next step

4. CHECK AIR FILTER
a. Visually check that the air filter is not excessively contaminated with dirt or oil.

NG: REPLACE AIR FILTER (See REMOVAL )
OK: Go to next step
5. CHECKIDLING SPEED
NG: TROUBLESHOOT IDLING SPEED AND PROCEED TO NEXT STEP
OK: Go to next step
6. CHECK FUEL PRESSURE
NG: TROUBLESHOOT FUEL PRESSURE AND PROCEED TO NEXT STEP
OK: Go to next step
7. CHECK FOR SPARK
NG: TROUBLESHOOT SPARK AND PROCEED TO NEXT STEP

OK : PROCEED TO PROBLEM SYMPTOMS TABLE

REGISTRATION

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

HINT:

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

1. DESCRIPTION
HINT:
This registration section consists of two parts: Read VIN and Write VIN.

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

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

2. READ VIN

a. Confirm the vehicle VIN.

b. Connect a Techstream to the DLC3.

c. Turn the ignition switch to ON.

d. Turn the tester ON.

e. Select the following menu items: Powertrain / Engine and ECT / Utility / VIN / VIN Read.

3. WRITE VIN

a.

b
¢
d.
e

Confirm the vehicle VIN.

Connect the Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Utility / VIN / VIN Write.

CHECKING MONITOR STATUS

The purpose of the monitor result (mode 06) is to allow access to the results for on-board diagnostic monitoring
tests of specific components/systems that are not continuously monitored. Examples are the catalyst,
evaporative emission (EVAP) and thermostat.

The monitor result allows the OBD II scan tool to display the monitor status, test value. minimum test limit and
maximum test limit. These data are displayed after the vehicle has been driven to run the monitor.

When the test value is not between the minimum test limit and maximum test limit, the ECM (PCM) interprets
this as a malfunction. When the component is not malfunctioning, if the difference of the test value and test
limit is very small, the component will malfunction in the near future.

Perform the following instruction to view the monitor status.

Although this instruction reference the Lexus/Toyota diagnostic tester, it can be checked using a generic OBD
II scan tool. Refer to your scan tool operator's manual for specific procedures.

. PERFORM MONITOR DRIVE PATTERN

a.

b
c.
d.
5

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DIC CHECK / CLEAR ).

Run the vehicle in accordance with the applicable drive pattern described in READINESS

MONITOR DRIVE PATTERN (See READINESS MONITOR DRIVE PATTERN ). Do not
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turn the ignition switch to OFF.
NOTE: The test results will be lost if the ignition switch is turned to OFF.

2. ACCESS MONITOR RESULT

a. Select the following menu items: Powertrain / Engine and ECT / Monitor / Result. The monitor
status appears after the component name.

e Pass: The component is functioning normally.
o Fail: The component is malfunctioning.
b. Confirm that the component is either Pass or Fail.

c. Select the component and press ENTER. The accuracy test value appears if the monitor status is
either Pass or Fail.

3. CHECK COMPONENT STATUS
a. Compare the test value with the minimum test limit and maximum test limit.

b. If the test value is between the minimum test limit and maximum test limit, the component is
functioning normally. If not, the component is malfunctioning. The test value is usually
significantly higher or lower than the test limit. If the test value is on the borderline of the test limit,
the component will malfunction in the near future.

HINT:
The monitor result might on rare occasions be Pass even if the malfunction indicator lamp (MIL) is
illuminated. This indicates the system malfunctioned on a previous driving cycle. This might be
caused by an intermittent problem.
4. MONITOR RESULT INFORMATION
If you use a generic scan tool, multiply the value by the scaling value listed below.

A/F Sensor(Sensor 1)

MONITOR RESULT INFORMATION - A/F SENSOR (SENSOR 1)

Monitor ID|Test ID Scaling Unit Description
$01 S8E |[Multiply by 0.001| V |A/F sensor deterioration level
$01 $91 |Multiply by 0.004| mA |A/F sensor current

HO2 Sensor (Sensor 2)

MONITOR RESULT INFORMATION - HO2 SENSOR (SENSOR 2)

Monitor | Test : 5 5 5 i
D D Scaling Unit Description
$02 $07 |Multiply by 0.001| V  [Minimum sensor voltage
$02 $08 |Multiply by 0.001| V  |Maximum sensor voltage
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$02 S$8B |Multiply by 0.001 [Seconds|0.35 - 0.2 V sensor switch time
$02 $SD | Multiply by 0.001 [Seconds gﬂranon that sensor voltage drops to 0.2 V during fuel
$02 $8F s g |Maximum oxygen storage capacity
0.0003
Catalyst
MONITOR RESULT INFORMATION - CATALYST
Monitor ID|Test ID Scaling Unit Description
$21 SA9 |Multiply by 0.0003|No dimension|Oxygen storage capacity of catalyst

Rear Oxygen Sensor Heater

MONITOR RESULT INFORMATION - REAR OXYGEN SENSOR HEATER

Monitor ID|Test ID Scaling Unit Description
$42 $91 |Multiply by 0.001/Ohm|Oxygen sensor heater resistance bank! sensor 2
EVAP

MONITOR RESULT INFORMATION - EVAP

Monitor ID|Test ID Scaling Unit Description
$3D $C9 |Multiply by 0.001|kPa |Test value for small leak (P0456)
$3D $CA [Multiply by 0.001|kPa [Test value for gross leak (P0455)
$3D $CB |Multiply by 0.001| kPa |Test value for leak detection pump stuck OFF (P2401)
$3D $CD |Multiply by 0.001|kPa |Test value for leak detection pump stuck ON (P2402)
$3D SCE [Multiply by 0.001| kPa [Test value for vent valve stuck OFF (P2420)
$3D SCF |Multiply by 0.001|kPa [Test value for vent valve stuck ON (P2419)
$3D SD0 [Multiply by 0.001|kPa |Test value for reference orifice low flow (P043E)
$3D S§D1 |Multiply by 0.001| kPa |Test value for reference orifice high flow (P043F)
$3D S§D4 [Multiply by 0.001|kPa [Test value for purge VSV stuck closed (P0441)
$3D SD5 |[Multiply by 0.001|kPa |Test value for purge VSV stuck open (P0441)
$3D SD7 [Multiply by 0.001|kPa |Test value for purge flow insufficient (P0441)

Misfire

MONITOR RESULT INFORMATION - MISFIRE
Monitor | Test

s - s

D D Scaling |Unit Description

SAL SOB Multiply Titiic Total EWMA misfire count of all cylinders in last ten driving cycles
by 1 EWMA: Exponential Weighted Moving Average

¢ When ignition switch is ON., total misfire count of all
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_ cylinders in last driving cycle is displayed.
Multiply | _ o _ . X . .
SA1 $0C by 1 Time| o While engine is running, total misfire count of all cylinders in
current driving cycle is displayed.
Multiply | ; Y -~
SA2 $0B by 1 7 |Time|Total EWMA misfire count of cylinder 1 in last ten driving cycles
e When ignition switch is ON, total misfire count of cylinder 1
SA2 $0C Mﬁmiﬂy Time in le.ls‘r drw.mg .cycle 1.5 displayed: ] o |
Y e While engine is running, total misfire count of cylinder 1 in
current driving cycle is displayed.
; Multiply | . o =
SA3 $0B by 1 Time|Total EWMA misfire count of cylinder 2 in last ten driving cycles
e When ignition switch is ON, total misfire count of cylinder 2
SA3 S0C Mlglni:\ly Time in lz?s‘r drw.mg .cycle 1.5 displayed.. ] o |
y e While engine is running, total misfire count of cylinder 2 in
current driving cycle is displayed.
Multiply | . . e L
SA4 $0B by 1 Time|Total EWMA misfire count of cylinder 3 in last ten driving cycles
e When ignition switch is ON, total misfire count of cylinder 3
SA4 $0C Ml;lnfly Titiia in lE.lST drw‘mg .cycle 1.5 displayed.- ‘ |
y ¢ While engine is running, total misfire count of cylinder 3 in
current driving cycle is displayed.
SAS $0B Mgglfly Time|Total EWMA misfire count of cylinder 4 in last ten driving cycles
e When ignition switch is ON, total misfire count of cylinder 4
SAS $0C Mglnply Titiia in lgst drn«"mg .cycle 1.5 displayed: o |
y 1 e While engine is running, total misfire count of cylinder 4 in
current driving cycle is displayed.

READINESS MONITOR DRIVE PATTERN

1. PURPOSE OF READINESS TESTS

o The On-Board Diagnostic (OBD II) system is designed to monitor the performance of emission
related components, and indicate any detected abnormalities with DTCs (Diagnostic Trouble
Codes). Since various components need to be monitored during different driving conditions, the
OBD II system is designed to run separate monitoring programs called Readiness Monitors.

e To view the status, select the following menu items: Powertrain / Engine and ECT / Monitor /
Status2.

e When the Readiness Monitor status reads Complete, the necessary conditions have been met for
running the performance tests for that Readiness Monitor.

e A generic OBD II scan tool can also be used to view the Readiness Monitor status.

HINT:
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Many state Inspection and Maintenance (I/M) programs require a vehicle's Readiness Monitor status to
show Complete before beginning emission tests.

The Readiness Monitor will be reset to Incomplete if:

¢ 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.

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: These drive patterns represent the fastest method of satisfying all
conditions necessary to achieve complete status for each specific
Readiness Monitor.
In the event of a drive pattern being interrupted (possibly due to factors
such as traffic conditions), the drive pattern can be resumed. In most
cases, the Readiness Monitor will still achieve complete status upon
completion of the drive pattern.
To ensure completion of the Readiness Monitors, avoid sudden changes
in vehicle load and speed (driving up and down hills and/or sudden
acceleration).

2. CATALYST MONITOR (ACTIVE AIR-FUEL RATIO CONTROL TYPE)

NOTICE:

Vehicle Speed This test will not be completed
if the vehicle is driven at
absolutely constant speed

(6) such as with cruise control

Between 64 and 113kmbh_| activated.

(40 and 70 mph)

Idli
ng \_f_ (5)
|

Ignition Switch OFF ——

. ll’
- > Time

Warm up 10 minutes

(Note: Even when vehicle stops during drive pattern, test can be resumed.)

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 18/660




29.07.2021

SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

Fig. 9: Vehicle Speed Graph

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

a. Preconditions

The monitor will not run unless:

e The MIL is OFF.
b. Drive Pattern
1.

b 2

N b

o

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (if set) (See DTC CHECK / CLEAR ).
Start the engine and warm it up.

Drive the vehicle at between 64 km/h and 113 km/h (40 mph and 70 mph) for at least 10
minutes.

¢. Monitor Status

Check the Readiness Monitor status displayed on the tester.

If the status does not switch to Complete, extend the driving time.

3. EVAP SYSTEM MONITOR (KEY OFF TYPE)
a. Preconditions

The monitor will not run unless:

o 0 o0 0 O

o

The fuel tank is less than 90% full.

The altitude is less than 8000 ft. (2438 m).

The vehicle is stationary.

The engine coolant temperature is between 4.4°C and 35°C (40°F and 95°F).
The intake air temperature is between 4.4°C and 35°C (40°F and 95°F).
Vehicle was driven in the city area (or on freeway) for 10 minutes or more.

b. Monitor Conditions
1.

Turn the ignition switch to OFF and wait for 6 hours (8 or 10.5 hours).

HINT:

Do not start the engine until checking Readiness Monitor status. If the engine is started, the

step described above must be repeated.

c. Monitor Status
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Connect the Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Check the Readiness Monitor status displayed on the tester.

hacl I

If the status does not switch to Complete, restart the engine, make sure that the preconditions
have been met, and then perform the Monitor Conditions again.

4. AIR-FUEL RATIO (A/F) AND HEATED OXYGEN (HO2) SENSOR MONITORS (ACTIVE AIR-
FUEL RATIO CONTROL TYPE)

Monitor Drive Pattern

ECT: 75°C (167°F) or more

Vehicle Speed Accelerator
f Accelerator Pedal At least 3 times Pedal

Depressed Released
(Fuel-cut)

Between 60 and 120 km/h (6)

(38 and 75 mph) 64 km/h (40 mph) S\—
or more |
10 km/h
(7 | (6 mph)
ldling oo~ | ————— ! _ e
. — = ! | Time
m— - —— ]
Warming up 10 minutes 10 seconds & seconds
or more or more or more
P ANSITAEI4

Fig. 10: Vehicle Speed Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

a. Preconditions
The monitor will not run unless:

o 2 minutes or more have elapsed since the engine was started.
o The Engine Coolant Temperature (ECT) is 75°C (167°F) or more.
o Cumulative driving time at a vehicle speed of 48 km/h (30 mph) or more exceeds 6 minutes.
o Air-fuel ratio feedback control is performed.
b. Drive Pattern for front A/F sensor and HO2 sensor
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Connect the Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.
Clear DTCs (See DTC CHECK / CLEAR ).
Start the engine, and warm it up until the ECT reaches 75°C (167°F) or higher.
Drive the vehicle at between 60 km/h (38 mph) and 120 km/h (75 mph) for at least 10
minutes.
7. Change the transmission to 2nd gear.
8. Accelerate the vehicle to 64 km/h (40 mph) or more by depressing the accelerator pedal for at
least 10 seconds.
9. Soon after performing step (8) above, release the accelerator pedal for at least 8 seconds
without depressing the brake pedal, in order to execute fuel-cut control.
10. Allow the vehicle to decelerate until the vehicle speed declines to less than 10 km/h (6 mph).

11. Repeat steps from (8) through (10) above at least 3 times in one driving cycle.

c. Monitor Status
1. Check the Readiness Monitor status displayed on the tester.
2. If the status does not switch to Complete, make sure that the preconditions have been met,
and then perform steps from (5) through (11) in Drive Pattern above.
5. AIR-FUEL RATIO (A/F) AND HEATED OXYGEN (HO2) SENSOR HEATER MONITORS
(FRONT A/F AND REAR HO2 SENSOR TYPE)

A e S

&

Vehicle Speed
(7)
)
A0 KV (25 MP) o m e e e e
/
L
“
idling |- _®

Ignition Switch OFF

10 minutes or more 2 minutes or more

AIZITMES

Y

Fig. 11: Vehicle Speed Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

a. Preconditions

The monitor will not run unless:

a The MTT.1s OFF
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b. Drive

S e R

+

Cy LA

7.

Pattern

Connect the Techstream to the DLC3.
Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (if set) (See DTC CHECK / CLEAR).

Start the engine.

Allow the engine to idle for 10 minutes or more.

Drive the vehicle at 40 km/h (25 mph) or more for at least 2 minutes.

¢. Monitor Status

1.

PROBLEM SYMPTOMS TABLE

PROBLEM SYMPTOMS TABLE

Check the Readiness Monitor status displayed on the tester.

If the status does not switch to Complete, make sure that the preconditions have been met,

and repeat steps (5) to (7) described in the Drive Pattern above.

Engine does not
crank (Does not
start)

Suspected
Symptom Aprea See
Battery -
Starter INSPECTION
Cranking
holding CRANKING HOLDING FUNCTION CIRCUIT

function circuit

Starter relay

STARTER RELAY

Park/neutral
position switch

INSPECTION

Clutch start

ON-VEHICLE INSPECTION

No initial
combustion (Does

position sensor

switch
ELCM. power ECM POWER SOURCE CIRCUIT
source circuit
; DTC P0335 CRANKSHAFT POSITION SENSOR "A"
Crankshaft

CIRCUIT: DTC P0339 CRANKSHAFT POSITION SENSOR

"A" CIRCUIT INTERMITTENT

Camshaft
position sensor
(for intake
camshaft)

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

Camshaft
position sensor
(for exhaust
camshaft)

DTC P0013 CAMSHAFT POSITION "B" ACTUATOR
CIRCUIT / OPEN (BANK 1)

Ignition system

ON-VEHICLE INSPECTION

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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not start) Fuel pump
control circuit
Fuel injector
circuit

FUEL PUMP CONTROL CIRCUIT

FUEL INJECTOR CIRCUIT

DTC P0011 CAMSHAFT POSITION "A" - TIMING OVER -
ADVANCED OR SYSTEM PERFORMANCE (BANK 1);: DTC
P0012 CAMSHAFT POSITION "A" - TIMING OVER-

Valve timing

RETARDED (BANK 1)
T

VG output VC OUTPUT CIRCUIT

circuit

ECM ECM

Fuel pump FUEL PUMP CONTROL CIRCUIT

control circuit

Fuel pump INSPECTION

Fuel injector FUEL INJECTOR CIRCUIT

circult

ECM power

ECM POWER SOURCE CIRCUIT

source circuit

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

Engine coolant
temperature
sensor

Air induction ON-VEHICLE INSPECTION

Engine cranks systle.m
normallv but Ignition system ON-VEHICLE INSPECTION
difﬁcu]{ to start  |Spark plug ON-VEHICLE INSPECTION
DTC P0120 THROTTLE / PEDAL POSITION SENSOR /
SWITCH "A" CIRCUIT MALFUNCTION: DTC P0122
THROTTLE /PEDAL POSITION SENSOR /SWITCH "A"
CIRCUIT LOW INPUT: DTC P0123 THROTTLE / PEDAL
POSITION SENSOR /SWITCH "A' CIRCUIT HIGH INPUT;
DTC P0220 THROTTLE / PEDAL POSITION SENSOR /
Throttle body -

SWITCH "B" CIRCUIT: DTC P0222 THROTTLE / PEDAL
POSITION SENSOR /SWITCH "B" CIRCUIT LOW INPUT:
DTC P0223 THROTTLE / PEDAL POSITION SENSOR /
SWITCH "B" CIRCUIT HIGH INPUT: DTC P2135
THROTTLE / PEDAL POSITION SENSOR /SWITCH "A" /
"B" VOLTAGE CORREILATION

Compression ON-VEHICLE INSPECTION

Fuel pulp FUEL PUMP CONTROL CIRCUIT
control circuit
Fuel pump INSPECTION

DTC P0351 IGNITION COIL "A" PRIMARY / SECONDARY
Ignition circuit CIRCUIT: DTC P0352 IGNITION COIL "B" PRIMARY /
SECONDARY CIRCUIT: DTC P0353 IGNITION COIL "C"
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PRIMARY / SECONDARY CIRCUIT: DTC P0354 IGNITION
COIL "D" PRIMARY / SECONDARY CIRCUIT

Ignition system ON-VEHICLE INSPECTION
F.“_el mjector FUEL INJECTOR CIRCUIT
circuit
HEM pawer ECM POWER SOURCE CIRCUIT
source circuit
— DTC P0335 CRANKSHAFT POSITION SENSOR "A"

it | CIRCUIT; DTC P0339 CRANKSHAFT POSITION SENSOR

Incomplete position sensor "A'" CIRCUIT INTERMITTENT

Camshaft

position sensor DTC P0010 CAMSHAFT POSITION "A" ACTUATOR
(for intake CIRCUIT (BANK 1)

camshaft)

Camshaft

position sensor
(for exhaust
camshaft)

DTC P0013 CAMSHAFT POSITION "B" ACTUATOR
CIRCUIT / OPEN (BANK 1)

Valve timing

DTC P0011 CAMSHAFT POSITION "A" - TIMING OVER -
ADVANCED OR SYSTEM PERFORMANCE (BANK 1): DTC
P0012 CAMSHAFT POSITION "A" - TIMING OVER-
RETARDED (BANK 1)

High engine idle
speed

Throttle body

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

Air induction
system

ON-VEHICLE INSPECTION

A/C signal
circuit

ECM power
source circuit

ECM POWER SOURCE CIRCUIT

Engine coolant
temperature
sensor

DTC P0115S ENGINE COOLANT TEMPERATURE CIRCUIT
MALFUNCTION: DTC P0117 ENGINE COOLANT
TEMPERATURE CIRCUIT LOW INPUT: DTC P0118 ENGINE

COOLANT TEMPERATURE CIRCUIT HIGH INPUT

PCV valve and

INSPECTION
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hose

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

Throttle body

Low engine idle
speed (Poor

idling) :
A/C signal i
circuit
Fuel PHEg FUEL PUMP CONTROL CIRCUIT
control circuit
Fuel pump INSPECTION
Al Igoon ON-VEHICLE INSPECTION
SYS'[GITI -

7 valv
PCYV valve and INSPECTION
hose
Compression ON-VEHICLE INSPECTION
Ignition system ON-VEHICLE INSPECTION
Spark plug ON-VEHICLE INSPECTION
Fuel smjector FUEL INJECTOR CIRCUIT
circuit
ECM power ECM POWER SOURCE CIRCUIT
source circuit
Huel pump FUEL PUMP CONTROL CIRCUIT
control circuit
Fuel pump INSPECTION
o DTC P0120 THROTTLE / PEDAL POSITION SENSOR /
Rough idling SWITCH "A" CIRCUIT MALFUNCTION; DTC P0122

THROTTLE /PEDAL POSITION SENSOR / SWITCH "A"
CIRCUIT LOW INPUT: DTC P0123 THROTTLE / PEDAL
POSITION SENSOR /SWITCH "A" CIRCUIT HIGH INPUT;
DTC P0220 THROTTLE / PEDAL POSITION SENSOR /
SWITCH "B" CIRCUIT: DTC P0222 THROTTLE / PEDAL
POSITION SENSOR /SWITCH "B" CIRCUIT LOW INPUT;
DTC P0223 THROTTLE / PEDAL POSITION SENSOR /
SWITCH "B'" CIRCUIT HIGH INPUT: DTC P2135
THROTTLE / PEDAL POSITION SENSOR /SWITCH "A" /
"B" VOLTAGE CORRELATION

Throttle body

Air induction
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system

ON-VEHICLE INSPECTION

PCV valve and
hose

INSPECTION

Air fuel ratio
sensor

DTC P2195 OXYGEN (A/F) SENSOR SIGNAL STUCK LEAN
(BANK 1 SENSOR 1): DTC P2196 OXYGEN (A/F) SENSOR
SIGNAL STUCK RICH (BANK 1 SENSOR 1)

Heated oxygen
sensor

DTC P0136 OXYGEN SENSOR CIRCUIT MALFUNCTION
(BANK 1 SENSOR 2): DTC P0137 OXYGEN SENSOR
CIRCUIT LOW VOLTAGE (BANK 1 SENSOR 2): DTC P0138
OXYGEN SENSOR CIRCUIT HIGH VOLTAGE (BANK 1
SENSOR 2): DTC P0139 OXYGEN SENSOR CIRCUIT SLOW

RESPONSE (BANK 1 SENSOR 2)

Mass air flow
meter

DTC P0300 RANDOM /MULTIPLE CYLINDER MISFIRE
DETECTED: DTC P0301 CYLINDER 1 MISFIRE DETECTED:
DTC P0302 CYLINDER 2 MISFIRE DETECTED: DTC P0303
CYLINDER 3 MISFIRE DETECTED: DTC P0304 CYLINDER
4 MISFIRE DETECTED

Idle hunting

Throttle body

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

Air induction
system

ON-VEHICLE INSPECTION

PCV valve and
hose

INSPECTION

Alir fuel ratio
sensor

DTC P2195 OXYGEN (A/F) SENSOR SIGNAL STUCK LEAN
(BANK 1 SENSOR 1): DTC P2196 OXYGEN (A/F) SENSOR
SIGNAL STUCK RICH (BANK 1 SENSOR 1)

Mass air flow
meter

DTC P0300 RANDOM /MULTIPLE CYLINDER MISFIRE
DETECTED: DTC P0301 CYLINDER 1 MISFIRE DETECTED:

DTC P0302 CYLINDER 2 MISFIRE DETECTED: DTC P0303
CYLINDER 3 MISFIRE DETECTED: DTC P0304 CYLINDER
4 MISFIRE DETECTED

Fuel pulp FUEL PUMP CONTROL CIRCUIT
control circuit

Fuel pump INSPECTION

Spark plug ON-VEHICLE INSPECTION
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Hesitation/Poor
acceleration

Ignition system

ON-VEHICLE INSPECTION

Fuel injector
circuit

FUEL INJECTOR CIRCUIT

ECM power
source circuit

ECM POWER SOURCE CIRCUIT

Mass air flow
meter

DTC P0300 RANDOM / MULTIPLE CYLINDER MISFIRE
DETECTED: DTC P0301 CYLINDER 1 MISFIRE DETECTED:

DTC P0302 CYLINDER 2 MISFIRE DETECTED: DTC P0303
CYLINDER 3 MISFIRE DETECTED: DTC P0304 CYLINDER
4 MISFIRE DETECTED

Throttle body

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

Air induction
system

ON-VEHICLE INSPECTION

Valve timing

DTC P0011 CAMSHAFT POSITION "A" - TIMING OVER -
ADVANCED OR SYSTEM PERFORMANCE (BANK 1); DTC
P0012 CAMSHAFT POSITION "A" - TIMING OVER-

RETARDED (BANK 1)

Compression

ON-VEHICLE INSPECTION

Surging (Poor
driveability)

Spark plug ON-VEHICLE INSPECTION
Fuel it FUEL PUMP CONTROL CIRCUIT
control circuit

Fuel pump INSPECTION

Ignition system

ON-VEHICLE INSPECTION

Fuel injector
circuit

FUEL INJECTOR CIRCUIT

ECM power
source circuit

ECM POWER SOURCE CIRCUIT

Mass air flow
meter

DTC P0300 RANDOM /MULTIPLE CYLINDER MISFIRE
DETECTED: DTC P0301 CYLINDER 1 MISFIRE DETECTED:

DIC P0302 CYLINDER 2 MISFIRE DETECTED: DTC P0303
CYLINDER 3 MISFIRE DETECTED: DTC P0304 CYLINDER
4 MISFIRE DETECTED

Variable valve

DIC P0011 CAMSHAFT POSITION "A" - TIMING OVER -
ADVANCED OR SYSTEM PERFORMANCE (BANK 1): DTC
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Engine stalls soon
after starting

timing (VVT) P0012 CAMSHAFT POSITION "A'" - TIMING OVER-
system RETARDED (BANK 1)

Compression ON-VEHICLE INSPECTION

Fuel e . FUEL PUMP CONTROL CIRCUIT

control circuit

Fuel pump INSPECTION

Spark plug ON-VEHICLE INSPECTION

Ignition system

ON-VEHICLE INSPECTION

Fuel injector
circuit

FUEL INJECTOR CIRCUIT

ECM power
source circuit

ECM POWER SOURCE CIRCUIT

Mass air flow
meter

DTC P0300 RANDOM / MULTIPLE CYLINDER MISFIRE
DETECTED: DTC P0301 CYLINDER 1 MISFIRE DETECTED:

DTC P0302 CYLINDER 2 MISFIRE DETECTED: DTC P0303
CYLINDER 3 MISFIRE DETECTED: DIC P0304 CYLINDER
4 MISFIRE DETECTED

Variable valve
timing (VVT)
system

DTC P0011 CAMSHAFT POSITION "A" - TIMING OVER -
ADVANCED OR SYSTEM PERFORMANCE (BANK 1): DTC
P0012 CAMSHAFT POSITION "A" - TIMING OVER-

RETARDED (BANK 1)

Throttle body

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

Air induction

ON-VEHICLE INSPECTION

system

PCV valve and INSPECTION

hose

Compression ON-VEHICLE INSPECTION
Engine stalls only [A/C signal i
during A/C circuit
operation ECM ECM
L'qablefdlfﬁcult to [Refueling o INSPECTION
refuel valve (canister)
TERMINALS OF ECM
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Fig. 12: Identifying ECM Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

The standard normal voltage between each pair of the ECM terminals is shown in the table below. The
appropriate conditions for checking each pair of the terminals are also indicated. The result of checks should be
compared with the standard normal voltage for that pair of the terminals, and displayed in the "Specified
Conditions" column. The illustration above can be used as a reference to identify the ECM terminal locations.

VOLTAGE SPECIFICATION

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Terminal No. | Wiring . — s Specified
(Symbols) Colors Terminal Descriptions Conditions Conditions
; Battery (for measuring
_l2N BNl Y - W |battery voltage and for ECM Always 11to 14V
-C19-104 (E1)
memory)
A21-2 (+B) - ) . - .
C19-104 (E1) B-W Power source of ECM Ignition switch ON I1to 14V
A21-1 (+B2) - .. :
C19-104 (E1) B-W Power source of ECM Ignition switch ON I11to 14V
A21-3 (+BM) - ) Power source of throttle
C19-104 (E1) GR-W actuator Always 11to 14V
C19-85 (IGT1) -
C19-104 (E1) Ll
Cé?iﬁ}éi(iga | L-W Pulse generation
: - Ignition coil (ignition signal) Idling (see 1 waveform
C19-83 (IGT3) - G-W 1)
C19-104 (E1) i
C19-82 (IGT4) -
c19-104 1) | B-W
N o Ignition switch ON 45t055V
C19-81 (IGF1) - Y-W Ignition coil (ignition .
C19-104 (E1) confirmation signal) Idling Pulse generation
(see 1 waveform
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1)
Pulse generation
C19-122 (NE+) - - . - W
C19-121 (NE-) R -G | Crankshaft position sensor Idling (see 2 v; &;veform
5 Pulse generation
C19-99 (G24) - . Camshaft position sensor ) =
C19-98 (G2-) P=W (for intake camshaft) Idling (0.2 v;&;veform
C19-76 (EV1+) - P.G Camshaft position sensor Idlin iif%%iggggﬁg
C19-75 (EV1-) (for exhaust camshaft) S 2)
C19-108 (#10) -
L:10-43 (01) R Ignition switch ON I11to 14V
CI9-107 (220)- | ¢ oo 7 e
€19-45 (E0L) Fuel injector
C19-106 (#30) - : |
- P-BR Pulse generation
CLF0 L) Idlin (see 3 waveform
C19-105 (340) - | | oo 4 s
C19-45 (EO1) i
Ignition switch ON 11to 14V
C19-109 Alir fuel ratio sensor (sensor Pul -atl
1) heater Idling (see 4 waveform
46 (E04) 4
C19-112 (AlA+) Air fuel ratio sensor (sensor
-C19-113 (A1A-| Y -BR 1) ' Idling Below 3.3 V¥]
)
C19-47 (HT1B) - R.-W-B Heated oxygen sensor Ignition switch ON 11to 14V
C19-86 (E03) (sensor 2) heater Idling Below 3.0V
Engine speed maintained at | Pulse generation
C19-64 (QXIB) W-P Heated oxygen sensor 2,500 rpm for 2 minutes | (see 5 waveform
- C19-87 (EX1B) (sensor 2) :
after warming up sensor 5)
C19-110 Engine speed maintained at | Pulse generation
(KNK1)-C19- | R-G Knock sensor 4,000 after warming up (see 6 waveform
111 (EKNK) engine 6)
; . ,. Pulse generation
A21-8 (SPD) - " Speed signal from Driving at 20 km/h (12 i
C19-104 (E1) L combination meter mph) (see7 v;e;veform
C19-97 (THW) - L.P Engine coolant temperature Idling, Engine coolant 021010V
C19-96 (ETHW) ) sensor temperature 80°C (176°F) ' ’
Intake air temperature sensor : :
C19-65 (THA) - e = Idling, Intake air 2
C19-88 (ETHA) Y-L (built mtii?ésrs air flow temperature 20°C (68°F) 05t034V
C19-118 (VG) - 2 ) ! Idling, transmission gear < .
c19-116 (E2G) | £°C MR TOW T neutral, A/C switch OFF | 0 ©30V
A21-24 (W) - Ignition switch ON (MIL Below 3.0V
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C19-104 (E1) goes ON)
B-W MIL .
Idling 11t014V
A21-48 (STA) - ; Ignition switch ON Below 1.5V
; W e = Z
C19-104 (E1) |BR Sttt il Cranking 5.5 V or more
C19-52 (STAR) o Ignition switch ON Below 1.5V
-C19-104 E1) | B~ W Saret melay onnirol Cranking 5.5 V or more
A21-13 (ACCR)| ~ ACC (cut) relay control Ignition switch ON 11to 14V
-C19-104 (E1) signal Cranking Below 1.5V
A21-14 (STSW) ok ] ) ) Ignition switch ON Below 1.5V
~C19-104 (E1) B - W |Starter relay operation signal Cranking ltoldV
Ignition switch ON, Throttle 05t0 L1V
C19-115 (VTA1) v-B Throttle position sensor (for valve fully closed "~ ;
- C19-91 (ETA) engine control) Ignition switch ON, Throttle| 5, ¢«
valve fully open B )
) . . Ignition switch ON,
C19-114 (VTA2) Throtile pc?smon Senser Gor Accelerator pedal released 2LW31 Y
~C19-91 (ETA)| T B sensor malunction Tgnition switch ON
detection) g 2 45t055V
Accelerator pedal depressed
C19-67 (VCTA) Power source of sensor . . -
- - 2 5
_C19-91 (ETA) W-B (specificvoltage) Ignition switch ON 45t055V
. Power source of accelerator
A2 I_DZ(VCPA} B-G | pedal position sensor (for Ignition switch ON 45t055V
- A21-59 (EPA) VPA)
Igmjuon switch ‘ON._ 05t0 1.1V
. i, Accelerator pedal released
A21-55 (VPA) - R-G Accelerator pedal position Tgnition switch ON
A21-59 (EPA - (for engi trol 2
( ) sensor (for engine control) Accelerator pedal fully 25t045V
depressed
Ignition switch ON, 12162.0V
A21-56 (VPA2) Accelerator pedal position | Accelerator pedal released - ’
) Ah" 1: 60 (EP Ab')) L-BR sensor (for sensor Ignition switch ON,
- - malfunctioning detection) Accelerator pedal fully 34t055V
depressed
Power source of accelerator
5 A
A21=08 (VCE2) W -BR | pedal position sensor (for Ignition switch ON 45t055V
A21-60 (EPA2) VPA2)
Pulse generation
C19-42 (M+) - " - = : L
C19-43 (MEO1) G-BR Throttle actuator Idling with warm engine | (see 8 \RS z;\ eform
C19-41 (M-) - Pulse generation
C19-43 (MEO1) R-BR Throttle actuator Idling with warm engine | (see 9 \\E;ziveform
G-W Stop light switch Brake pedal depressed 11to 14V

A21-36 (STP) -
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A21-31 (ELS) -

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

C19-104 (E1) Brake pedal released Below 1.5V
Ignition switch ON, Brake
A21-35 (ST1-) - Y-W Stop light switch pedal depresser! pelow 15V
C19-104 (El) i P HEALsW Ignition switch ON, Brake 11t 14V
pedal released
Ignition switch ON 11to 14V
C19-49 (PRQG) - Pulse generation
: -W . 5 3
C19-104 (E1) L Furge VoV Idling, under purge control [(see 10 waveform
10)
A21-7 (FC) - Ignition switch ON 11to 14V
V-W I .
C19-104 (E1) Fael pofitp gonrol Tdling Below 1.5V
Pulse generation
A21-15 (TACH) y - . =g
~C19-104 (E1) LG-W Engine speed Idling (see 11 lulf'?w eform

A21-27 (TC) - ; . - ;

C19-104 (E1) P-W Terminal TC of DLC3 Ignition switch ON 11to 14V
C19-100 (OC1+) Camshatft timing oil control Pulse generation
-C19-123(0OC1-| Y-B valve (OCV) (for intake Idling (see 12 waveform

) camshaft) 12)
Pulse generation

i B g
azl-4l (AT L-W | CAN communication line Ignition switch ON (see 13 waveform
A21-49 (CANL) Pulse generation

' W-W | CAN communication line Ignition switch ON (see 14 waveform
-C19-104 (E1) 14)
. Ignition switch ON 11to 14V
A21-21 (FAN) - _ . . .
- NO. g 7 !
C19-104 (E1) 0O-W 0. 1 FAN relay Idhn_g with A/C ON or_ High Balaw L5V
engine coolant temperature
A21-22 (FAN2) . _\ ) Idling with high engine
-Cl19-104 (El) LG~ W NO. 2 FAN relay coolant temperature Below 1.5V
A21-28 (IGSW) ] s . - o
_C19-104 (E1) R-W Ignition switch Ignition switch ON 11to 14V
A21-44 (MREL) ) s ;
~C19-104 (E1) GR-W EFI relay Ignition switch ON 11to 14V
Camshaft timing oil control Pulse generation
Cé?éﬁgl(?gér)}_ L-W valve (OCV) (for exhaust Ignition switch ON (see 15 waveform
) g camshaft) 15)
Power source of camshaft
??1' ;?192%5 11)) R-W | position sensor (for intake Ignition switch ON 45t055V
' camshaft)
Power source of camshaft
Cé ?; 11 g 4(?;5))- L -W | position sensor (for exhaust Ignition switch ON 45t055V
camshaft)
Tail light switch ON 75t014V
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C19-104 (E1) | G-W Electric load Tail light switch ON Below 1.5V
A21-33 (ELS3) - ; Defogger switch ON 751014V
V-W ¥ :
C19-104 (E1) Fiste Jogd Defogger switch ON Below 1.5 V
A21-42 (VPMP) Vent valve (built into sz 2
-C19-104 (E1) P-W canister pump module) Ignition switch ON lio1aV
A21-34 (MPMP)| , . | Leak detection pump (built Leak detection pump OFF Below 3V
-C19-104 (E1) into canister pump module) | [eak detection pump ON 11to 14V
Power source for canister
C19-69 (VCPP) - ] ) : .. . ——
C19-92 (EPPM) V-B pressure sensor (specific Ignition switch ON 45t055V
voltage)
C19-68 (PPMP) Canister pressure sensor
-C19-92 L-B (built into canister pump Ignition switch ON 3to3.6V
(EPPM) module)
HINT:
*1: The ECM terminal voltage is constant regardless of the output voltage from the sensor.

1. WAVEFORM 1
Igniter IGT signal (from ECM to igniter)

WAVEFORM REFERENCE (WAVEFORM 1)
Between IGT (1 to 4) and E1

i Between IGF1 and E1
Tester Range 2 v/DIV, 20 ms/DIV
Condition Idling

HINT:

The wavelength becomes shorter as the engine rpm increases.

2 viDIV
IGT1 |
to 4 4= GND
IGF1 || || J_
------- “efom=se=e--- {4mGND
T 20msDIV
P A1WRITITEDS

Fig. 13: Waveform Graph (Waveform 1)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

2. WAVEFORM 2
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Crankshaft position sensor and camshaft position sensors

WAVEFORM REFERENCE (WAVEFORM 2)

Between NE+ and NE-
ECM Terminal Name|Between G2+ and G2-

Between EV1+ and EV1-
Tester Range 5 v/DIV, 20 ms/DIV
Condition Idle after engine warmed-up

HINT:
The wavelength becomes shorter as the engine rpm increases.

5viDIV

GND

G2

= GND

EV1 [

GND

N
20 ms/DIV

AISEEIFEDN

Fig. 14: Waveform Graph (Waveform 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

3. WAVEFORM 3
No. 1 (to No. 4) injector signal

WAVEFORM REFERENCE (WAVEFORM 3)

ECM Terminal Name|Between #10 (to #40) and E01
Tester Range 20 v/DIV, 20 ms/DIV
Condition Idling

HINT:

The wavelength becomes shorter as the engine rpm increases.
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20 viDIV

GND-pTL ...........

20 ms/DIV

ASIZTRE TS

Fig. 15: Waveform Graph (Waveform 3)

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

4. WAVEFORM 4

Air fuel ration sensor (sensor 1) heater

WAVEFORM REFERENCE (WAVEFORM 4)

ECM Terminal Name[Between HA1A and E04

Tester Range

5v/DIV, 10 ms/DIV

Condition

Idling with warm engine

HINT:

The wavelength varies in accordance with the engine operating condition.

5 viDIV

- ———

“GND

10 ms/DIV

¥

AVSMBUED

Fig. 16: Waveform Graph (Waveform 4)

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

5. WAVEFORM 5

Heated oxygen sensor (sensor 2)

WAVEFORM REFERENCE (WAVEFORM 5)
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ECM Terminal Name|Between OX1B and EX1B

Tester Range 0.2 v/DLV, 200 ms/DIV

Condition Maintain engine speed at 2,500 rpm for 2 minutes after warming up sensor
HINT:

In the Data List, the items O2S B1 S2 show the values input to the ECM from the heated oxygen sensor.

02vDIV [ AT T

GND = | !

i

T T — i 4

200 ms/DIV

AD2885IEZS

Fig. 17: Waveform Graph (Waveform 3)
Courtesy of TOYOTA MOTOR SALES, US.A., INC.

6. WAVEFORM 6
Knock sensor

WAVEFORM REFERENCE (WAVEFORM 6)

ECM Terminal Name|Between KNK1 and EKNK

Tester Range 500 mv/DIV, 1 ms/DIV

Condition Maintain engine RPM at 4,000 rpm after engine warmed-up
HINT:

e The wavelength becomes shorter as the engine rpm increases.
e The waveforms and amplitudes displayed differ slightly depending on the vehicle condition.

— weed 500 MV/DIV
J = GND
TmsDV
ADAS2ABE a8

Fig. 18: Waveform Graph (Waveform 6)
Courtesy of TOYOTA MOTOR SALES, U.S.A.,INC.
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7. WAVEFORM 7
Vehicle speed signal

WAVEFORM REFERENCE (WAVEFORM 7)
ECM Terminal Name|Between SPD and El

Tester Range 5 v/DIV, 20 ms/DIV
Condition Rotate driving wheel slowly
HINT:

The wavelength becomes shorter as the vehicle speed increases.

— S5v/DIV

L

Fig. 19: Waveform Graph (Waveform 7)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

20 ms.thV T ATOG1IGER6

8. WAVEFORM 8
Throttle actuator positive terminal

WAVEFORM REFERENCE (WAVEFORM 8)
ECM Terminal Name|Between M+ and MEO1

Tester Range 5 v/DIV, 1 ms/DIV
Condition Idle after engine warmed-up
HINT:

The duty ratio varies depending on the throttle actuator operation.
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10.

5vDIvV [

i o et o B ot |

ol T

4 4

1ms/DIV

AQSGITAEIZ

Fig. 20: Waveform Graph (Waveform 8)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

WAVEFORM 9
Throttle actuator negative terminal

WAVEFORM REFERENCE (WAVEFORM 9)

ECM Terminal Name|Between M- and MEO1
Tester Range 5 v/DIV, 1 ms/DIV
Condition Idle after engine warmed-up
HINT:

The duty ratio varies depending on the throttle actuator operation.

§vDliV [ "~ " § " " "
t

GND = |

1ms/DIV

AIGAITSEDY

Fig. 21: Waveform Graph (Waveform 9)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

WAVEFORM 10
Purge VSV

WAVEFORM REFERENCE (WAVEFORM 10)
ECM Terminal Name|Between PRG and E1
Tester Range 10 v/DIV, 20 ms/DIV

Condition Idling, under purge control
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HINT:

If the waveform is not similar to the illustration, check the waveform again after idling for 10 minutes or

more.
10 wiDIV
T o T
mm
l
|1 1 1
GND
o) I S N T |
| | .
20 ms/DIV
¥ A1E3742E03

Fig. 22: Waveform Graph (Waveform 10)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

11. WAVEFORM 11
Engine speed signal

WAVEFORM REFERENCE (WAVEFORM 11)

ECM Terminal Name|Between TACH and E1
Tester Range 5 v/DIV, 10ms/DIV
Condition Idling

HINT:

The wavelength becomes shorter as the engine rpm increases.

5DV | I

10 ms/DIV

ADSIZISEN

Fig. 23: Waveform Graph (Waveform 11)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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12. WAVEFORM 12

Camshaft timing oil

control valve (OCV) (for intake camshaft)

WAVEFORM REFERENCE (WAVEFORM 12)

ECM Terminal Name|Between OC1+ and OC1-

Tester Range

5 v/DIV, 1ms/DIV

Condition Idling
svDliv [T T T T
GND = U

1ms/DIV

ADBIZIOEDY

Fig. 24: Waveform Graph (Waveform 12)

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

13. WAVEFORM 13

CAN communication signal (Reference)

WAVEFORM REFERENCE (WAVEFORM 13)

ECM Terminal Name|Between CANH and E1

Tester Range 1 v/DIV, 10 pus/DIV

Condition Engine stop and ignition switch ON
HINT:

The waveform varies depending on the CAN communication signal.

——r—————

UL

1 vIDIV

= GND

10 ps/DIV

AGBB1S4E25

Fig. 25: Waveform Graph (Waveform 13)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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14. WAVEFORM 14
CAN communication signal (Reference)

WAVEFORM REFERENCE (WAVEFORM 14)

ECM Terminal Name|Between CANL and E1

Tester Range 1 v/DIV, 10 pus/DIV

Condition Engine stop and ignition switch ON
HINT:

The waveform varies depending on the CAN communication signal.

11 v/DIV
|

|

4=GND

10 us/DI\i

ADSS1SEE26

Fig. 26: Waveform Graph (Waveform 14)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

15. WAVEFORM 15

Camshaft timing oil control valve (OCV) (for exhaust camshaft)

WAVEFORM REFERENCE (WAVEFORM 15)
ECM Terminal Name|Between OE1+ and OE1-

Tester Range 5 v/DIV, 1ms/DIV
Condition Idling

swDIV [ I ]

GND =»>

| 1 }T'S-J'D lV | ADDI22OEZ2
Fig. 27: Waveform Graph (Waveform 15)
Courtesy of TOYOTA MOTOR SALES, US.A., INC.
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DIAGNOSIS SYSTEM
l. DESCRIPTION

When troubleshooting OBD II (On-Board Diagnostics) vehicles, a Techstream (complying with SAE
J1987) must be connected to the DLC3 (Data Link Connector 3) of the vehicle. Various data in the
vehicle's ECM (Engine Control Module) can be then read.

OBD II regulations require that the vehicle's on-board computer illuminate the MIL (Malfunction
Indicator Lamp) on the instrument panel when the computer detects a malfunction in:

a. The emission control systems and components.
b. The powertrain control components (which affect vehicle emissions).
¢. The computer itself.

In addition, the applicable DTCs prescribed by SAE J2012 are recorded in the ECM memory. If the
malfunction does not recur in 3 consecutive trips, the MIL turns off automatically but the DTCs remain
recorded in the ECM memory.

To check the DTCs, connect the Techstream to the DLC3. The tester displays DTCs, freeze frame data,
and a variety of the engine data. The DTCs and freeze frame data can be erased with the tester. In order to
enhance OBD function on vehicles and develop the Off-Board diagnosis system, Controller Area
Network (CAN) communication is used in this system. CAN is a network which uses a pair of data
transmission lines spanning multiple computers and sensors. It allows for high speed communications
between the systems and simplification of the wire harness connections.

&

CHECK

Fig. 28: Identifving Malfunction Indicator Lamp
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

EMOSMEDT

2. NORMAL MODE AND CHECK MODE

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. Check mode is also available as an
option for technicians. In check mode. 1 trip detection logic is used for simulating malfunction symptoms
and increasing the system's ability to detect malfunctions, including intermittent problems (Techstream
only).

3. TRIP DETECTION LOGIC
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When a malfunction is first detected, the malfunction is temporarily stored in the ECM memory (st trip).
If the same malfunction is detected during the next subsequent drive cycle, the MIL is illuminated (2nd

trip).
4. DLC3 (Data Link Connector 3)

a. Check DLC3 (See HOW TO TROUBLESHOOT ECU CONTROLLED SYSTEMS ).
FREEZE FRAME DATA

N

The ECM records vehicle and driving condition information as freeze frame data the moment a DTC is
stored. When troubleshooting, freeze frame data can be helpful in determining whether the vehicle was
running or stopped, whether the engine was warmed up or not, whether the air-fuel ratio was lean or rich,
as well as other data recorded at the time of a malfunction.

6. BATTERY VOLTAGE
Standard voltage:
11t014V
If voltage is below 11V, replace or recharge the battery before proceeding.

7. MIL (Malfunction Indicator Lamp)
a. The MIL is illuminated when the ignition switch is first turned to ON (the engine is not running).

b. The MIL should turn OFF when the engine is started. If the MIL remains illuminated, the diagnosis
system has detected a malfunction or abnormality in the system.

HINT:

If the MIL is not illuminated when the ignition switch is first turned to ON, check the MIL circuit
(See MIL CIRCUIT ).

8. ALL READINESS
HINT:

e With "TALL READINESS" you can check whether or not the DTC judgment has been completed by
using the Techstream.

e You should check "ALL READINESS" after simulating malfunction symptoms or for validation
after finishing repairs.

Connect the Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear the DTCs (See DTC CHECK / CLEAR ).

Perform the DTC judgment driving pattern to run the DTC judgment.

o a0 o
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Select the following menu items: Powertrain / Engine / Utility / All Readiness.
Input the DTCs to be confirmed.
Check the DTC judgment result.

B e

Techstream

TESTER DISPLAY DESCRIPTION

Tester Display Description
NORMAL e DTC judgment completed
e System normal
ABNORMAL e DTC judgment completed

e System abnormal

e DTC judgment not completed

INCOMPLETE| 4 you should perform driving pattern after confirming DTC enabling
conditions

e Unable to perform DTC judgment

e Number of DTCs which do not fulfill DTC preconditions has reached
ECU's memory limit

UNKNOWN

DTC CHECK /CLEAR

NOTE: When the diagnosis system is changed from normal mode to check mode or
vice versa, all DTCs and freeze frame data recorded in normal mode are erased.
Before changing modes, always check and make a note of DTCs and freeze
frame data.

HINT:

e DTCs which are stored in the ECM can be displayed on a Techstream. The Techstream can display the
current and pending DTCs.

e Same DTCs are not set if the ECM does not detect the same malfunction again during a second
consecutive driving cycle. However, such malfunctions, detected on only one occasion, are stored as
pending DTCs.

1. CHECKDIC
a. Connect the Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
Check the DTC(s) and freeze frame data, and then write them down.
Check the details of the DTC(s) (See DIAGNOSTIC TROUBLE CODE CHART ).

U = SR
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2. CLEARDTC
a. Connect the Techstream to the DLC3.
b. Turn the ignition switch to ON.
c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
e. Erase the DTCs.
3. CLEAR DTC (Without using Techstream)
a. Perform either of the following operations:
1. Disconnect the negative battery cable for more than 1 minute.

2. Remove the EFI and ETCS fuses from the engine room relay block located inside the engine
compartment for more than 1 minute.

FREEZE FRAME DATA
1. DESCRIPTION

The ECM records vehicle and driving condition information as freeze frame data the moment a DTC is
stored. When troubleshooting, freeze frame data can be helpful in determining whether the vehicle was
moving or stationary, whether the engine was warmed up or not, whether the air-fuel ratio was lean or
rich, as well as other data recorded at the time of a malfunction.

HINT:

If it 1s impossible to replicate the problem even though a DTC i1s detected. confirm the freeze frame data.
The ECM records engine conditions in the form of freeze frame data every 0.5 seconds. Using a
Techstream, five separate sets of freeze frame data, including the data values at the time when the DTC

was set, can be checked.

o 3 data sets before the DTC was set.

¢ 1 data set when the DTC was set.

o 1 data set after the DTC was set.
These data sets can be used to simulate the condition of the vehicle around the time of the
occurrence of the malfunction. The data may assist in identifying the cause of the malfunction, and

in judging whether it was temporary or not.

2. LIST OF FREEZE FRAME DATA
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DTC set

Y

0.5 0.5 05 (Seconds)

* * * | *
*Freeze frame data which can be read

ASEATIED

Fig. 29: [DTC Timing Chart]
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

LIST OF FREEZE FRAME DATA

Tester Display Measurement Item Diagnostic Note
Injector (Port) In_u?ctmn period of No. 1 i
cylinder
(G Advatics Ignition timing advance for No. i

1 cylinder
Calculate Load |Calculated load by ECM -

) ) Load percentage in terms of maximum intake air
Vehicle Load Vehicle load P =
flow amount

If value approximately 0.0 g/sec:

¢ MAF meter power source circuit open
g s
Air flow rate from Mass Air * VG circuit open or short

Flow (MAF) meter
If value 271.0 g/sec or more:
e E2G circuit open

Engine Speed  [Engine speed -
Vehicle Speed [Vehicle speed Speed indicated on speedometer

o If value -40°C (-40°F): sensor circuit open
If value 140°C (284°F): sensor circuit shorted
If value -40°C (-40°F): sensor circuit open
o If value 140°C (284°F): sensor circuit shorted

Coolant Temp [Engine coolant temperature

Intake Air Intake air temperature

AirFuel Ratio [0 compared to _
stoichiometric level

Purge Density
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Iearn Value

Learning value of purge density

Service data

Evap Purge

Ratio of evaporative purge flow

Service data

Flow to intake air volume
]\5/'\87\)?1’ (Furge) EVAP (Purge) VSV control duty|Order signal from ECM
Knock Correct |Correction learning value of T
Learn Value knocking ervice data
\KZHOCK Fendbae Feedback value of knocking Service data
alue
Accelerator Accelerator pedal position No. 1 -
Position No.1 pedalp ]
Accelerator

Position No.2

Accelerator pedal position No. 2

Throttle Position

Absolute throttle position sensor

Calculated value based on VTAL1
Read value with ignition switch ON

Throttle Sensor
Position

Throttle sensor positioning

Recognition value for throttle opening angle on ECM
Read value with ignition switch ON

Throttle Sensor
Position #2

Absolute throttle sensor
positioning #2

Recognition value for throttle opening angle on ECM
Read value with ignition switch ON

Throttle Motor |Throttle actuator -
Performing Control the Injection Volume or Control
02S B1 S2 Heated oxygen sensor output the _Injection Volume for AF Sensor function of
- voltage for bank 1 sensor 2 Active Test enables technician to check output
voltage of sensor
Performing Control the Injection Volume or Control
AFS B1 S1 A/F sensor output voltage for  [the _Injection Volume for AsF Sensor function of
bank 1 sensor | Active Test enables technician to check output
voltage of sensor
Short FT #1 T —— Short-tgrm fuel_co_mpens_atiop used _to _maintain air-
fuel ratio at stoichiometric air-fuel ratio
Overall fuel compensation carried out in long-term to
Long FT #1 Long-term fuel trim of bank 1  [compensate continual deviation of short-term fuel

trim from central value

Fuel System
Status (Bank 1)

Fuel system status (bank 1)

OL (Open Loop): Has not yet satisfied
conditions to go closed loop

CL (Closed Loop): Using heated oxygen
sensor as feedback for fuel control

Fuel System
Status (Bank 2)

Fuel system status (bank 2)

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

OLDRIVE: Open loop due to driving
conditions (fuel enrichment)

OLFAULT: Open loop due to detected system
fault

CLFAULT: Closed loop but heated oxygen

sensor. which is used for fuel control.
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malfunctioning

Short-term fuel trim associated

AFFTBIS1 |0 bank 1 sensor 1 )
Air fuel ratio sensor output Value becomes higher when fuel-cut executed under
AFS BI S1 » : :
current for bank 1 sensor 1 high engine speed
Catalyst Temp |Catalyst temperature (associated i
(B1 S1) sensor 1)
Catalyst Temp |Catalyst temperature (associated i
(B1 S2) sensor 2)
Sub 028 Sub heated oxygen sensor i
Impedance B1S2{impedance (bank 1 sensor 2)
Initial Engine  [Initial engine coolant Seivice data
Coolant Temp |[temperature
TG IGRE i Initial intake air temperature Service data
Temp

Injection Volum
(Cylinder 1)

Injection volume (Cylinder 1)

Quantity of fuel injection volume for 10 times

Starter Signal

Starter signal (STA terminal
iput status)

Power Steering
Switch

Power steering switch

Closed Throttle ) s :

Position SW Closed throttle position switch -
Stop Light - .

Siwitch Stop light switch status -
Battery Voltage [Battery voltage -
AFmosp figie Atmospheric pressure -
Pressure

E;@P Furge VSV status for EVAP control  [Active Test support data
Fuel

Pump/Speed Fuel pump/status Active Test support data
Status

VVT Control

Status (Bank 1)

VVT control (bank 1) status

Active Test support data

Vacuum Pump

Key-off EVAP system leak
detection pump status

Active Test support data

EVAP System

key-off EVAP system vent valve

Active Test support data

Vent Valve status

ElpetneHan Electric cooling fan motor Active Test support data
Motor

TC and TE1 TE id CO (TR termimaB ol Active Test support data

DLC3

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Output only when Check the Cylinder Compression
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Engine Speed of
Cyl #1

Engine RPM for cylinder 1

performed using Active Test 51199 rpm: Not
performed Active Test

Engine Speed of
Cyl #2

Engine RPM for cylinder 2

Output only when Check the Cylinder Compression
performed using Active Test 51199 rpm: Not
performed Active Test

Engine Speed of
Cyl #3

Engine RPM for cylinder 3

Output only when Check the Cylinder Compression
performed using Active Test 51199 rpm: Not
performed Active Test

Engine Speed of
Cyl #4

Engine RPM for cylinder 4

Output only when Check the Cylinder Compression
performed using Active Test 51199 rpm: Not
performed Active Test

Output only when Check the Cylinder Compression

?Veggi?zu Cvl Engine RPM for all cylinders  |performed using Active Test 51199 rpm: Not
P 2 performed Active Test
(\Q;l{kA;;n Angle VVT aim angle (bank 1) VVT duty signal value during intrusive operation
VVT Change , ; s . .
Angle (Bank 1) VVT change angle (bank 1) Displacement angle during intrusive operation
(\Q;l{kcfv Duty VVT OCV operation duty Requested duty value for intrusive operation
: Idle Fuel Cut ="ON" when throttle valve fully closed

Idle Fuel Cut Fuel cut idle and engitie spaed over 2800 iHim

: Fuel cut being performed under very light load to
FC TAU Buict cut TALIRac] Gat duning prevent engine combustion from becoming

verylight-laad) mcomplete
» Ignition counter to calculated

Ignition -

mistire rate

Cylinder #1
Misfire Count

Misfire ratio of cylinder 1

This item displayed only when idling

Cylinder #2
Misfire Count

Misfire ratio of cylinder 2

This item displayed only when idling

Cylinder #3
Misfire Count

Misfire ratio of cylinder 3

This item displayed only when idling

Cylinder #4
Misfire Count

Misfire ratio of cylinder 4

This item displayed only when idling

All Cylinders
Misfire Count

All cylinders misfire rate

Multiple
Cylinders
Misfire Count

Multiple cylinders misfire rate

Misfire RPM

Average engine speed when
misfire occurs

Misfire Load

Average engine load when
misfire occurred

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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Misfire Margin [Margin to detect engine misfire |Misfire detection margin
Catalyst OT MF C?tglys’( ovqrheat m}sfn'e_ _
e prevention fuel cut function Service data
e availability
Cat OT ME E/C Clatz?lys‘( oveirheat m%sfn‘e_ _
- prevention fuel cut function Service data
History I
11story
Cat OT MF E/C Display o_f fuell cut ope}‘atlon n
Cylinder#1 N(_J. 1 cylinder (1_t certain level of -
’ misfire malfunction is detected)
Cat OT ME E/C Dispgay o_f fuell cut ope}‘atlon n
Cvlinder? No. 2 cylinder (if certain level of -
+ & mistire malfunction is detected)
Cat OT ME E/C Dispiay (IJ_f guel c_:Ft ope}‘ation 1111 I
Cvlinder#3 No. 3 cylinder (if certain level o -
" HE mistire malfunction is detected)
Cat OT MF E/C Display (IJ_f guel (_:Ft ope}‘ation 1111 i
cx e N(_J. :"r cylinder (1_ certain level o -
. w mistire malfunction is detected)
Engine Run ; .
2 Engine run time -
Time
Tlme_ affer DTC Time since DTCs cleared -
Cleared
Distance from [Distance traveled since DTCs )
DTC Cleared cleared
Warmup Cycle [Warm-up cycles since DTCs ) i : .
Cleard DTC lenced Number of warm-up cycles since DTCs cleared

CHECK MODE PROCEDURE

Compared to normal mode, check mode is more sensitive to malfunctions. Therefore, check mode can detect
the malfunctions that cannot be detected in normal mode.

NOTE: All the stored DTCs and freeze frame data are erased if: 1) the ECM is changed
from normal mode to check mode or vice versa; or 2) the ignition switch is
turned from ON to ACC or OFF while in check mode. Before changing modes,
always check and note any DTCs and freeze frame data.

1. CHECK MODE PROCEDURE
a. Check and ensure the following conditions:
1. Battery voltage 11 V or more.
Throttle valve fully closed.
Transmission in the P or N (neutral) position.
A/C switch OFF.

oW
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LA =T I~

09

Turn the ignition switch to OFF.
Connect a Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Utility / Check Mode.
Switch the ECM from normal mode to check mode.

h. Make sure the MIL flashes as shown in the illustration.

-

—_

FAIL-SAFE CHART

Start the engine.

Make sure the MIL turns OFF.
Simulate the conditions of the malfunction described by the customer.
Check DTCs and freeze frame data using the tester.

If any of the following DTCs are set, the ECM enters fail-safe mode to allow the vehicle to be driven
temporarily or stops fuel injection.

ON

OFF

— 0.13 seconds

—-I )a— (.13 seconds

Fig. 30: Identifying MIL Flashes

ACTEINOF DA

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

FAIL-SAFE CHART

DTIC

Component

Fail-Safe Operation

Fail-Safe
Deactivation
Condition

P0031
P0032

Air Fuel Ratio
(A/F) Sensor
Heater

ECM turns off A/F sensor heater

Ignition switch
OFF

Heated Oxygen

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

piiarid (HO2) Sensor ECM turns off HO2 sensor heater {paibionsaiich
P0038 4 OFF
Heater
P0102 [Mass Air Flow ECM calculates ignition timing according to engine Pass condition
P0103 [(MAF) Meter speed and throttle valve position detected
Intake Air .
PO112 ; Pass condition
e 20N° o
PO113 g;l}r;l;iramle (IAT) [ECM estimates IAT to be 20°C (68°F) deteted
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PO115 [Engine Coolant Pass condition
P0117 |Temperature (ECT) [ECM estimates ECT to be 80°C (176°F) i
PO118 |Sensor
P0120
POI121
P0122
P0123
P0220
P0222
P0223
P0604 i
PO606 ECM cuts off throttle actuator current and tl}rortle valve N
PO60A [Electronic Throttle 1‘et_urned to _60 throttle position by return s_pr_mg_ECM then|(Pass condition
PO60D |Control System a_djusts engine output by cqntr_o_lhng_ fu.el injection fien_ec_ted an_d then
POGOE |[(ETCS) (intermittent fuel-cut) and ignition timing in accorc_lance ignition switch
P0657 ' with accelerator pedal opening angle. to allow vehicle to turned OFF
P1 667 continue at minimal speed *1
P2102
P2103
P2111
P2112
P2118
P2119
P2135

When catalyst damage misfire occurs (MIL blinking),

following fail-safe operation performed for catalyst

overheat malfunction prevention
P0300 e Fuel injector T ) . .
P0301 .. st 1. Under low load and low engine speed. | R
P0302 Throttle o Pugl cut performed on malfunctioning detected and then
P0303 Caititsol cylinder ignition switch
P0304 System 2. Under high load and high engine speed turned OFF

*2 (ETCS) o Throttle valve opening angle control is
performed
o All cylinder fuel cut or malfunction cylinder
fuel cut
gggg Knock Sensor ECM sets ignition timing to maximum retard glr:lg lgnseitch
PO331 Pass condition
to |Igniter ECM cuts fuel Jotscted

P0354
P2120
P2121 APP sensor has 2 sensor circuits: Main and Sub.
P2122 |Accelerator Pedal |If either of circuits malfunctions, ECM controls engine  |Pass condition
P2123 [Position (APP) using other circuit. detected and then
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P2125 |Sensor

If both of circuits malfunction, ECM regards accelerator

ignition switch

P2127 pedal as being released. As a result, throttle valve is turned OFF
P2128 closed and engine idles.

P2138

HINT:

e *1: The vehicle can be driven slowly when the accelerator pedal is depressed firmly and slowly. If
the accelerator pedal is depressed quickly, the vehicle may speed up and slow down erratically.

e *2: Misfire related fail-safe operations occur when catalyst overheat malfunctions occur.

DATA LIST / ACTIVE TEST

. DATA LIST

HINT:

Using a Techstream to read the Data List allows the values or states of switches, sensors, actuators and
other items to be read without removing any parts. This non-intrusive inspection can be very useful
because intermittent conditions or signals may be discovered before parts or wiring is disturbed. Reading
the Data List information early in troubleshooting is one way to save diagnostic time

NOTE:

In the table below, the values listed under Normal Condition are reference

only. Do not depend solely on these values when determining whether or
not a part is faulty.

@ -0 &0 O

DATA LIST

Warm up the engine.

Turn the ignition switch to OFF.
Connect the Techstream to the DLC3.
Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List.
According to the display on tester, read the DATA LIST.

Tester Display

Measurement
Item/Range

Normal Condition *1

Diagnostic Note

Injector (Port)

Injection period of
No. 1 cylinder:
Min.: 0 ms, Max.:
32.64 ms

1.0 to 3.0 ms: Idling

IGN Advance

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Ignition timing
advance for No. 1
cylinder:

Min.: -64 deg.. Max.:

BTDC 0 to 15 deg:
Idling
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63.5 deg.

Calculate Load

Calculated load by
ECM:

e 10 to 30%: Idling
e 10 to 30%:

Mﬁ’g: 0%, Max.: Running without

100% load (2500 rpm)

Vehicle load: ] . .
Vehicle Load [Min.: 0%, Max.: Actual vehicle load El(;?glg Eﬁﬁiﬁ Eluteéng (a)rtnount

25700% ’

If value approximately 0.0 g/sec:
) e MAF meter power source

Air flow rate from circuit open

Mass Air Flow 1 to 3 g/sec: Idling VG cireui L
MAF (MAF) meter: 2 to 7 g/sec: Running » cifoit open.or shoft

Min.: 0 g/sec, Max.:
655.35 g/sec

without load (2500 rpm)

If value 160.0 g/sec or more:

e E2G circuit open

Engine Speed

Engine speed:
Min.: 0 rpm, Max.:
16383.75 rpm

650 to 750 rpm: Idling

Vehicle Speed

Vehicle speed:
Min.: 0 km/h (0 mph),
Max.: 255 km/h

Actual vehicle speed

Speed indicated on speedometer

Coolant Temp

(158.4 mph)
Engine coolant e If value -40°C (-40°F):
temperature: 80 to 100°C(176 to 212° sensor circuit open

Min.: -40°C (-40°F),
Max.: 140°C (284°F)

F): After warming up

If value 140°C (284°F):
sensor circuit shorted

Intake Air

Intake air
temperature:

Min.: -40°C (-40°F).
Max.: 140°C (284°F)

Equivalent to ambient air
temperature

If value -40°C (-40°F):
sensor circuit open

If value 140°C (284°F):
sensor circuit shorted

Air-Fuel Ratio

Ratio compared to
stoichiometric level:
Min.: 0, Max.: 1.999

0.8 to 1.2: Idling

Purge Density
Learn Value

Learning value of
purge density:
Min.: -50, Max.: 350

-40 to 10: Idling

Service data

Evap Purge
Flow

Ratio of evaporative
purge flow to intake
air volume::

Min.: 0%, Max.:
102.4%

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

0 to 10%: Idling

Service data
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EVAP (Purge)
VSV

EVAP (Purge) VSV
control duty:

Min.: 0%, Max.:
100%

10 to 50%: Idling, under
purge control

Order signal from ECM

Vapor Pressure
Pump

Vapor pressure:
Min.: 33.853 kPa,
Max.: 125.596 kPa

Approximately 100 kPa
(absolute): Ignition
switch ON

EVAP system pressure
monitored by canister pressure
sensor

Vapor pressure

Vapor pressure
(calculated):

Approximately 100 kPa
(absolute): Ignition

EVARP system pressure
monitored by canister pressure

(ealcuiaied) ﬁ:; _? 1(?5 61511)1?}.’21 switch ON sensor
Correction learning
Knock Correct [value of knocking: [0 to 20°CA: Driving at Sevi
. 640 . n 7 ervice data
Learn Value [Min.: -64°CA, Max.: |70 km/h (44 mph)
1984°CA
Feedback value of
Ifilzle Odcli{ack knpcking: -20 to 0°CA: Driving at Service data
Vailise Min.: -64°CA, Max.: |70 km/h (44 mph)
1984°CA
Clutch current:
Clutch Current [Min.: 0A, Max.: 2.49 - -
A
Accelerator pedal 10 to 22%: Accelerator
Accelerator  |position No. 1: pedal released

Position No.1

Min.: 0%, Max.:
100%

52 to 90%: Accelerator
pedal fully depressed

Accelerator pedal

24 to 40%: Accelerator

Accelerator  |position No. 2: pedal released

Position No.2 [Min.: 0%, Max.: 68 to 100%: Accelerator i
100% pedal fully depressed
Accelerator pedal

Accelerator position sensor No. 1
voltage: - ETCS service data

Position No.1

Min.: 0 V., Max.: 4.98
V

Accelerator
Position No.2

Accelerator pedal
position sensor No. 2
voltage:

Min.: 0 V, Max.: 4.98
\%

ETCS service data

Accelerator
Position No.1

Accelerator pedal
position sensor No. 1

voltage:
Min: 0V, Max.: 5V

0.5to 1.1 V: Accelerator
pedal released

2.6 t0o 4.5 V: Accelerator
pedal fully depressed

Accelerator

Accelerator pedal
position sensor No. 2

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

1.2 to 2.0 V: Accelerator

pedal released
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Position No.2

voltage:
Min.: 0V, Max.: 5V

3.4 to 5.0 V: Accelerator

pedal fully depressed

Whether or not
accelerator pedal

ﬁi:i&gﬁ;ﬁfﬂ position sensor ON: Idling -
detecting idle:
ON or OFF
Throttle valve fully

Throttle Fully |closed (learned

Close Learn  [value): 0405V i
Min.: 0 V. Max.: 5V
Accelerator fully

Aceel Fully closed value No. 1

Close #1 (AD)

(AD):
Min.: 0V, Max.: 4.98
Vv

ETCS service data

Accel Fully
Close Learn #1

Accelerator fully
closed learning value
No. 1:

Min.: 0 deg, Max.:
124.512 deg

ETCS service data

Accel Fully
Close Learn #2

Accelerator fully
closed learning value
No. 2:

Min.: 0 deg., Max.:
124.512 deg.

ETCS service data

Fail Safe Drive

Whether or not fail
safe function
executed:

ON or OFF

ON: ETCS has failed

ETCS service data

Whether or not fail

Fail Safe Drive [safe function . < i 3
(MainCPU)  |executed: ON: ETCS has failed ETCS service data

ON or OFF
ST1 Brake pedal signal:  |ON: Brake pedal )

ON or OFF depressed

. |System guard: ; .
System Guard ON or OFF - ETCS service data
. Open side

Sf; (I?Eursltl:(’gfon malfunction: - ETCS service data

ON or OFF
Throttle gﬁ;&?ﬁigggﬂe . % (l)nmt 5293 :ll Calculated value based on VTAIL

: hrottle fu . e =

Dasitio Mt 0%, Mk, e y Read value with ignition switch

100%
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e 006 to 98%:

ON
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Throttle fully open
Whether or not
Throttle Idle  [throttle position .
Position sensor dl;tecting idle: ON; Taing i
ON or OFF
Throttle Throttle requirement
Require position: 0.5 to 1.0 V: Idling -
Position Min.: 0V, Max.:5V

Throttle Sensor
Position

Throttle sensor
positioning:
Min.: 0%, Max.:
100%

0 to 10%: Throttle fully
closed

50 to 80%: Throttle fully
open

Recognition value for throttle
opening angle on ECM Read
value with ignition switch ON

Throttle Sensor

Absolute throttle
sensor positioning #2:

42 to 62%: Throttle fully
closed

Recognition value for throttle
opening angle on ECM Read

Position No.1

voltage:
Min.: 0 V, Max.: 4.98
Vv

Position #2 Min.: 0%, Max.: 92 to 100%: Throttle value with jenition switch ON
100% fully open =
Throttle position

Throttle sensor No. 1 output

ETCS service data

Throttle
Position No.2

Throttle position
sensor No. 2 output
voltage:

Min.: 0 V, Max.: 4.98
\%

ETCS service data

e 05t01.1V:
Throttle Throttle position No. Throttle fully
Position No.1 L closed i
T MmOV, Max: 5V ¢ 1 3t0d.9V:
Throttle fully open
e« 2.1t03.1V:
Throttle Throttle position No. Throttle fully
Position No.2 |5 Glase i
S [Min: 0 V. Max.: 5V e 4.61t05.0V:
Throttle fully open
o[
Position A B} 0.5t049V ETCS service data
Corsaand Min.: 0 V, Max.:
4.9804 V
Throttle sensor opener
Throttle Sens [position No. 1: .
OpenPos#1  [Min.: 0V, Max.: 0.6t010V ETCS service data
4.9804 V

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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Throttle Sens
Open Pos #2

Throttle sensor opener
position No. 2:

Min.: 0 V, Max.:
49804 V

20to2.6'V

ETCS service data

Throttle Sens
Open #1 (AD)

Throttle sensor opener
position No. 1 (AD):
Min.: 0 V, Max.:
49804 V

0.6 to 0.9 V: Idling

ETCS service data

Whether or not
throttle actuator

Read value with ignition switch

heottle Mots: control permitted: ON; Idhng ON (do not start engine)
ON or OFF
) Throttle actuator
Thl(?‘rtle Motor current: 0 t0 3.0 A: Idling 5
Current

Min.: 0 A, Max.: 20 A

Throttle actuator:

Throttle Motor |[Min.: 0%, Max.: 0.5 to 40%: Idling -
100%
Throttle actuator

Throttle Motor |current: e

Current Min.: 0 A, Max.: 0t03.0 A: Idling )
1992 A

Throttle Motor
Open Duty

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

0 to 40%: Idling

When accelerator pedal
depressed, duty ratio increased

Throttle Motor

Throttle actuator
closed duty ratio:

0 to 40%: Idling

When accelerator pedal released

Close Duty Min.: 0%, Max.: quickly, duty ratio increased
100%
Throttle actuator duty

Throttle Motor |ratio (open): B3 S

Duty (Open) [Min.: 0%, Max.: O/toet: Jding i

100%

Throttle Motor

Throttle actuator duty
ratio (close):

0 to 40%: Idling

Duty (Close) |Min.: 0%, Max.:
100%
Heated oxygen sensor Performing Control the Injection
output voltage for 0.0to 09 V: Volume or Control the Injection
0O2S B1 S2 bank 1 sensor 2: Driving at 70 km/h (44 |Volume for A/F Sensor function
Min.: 0 V, Max.: mph) of Active Test enables technician
1275V to check output voltage of sensor
AJ/F sensor output Performing Control the Injection
AFS Bl S1 voltage for bank 1 Volume or Control the Injection

sensor 1:

2.6 to 3.8 V: Idling,

Volume for A/F Sensor function
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Min.:-100%, Max.:
09.2%

Min.: 0 V, Max.: engine warmed up of Active Test enables technician

7.999 V to check output voltage of sensor

(S)?g;tl;}{erlr’n el b Short-term fuel compensation
Short FT #1 : 5 -20 to 20% used to maintain air-fuel ratio at

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

. stoichiometric air-fuel ratio

99.2%

1 ongstinm Sl i O\«je_raclii fue% C(lnnpensatlon

ofbatk 1: carried out in long-term to
Long FT #1 : 20 to 20% compensate continual deviation

of short-term fuel trim from
central value

Fuel System

Status (Bank 1)

Fuel system status
(bank 1):

OL or CL or
OLDRIVE or
OLFAULT or
CLFAULT

CL: Idling after warming
up

e OL (Open Loop): Has not
yet satisfied conditions to
go closed loop

e CL (Closed Loop): Using
heated oxygen sensor as
feedback for fuel control

e OLDRIVE: Open loop due
to driving conditions (fuel
enrichment)

e OLFAULT: Open loop due
to detected system fault

Fuel System

Status (Bank 2)

Fuel system status
(bank 2):

Unused

e CLFAULT: Closed loop
but heated oxygen sensor,
which used for fuel control
malfunctioning

AF FT B1 S1

Short-term fuel trim
associated with bank
1 sensor 1:

Min.: 0, Max.: 1.999

e Value less than 1
(0.000 to 0.999) =
Rich

e Stoichiometric air-
fuel ratio=1

e Value greater than
1 (1.001 to 1.999)
= Lean

AFS B1 S1

Air fuel ratio sensor
output current for
bank 1 sensor 1:

Min.: -128 mA, Max.:

127.99 mA

-0.5 to 0.5 mA: Idling,
engine warmed up

Value becomes higher when fuel-
cut executed under high engine
speed

(B1 S1)

Catalyst Temp

Catalyst temperature

(associated sensor 1):

Min.: -40°C (-40°F),
Max.: 6513.5°C
(11756.3°F)

Close to catalyst inlet
temperature
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Catalyst temperature
(associated sensor 2):

(Cél;aéyzs)t Temp Min.: -40°C (-40°F). IC; i?lsee ;;) rE?éalyst outlet
Max.: 6513.5°C P
(11756.3°F)
Sub heated oxygen
Sub 02S sensor impedance 5 to 15000 ohm: After
Impedance (bank 1 sensor 2): driving for 10 minutes or
B1S2 Min.: 0 ohm, Max.: |more in urban area
21247.68 ohm
Initial engine coolant
Initial Engine |temperature: Coolant temperature

Coolant Temp

Min.: -40°C (-40°F),
Max.: 120°C (248°F)

when engine started

Service data

Initial Intake
Air Temp

Initial intake air
temperature:

Min.: -40°C (-40°F),
Max.: 120°C(248°F)

Intake air temperature
when engine started

Service data

Injection
Volum
(Cylinder 1)

Injection volume
(Cylinder 1):
Min.: 0 ml, Max.:
2.048 ml

0.05 to 0.15 ml: Idling

Quantity of fuel injection volume

for 10 times

ACC Relay

ACC (cut) relay
(ACCR terminal
output status):
ON or OFF

ON: Cranking

Starter Relay

Starter relay (STAR
terminal output
status):

ON or OFF

ON: Cranking

Starter Signal

Starter signal (STA
terminal input status):

ON: Cranking

ON or OFF

Starter Control stabya): P ignition switch or engine
ON or.OFF switch operation)
Power steering

Power Steering

: switch: .
Switch ON or OFF
Closed Throttle Closed throttle ’ gi:e?nnme ully
P‘osition SW position switch:
ON or OFF o OFF: Throttle
open

Stop light switch
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Stop Light status: ON: Brake pedal )
Switch ON or OFF depressed
Whether or not

ETCS Actuator
Power

electric throttle
control system power

ON: Idling

input:
ON or OFF
+BM voltage: -
+BM Voltage Min.: 0. Max.: 19.922 10 to 15: Idling -
Battery voltage:
Brattery Min.: 0 V, Max.: 11 to 14 V: Idling -
Voltage 65.535V
Actuator Actuator power -
Power Supply [supply ON or OFF ON: Iding i
Atmosphere ﬁ;ﬁ??gﬁc l\ljlr;)?slure: Equivalent to )
Pressure 150 i;Pa ? h atmospheric pressure
VSV status for EVAP
E’\S]\Z?P Putge control: - Active Test support data
ON or OFF
Fuel / .
Pump/Speed gl\? 1013_ u(r)ri:pl;status. - Active Test support data
Status )
VVT Control VVT control (bank 1)

Status (Bank 1)

status:
ON or OFF

Active Test support data

Vacuum Pump

Key-off EVAP system
leak detection pump
status:

ON or OFF

Active Test support data

EVAP System
Vent Valve

key-off EVAP system
vent valve status:
ON or OFF

Active Test support data

Electric Fan
Motor

Electric cooling fan
motor:

ON: Electric cooling fan
motor operating

Active Test support data

ON or OFF
TC and CG (TE1)
TCand TE1 |terminals of DLC3: - Active Test support data
ON or OFF
Engine RPM for Output only when Check the

Engine Speed
of Cyl #1

cylinder 1:
Min.: 0 rpm, Max.:

Cylinder Compression performed

using Active Test 51199 rpm:

25600 rpm Not performed Active Test
Engine RPM for . Output only when Check the
Engine Speed |cvlinder 2: Cvylinder Compression performed
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of Cyl #2

Min.: 0 rpm, Max.:

using Active Test 51199 rpm:

25600 rpm Not performed Active Test
Engine RPM for Output only when Check the
Engine Speed |cylinder 3: Cylinder Compression performed
of Cyl #3 Min.: 0 rpm, Max.: ) using Active Test 51199 rpm:
25600 rpm Not performed Active Test
Engine RPM for Output only when Check the
Engine Speed |cylinder 4: Cylinder Compression performed
of Cyl #4 Min.: 0 rpm, Max.: ) using Active Test 51199 rpm:
25600 rpm Not performed Active Test
. Engine RPM for all Output only when Check the
Av Engine . _ T :
Speed of All cy'hnders. i C}fhndm Compressmn performed
Cvl Min.: 0 rpm, Max.: using Active Test 5 1199 rpm:
¥ 25600 rpm Not performed Active Test
XV{ Agn K1 ‘1‘/)\:/T S 0 to 100% VVT duty signal value during
*.:1 gle (Bar )Min.: 0%, Max.: © ¢ intrusive operation
B 100%
VVT change angle
VVT Change (bank 1): Displacement angle during

Angle (Bank 1)
%)

Min.: 0°FR, Max.:
60°FR

0 to 56°FR: Idling

intrusive operation

VVT OCV
Duty (Bank 1)
*2

VVT OCV operation
duty:

Min.: 0%, Max.:
100%

0 to 100%

Requested duty value for
intrusive operation

VVT Ex Hold
Lm Val (Bank
I)%2

VVT exhaust hold
duty ratio learning
value (bank 1):
Min.: 0%, Max.:
100%

0 to 100%: Idling

VVT Ex Chg
Angle (Bank 1)
%2

VVT exhaust change
angle (bank 1):
Min.: 0°FR, Max.:
60°FR

0°FR: Idling

Displacement angle during
intrusive operation (Active Test)

VVT Ex OCV
Duty (Bank 1)
¥

VVT exhaust OCV
duty (bank 1):
Min.: 0%, Max.:
100%

0 to 100%: Idling

Requested duty value for
intrusive operation (Active Test)

Idle Fuel Cut

Fuel cut idle:

ON: Fuel cut operating

Idle Fuel Cut ="ON" when
throttle valve fully closed and

ONor OFF engine speed over 2800 rpm

Fuel cut TAU (Fuel Fuel cut being performed under
FC TAU cut d%lrmg very light O Hadleutopetating very hgh_t loz{fi to prevent engine

load): combustion from becoming

ON or OFF incomplete
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Ignition counter to
calculated misfire

Ignition ] 0 to 400 -
= rate:
Min.: 0, Max.: 800
o Misfire ratio of . .
C}_flmdei #1 eylinder 1. 0 _Th_ls item displayed only when
Misfire Count Min. 0. Max.: 255 idling
C}_/linder #2 gﬁ?ﬁgg;gm of 0 Tfh_is item displayed only when
Misfire Count Min.: 0. Max.: 255 1dling
C)_/linder #3 E;Ifil?;ngrit'm ol 0 jfh_is item displayed only when
Misfire Count Min.: 0. Max.: 255 idling
Cylinder #4 gﬁ;ﬁg;ﬁm gt 0 This item displayed only when
Misfire Count M0 MEE: 255 idling
Adl il All cylinders misfire
Misﬂge Count [I** 9 )
Min.: 0, Max.: 255
Multiple Multiple cylinders
Cylinders misfire count: 0 -

Misfire Count

Min.: 0, Max.: 65535

Average of engine
speed when misfire

Mistire RPM  |occurs: 0 rpm: Misfire 0 -
Min.: 0 rpm, Max.:
6375 rpm
Average of engine
load when misfire
Misfire Load |occurred: 0 g/rev: Misfire 0 -
Min.: 0 g/rev, Max.:
3.98 g/rev
Margin to detect
Misfire Margin f\;ililm?lr{;](i]i/i:li/lax -100 to 99.22% Misfire detection margin
99.22%
Avail: Catalyst overheat
Catalyst overheat misfire prevention fuel
Catalyst OT misfire p}'evegtion cut function available _
fuel cut function Not Avl: Catalyst Service data
MF F/C N ; ;
availability: overheat misfire
Not Avl or Avail prevention fuel cut
function not available
Catalyst overheat
misfire prevention Service data
Cat OT MF fuel cut function ON: Fuel cut operation
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F/C History  (history: history exists
ON or OFF
Display of fuel cut
operation in No. 1

Cat OT MF cylinder (if certain

F/C Cylinder#1

level of misfire
malfunction is
detected):

ON or OFF

ON: Fuel cut is operating

Cat OT MF
F/C Cylinder#2

Display of fuel cut
operation in No. 2
cylinder (if certain
level of misfire
malfunction is
detected):

ON or OFF

ON: Fuel cut is operating

Cat OT MF
F/C Cylinder#3

Display of fuel cut
operation in No. 3
cylinder (if certain
level of misfire
malfunction 1s
detected):

ON or OFF

ON: Fuel cut is operating

Cat OT MF
F/C Cylinder#4

Display of fuel cut
operation in No. 4
cylinder (if certain
level of misfire
malfunction is
detected):

ON or OFF

ON: Fuel cut is operating

# Codes

Number of emission
related DTCs

0: No emission related
DTC detected

Check Mode

Check mode:
ON or OFF

ON: Check mode ON

(See CHECK MODE

IPROCEDURE )

SPD Test

Check mode result for
vehicle speed sensor:
Compl or Incmpl

Misfire Test

Check mode result for
mistire monitor:
Compl or Incmpl

OXS]1 Test

Check mode result for
heated oxygen sensor
(bank 1):

Compl or Incmpl

MIL

MIL status:
ON or OFF

ON: MIL ON
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MIL ON Run
Distance

Distance traveled
since MIL turned ON:
Min.: 0 km (0 mile),
Max.: 65535 km
(40721.56 mile)

Distance since DTC
detected

Running time since

Equivalent to running

Running Time [MIL turned ON: : A
from MIL ON [Min.: 0 min, Max.: nme e MIL. furned i
. . ON
65535 min
Bieie R Engine run time:
Ti < Min.: 0 s, Max.: Time since engine started -
ime .
65535 s

Time after
DTC Cleared

Time since DTCs
cleared:

Min.: 0 min., Max.:
65535 min.

Equivalent to time since
DTCs erased

Distance from

Distance traveled
since DTCs cleared:

Equivalent to distance

Min.: 0 km (0 mile), |driven since DTCs -
DTC Cleared Max.: 65535 km erased

(40721.56 mile)
Warmup Cycle Wy c‘ycl‘es stce Number of warm-up cycles since
Cleard DTC DTCs cleared: ) DTCs cleared

' ' Min.: 0, Max.: 255 ]
gBD- ) OBD requirement OBD2 -
equirements

Number of Emission related ) Number of emission related
Emission DTC |DTCs DTCs
COmpIEE Pl Comprehensive o
Monitor component monitor: - -

Not Avl or Avail
Fuel System  [Fuel system monitor: ) i
Monitor Not Avl or Avail
Misfire Misfire monitor: ) i
Monitor Not Avl or Avail
O2S(A/FS) O2S_(A{FS) heater
Heater Monitor|">O™Or ‘ ) i

Not Avl or Avail

7
O2S(A/ES) 02 S‘(A/‘FS) heater
.. _|monitor: - -

Heater Monitor )

Compl or Incmpl
O2S(A/FS) 02S (A/FS) monitor: ) )
Monitor Not Avl or Avail
O2S(A/FS) 0O2S (A/FS) monitor: ) )
Monitor Compl or Incmpl
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EVAP Monitor

EVAP monitor:
Not Avl or Avail

EVAP Monitor

EVAP monitor:
Compl or Incmpl

Catalyst Catalyst monitor:
Monitor Not Avl or Avail
Catalyst Catalyst monitor:
Monitor Compl or Incmpl
Comprehensive
Com_pm‘lent component monitor:
Monttor ENA Unable or Enable
Comprehensive

Component
Monitor CMPL

component monitor:
Compl or Incmpl

Fuel System
Monitor ENA

Fuel system monitor:
Unable or Enable

Fuel System
Monitor CMPL

Fuel system monitor:
Compl or Incmpl

Misfire
Monitor ENA

Misfire monitor:
Unable or Enable

Misfire
Monitor CMPL

Misfire monitor:
Compl or Incmpl

EGR Monitor
ENA

EGR monitor:
Unable or Enable

EGR Monitor
CMPL

EGR monitor:
Compl or Incmpl

Heater Monitor
ENA

028 (A/FS) heater
monitor:
Unable or Enable

Heater Monitor
CMPL

O2S (A/FS) heater
monitor:
Compl or Incmpl

O2S(A/ES)

0O2S (A/FS) monitor:

Monitor ENA gﬁgﬁg &
O2S(A/ES) 02S (A/FS) monitor:
Monitor CMPL|Compl or Incmpl
A/C Monitor [A/C monitor:

ENA Unable or Enable
A/C Monitor [A/C monitor:

CMPL Compl or Incmpl
2nd Aur 2nd air monitor:

Monitor ENA

Unable or Enable

2nd Air

2nd air monitor;
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Monitior Compl or Incmpl )
CMPL
EVAP Monitor [EVAP monitor: )
ENA Unable or Enable
EVAP Monitor |[EVAP monitor: i
CMPL Compl or Incmpl
Heated Cat EZ?;S; abalyst )
MenttorENA Unable or Enable
Heatsd Cat Heatgd catalyst

monitor:; -

Monitor CMPL

Compl or Incmpl

Catalyst Catalyst monitor: )
Monitor ENA |Unable or Enable
Catalyst Catalyst monitor: )
Monitor CMPL|Compl or Incmpl
Model Code |Model code Identifying model code: ZST11#
Engine Type |Engine type Identifying engine type: 2ZRFE
Cylinder Cylinder number: o : .
Nusiibet M. 0, Mk D55 Identifying cylinder number: 4
Transmission ) 2 Identifying transmission type:
Tope Transmission type ECT 4ih
Destination Destisation Idenn¥ymg destination: A
(America)
Model year:
Model Year  [Min.: 1900, Max.: Identifying model year: 200%
2155
System ; ; 5 Identifying engine system:
Identification Sstemidantieation GASOLINE (gasoline engine)
HINT:

e *1:If no idling conditions are specified, the shift lever should be in the N or P position, and
the A/C switch and all accessory switches should be OFF.

e *2: Values are only displayed when performing the Active Tests: Control the VVT Linear

(Bank 1). For other Active Tests, the value will be 0.

2. ACTIVE TEST

HINT:

Using a Techstream to perform the Active Tests allows relays, VSVs, actuators and other items to be
operated without removing any parts. This non-intrusive functional inspection can be very useful because
intermittent operation may be discovered before parts or wiring is disturbed. Performing Active Tests

early in troubleshooting is one way to save diagnostic time. Data List information can be displayed while
nerforming Active Tests.
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Warm up the engine.

Turn the ignition switch to OFF.
Connect the Techstream to the DLC3.
Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT /

Active Test.

According to the display on tester, perform the Active Test.

ACTIVE TEST DETAIL

Injection Volume

volume

-12.5t0 24.8%

Tester Display Test Part Control Range Diagnostic Note
o All injectors tested at the same
time
Control the Change injection

e Perform test at less than 3000 rpm

e Injection volume can be changed
in 1% graduations within control
range

Control the
Injection Volume

Change injection
volume

Lower by 12.5
% or increase

e Perform test at less than 3000 rpm

e Control the Injection Volume for
A/F Sensor enables checking and
graphing of A/F (Air Fuel Ratio)
sensor and Heated Oxygen (HO2)
sensor voltage outputs

for A/F Sensor by 24.8 % e To conduct test, enter the
following menus: Active Test/
Control the Injection Volume for
A/F Sensor / Data List/ A/F
Control System / AFS BI S1 and
02S B1 S2

Activate the . )

VSV for EVAP [Actvate purge VSV o\ opg .

) control
Control
Test possible when following conditions
met:
Control the Fuel |Activate fuel pump :
Pump / Speed (C/OPN Relay) ON/OFF 73 3
Piaap PR / e Ignition switch ON
e Engine is stopped
Turn on and off TC .

Coglmect the TC and CG (TE1) ON/OFF ¢ ON: TC and TE1 co‘mlected

and TEI eopaeckion e OFF: TC and TE1 disconnected

Control the Idle |Prohibit idling fuel cut| .-, Ivdhng fuel-gul tamed ON When throftle

& ) ON/OFF valve fully closed and engine speed
Fuel Cut Prohibit|control

over 2800 rpm
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Prohibit the Prohibit catalyst
overheat malfunction |[ON/OFF ON: - : .
Catalyst OT ) : Confirm that vehicle stopped and engine
S S prevention fuel cut  [Fuel cut
Misfire prevent _— Kibitad speed 3000 rpm or less
F/C oper?tlon urig prohibite
o mistire
Cantral the Control electric
Electric Cooling s i ON/OFF -
cooling fan motor
Fan
Activate the :
Starter Relay Starter ON/OFF -
Test is possible when following
[—T— . E—— conditions are met:
e o Ignition switch ON
e Engine is stopped
E_T}gls ol the Test possible when following conditions
‘ - met:
Open/Close Slow Throttle actuator Close/Open
Speed e Ignition switch ON
E,?Iggm the ¢ Engine is stopped
Open/Close Fast Throttle actuator Close/Open o Fully depressing accelerator pedal
Speed (APP: 58 degrees or more)
Engine stall or rough idle when
Control the VVT _ 1, [Between -128 * = 5
Linear (Bank 1) Control VVT (bank 1) and 127 % VVT actu.ator Opélat?d by 100%.
e Test possible during idle.
o Engine stalls or idles roughly
P when OCV turned ON
Control the VVT Tumnanang g ﬂ. OCV ) , : S
System (Bank 1) (Camshaft Timing Oil [ON/OFF o Normal engine running or idling
Control Valve) when OCV OFF
e Test possible during idle.
Between -128
and 127 %
This value
added to present
) OCYV control
Control th? VNI Control VVT (Bank |duty
Exhaust Linear i -
(Bank 1) 1) 100 %:
Maximum
advance
-100 %:
Maximum
retard
Leak detection pump |[ON/OFF -

Activate the

69/660




29.07.2021

SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

Vacuum Pump
Activate the
VSV for Vent  |Vent valve ON/OFF -
Valve
Control the o b s g )
Cylinder #1 Fue] [CYiinder#1 injector |y
fuel cut
Cut
Control the . T
-+ "
Cylinder #2 Fuel [CYInder#2 injector |y eypp
3 fuel cut
Cut
Control the ; s . : .
: . Cylinder #3 injector , Test possible while vehicle stopped and
- t | :
gﬂmdel el el cut WL engine idling (V)
Control the : .
. . -1 -
Cylinder #4 Fuel |CYander #4 mjector |y, ypp
. fuel cut
Cut
Control the All
Cylinder Fuel  [All cylinder fuel cut |ON/OFF
Cut
Check the cylinder
Check the compression pressure it it i all
Cylinder (measuring engine ON/OFF l:uleT iinjf:ctlon and ignition stop in a
Compression *2 |[speed for each SyLnecEs
cylinder)
NOTE:

(1) If the display of the Data List's Catalyst OT MF F/C item is Not Avl, perform this Active Test
with the vehicle stopped and the engine idling. If the display of the Data List's Catalyst OT
MF FIC item is Avail, perform this Active Test as described below.

1. Stop the engine and turn the ignition switch ON to turn Control the Cylinder #1 Fuel Cut
(to #4 Fuel Cut) ON.

2. Start the engine.

HINT:*2: When performing the Active Test item "Check the Cylinder Compression" and then
cranking the engine, the ECM stops the fuel injection and ignition, and measures the engine speed
for each cylinder.

If one cylinder's speed 1s higher than the others, that cylinder's compression pressure can be
concluded to be lower than the others.

Warm up the engine.

Turn the ignition switch to OFF.
Connect a Techstream to the DLC3.
Turn the ignition switch to ON.

= W o =
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10.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Active Test / Check the
Cylinder Compression.

Select the following monitor items: Compression / Engine Speed of Cyl #1 to #4, Av Engine
Speed of All Cyl

Press the RIGHT or LEFT button to change the Check the Cylinder Compression to ON.

HINT:

Fuel injection and ignition for all cylinders are prohibited at this time, and each cylinder's
engine speed measurement will enter standby mode.

Crank the engine until the monitor item values "Engine speed of Cyl #1 to #4" and "Av
Engine Speed of All Cyl" change.

Monitor the engine speed (Engine Speed of Cyl #1 to #4, Av Engine Speed of All Cyl)
displayed on the tester.

HINT:

The tester displays the values to be extremely high before cranking the engine. Each
cylinder's engine speed is measured while cranking the engine and then the tester displays the
actual engine speed values.

NOTE: o The Active Test item "Check the Cylinder Compression™
will automatically turn off 255 seconds after the Active
Test is turned on.

e When the "Check the Cylinder Compression” is OFF and
the engine is cranked, the engine will start.

o If the "Check the Cylinder Compression” test needs to be
performed again after each cylinder's engine speed
measurement has been performed once, press EXIT to
return to the Active Test menu screen. Then perform the
Check the Cylinder Compression test again.

« Use a fully-charged battery.

3. SYSTEM CHECK

HINT:

Performing a System Check in the Utility menu enables the system, which consists of multiple actuators,
to be operated without removing any parts. In addition, it can show whether or not any DTCs are set, and
can detect potential malfunctions in the system.

a. Connect the Techstream to the DLC3.
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o /0 O

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Utility.

Perform the System Check by referring to the table below.

ACTIVE TEST DETAIL

Mode) monitor manually

i ; Control ; :
Tester Display Test Part Raiige Diagnostic Note
Evaporative System |Perform 5 steps in order to . 5 I a0 DT.CS m_Pendmg Al
. ) 357CI(9 performing this test, system
Check (Automatic |operate EVAP key-off S
e e : F) or less functioning normally
Mode) monitor automatically X
Refer to EVAP SYSTEM
Evaporative System [Perform 5 steps in order to 359 " Used to detect malfunctioning
y 35°C (95
Check (Manual operate EVAP key-off Py ot less parts

Refer to EVAP SYSTEM

DIAGNOSTIC TROUBLE CODE CHART

HINT:

Parameters listed in the chart may be different than your readings depending on the type of instrument and other

factors.

If any DTCs are displayed during a check mode DTC check. check the circuit for the DTCs listed in the table
below. For details of each DTC, refer to the page indicated.

SFISYSTEM

DIAGNOSTIC TROUBLE CODE CHART

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

DTC Code Detection Item Trouble Area MIL Memory
P0010 &“ ainshaf‘r Positi_on _ o Open or short in Comes on DTC stored
A" Actuator Circuit OCV (for intake
(Bank 1) camshaft) circuit
o OCV (for
exhaust
camshaft)
o ECM
P0011 Camshe!f‘r Position o Valve timing Comes on DTC stored
"A" - Timing Over- Comdhiait
Advanced or System ° T’?‘m,s 1a oil
Performance (Bank 1Im1‘1g -
1) Control Valve
(0OCV)
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OCV filter

Camshaft timing
gear assembly

ECM

Camshaft Position
"A" - Timing Over-
Retarded (Bank 1)

Valve timing
Camshaft
Timing Oil
Control Valve
(ocv)

OCV filter
Camshaft timing
gear assembly

ECM

Comes on

DTC stored

Camshaft Position
"B" Actuator
Circuit/Open (Bank
1)

Open or short in
OCV (for
exhaust
camshaft) circuit
OCV (for
exhaust
camshaft)

ECM

Comes on

DTC stored

Camshaft Position
"B" - Timing Over-
Advanced or System
Performance (Bank

1)

Valve timing

Camshaft
Timing Oil
Control Valve
(OCV) (for
exhaust
camshaft)

QCV filter

Camshaft timing
gear assembly
(for exhaust
camshaft)

ECM

Comes on

DTC stored

Camshaft Position
"B" - Timing Over-
Retarded (Bank 1)

Valve timing

Camshaft
Timing O1l
Control Valve
(OCV) (for
exhaust
camshaft)

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Comes on

DTC stored
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OCV filter

Camshaft timing
gear assembly
(for exhaust
camshaft)

ECM

Crankshaft Position -
Camshaft Position
Correlation (Bank 1
Sensor A)

Mechanical
system (Timing
chain has
jumped tooth or
chain stretched)

Camshatft
Timing Oil
Control Valve
(OCV) (for
intake camshaft)

Camshaft timing
gear assembly
(for intake
camshaft)

ECM

Comes on

DTC stored

Crankshaft Position -
Camshaft Position
Correlation (Bank 1
Sensor B)

Mechanical
system (Timing
chain has
jumped tooth or
chain stretched)

Camshatft
Timing Oil
Control Valve
(OCV) (for
exhaust
camshaft)

Camshaft timing
gear assembly
(for exhaust
camshaftt)

ECM

Comes on

DTC stored

P0031

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

Open in A/F
sensor heater
circuit

A/F sensor
heater (sensor 1)

ECM power

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Comes on

DTC stored
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source circuit
ECM
P0032 Oxygen (A/F) Short in A/F Comes on DTC stored
Sensor He_ater_ _ serisor heatet
Control Circuit High circuit
(Bank 1 Sensor 1) AJF sensor
heater (sensor 1)
ECM power
source circuit
ECM
P0037 Oxygen Sensor Open in HO2 Comes on DTC stored
Heater Control sensor (sensor
Circuit Low (Bank 1 2) heater circuit
SEIEOLY) HO?2 sensor
(sensor 2) heater
ECM power
source circuit
ECM
P0038 Oxygen Sensor Short in HO?  |Comes on DTC stored
Heater Contrc_nl sensor (sensor
Circuit High (Bank 1 2) heater circuit
S s
Smorz) HO?2 sensor
(sensor 2) heater
ECM power
source circuit
ECM
P0101 Mass Air Flow Mass Air Flow [Comes on DTC stored
Circuit Range / (MAF) meter
Performance Air induction
Probl
S system - PCV
hose
connections
P0102 Mass or Volume Air Open or short in Comes on DTC stored
Flow Circuit Low Mass Air Flow
Input (MAF) meter
circuit
MAF meter
ECM
P0103 Mass or Volume Air Open or short in Comes on DTC stored
Input (MAF) meter

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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circuit
MAF meter
ECM
PO111 Intake Air Mass air flow  |Comes on DTC stored
Temperature Sensor oles
Gradient Too High
P0112 Intake Air Short in Intake |Comes on DTC stored
Temperature Circuit Air Temperature
TLow Input (IAT) sensor
circuit
[AT sensor
(built into mass
air flow meter)
ECM
P0113 Intake Air Open in Intake Comes on DTC stored
Temperature Circuit Air Temperature
High Input (IAT) sensor
circuit
[AT sensor
(built into mass
air flow meter)
ECM
P0115 Engine Coolant Open or short in [Comes on DTC stored
Temperature Circuit Engine Coolant
Malfunction Temperature
(ECT) sensor
circuit
ECT sensor
ECM
P0116 Engine Coolant Thetricatt Comes on DTC stored
Temperature Circuit Eneine Cool
Range / Performance Tnbme_ ‘r(L)O A
Problem emperature
(ECT) sensor
P0117 Engine Coolant Short in Engine |Comes on DTC stored
Temperature Circuit Coolatit
Low Input Temperature
(ECT) sensor
circuit
o ECT sensor
ECM
P0118 Engine Coolant Open in Engine Comes on DTC stored
Temperature Circuit N
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High Input

Coolant
Temperature
(ECT) sensor
circuit

Position Sensor /
Switch "A" Circuit
High Input

Throttle position
sensor (built

into throttle
body)

Open in VTA1
circuit

Open in E2
circuit

Short between
VC and VTAL

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

ECT sensor
ECM
P011B Engine Coolant Thtake Aif Comes on DTC stored
Temperature / Intake Temperature
Air Temperature (IAT) sensor
Conletion Engine Coolant
Temperature
(ECT) sensor
ECM
P0120 Throttle / Pedal Throttle position Comes on DTC stored
Position Sensor / sensor (built
Switch "A" Circuit itito thiottle
Malfunction body)
ECM
P0121 Throttle / Pedal Throttle position Comes on DTC stored
Position Sensor / sensor (built
Switch "A" Circuit iito throttle
Range / Performance body)
Problem
P0122 Throttle / Pedal Throttle position Comes on DTC stored
Position Sensor / sensor (built
Switch "A" Circuit into throttle
Low Input body)
Short in VTAL
circuit
Open in VC
circuit
ECM
P0123 Throttle / Pedal Comes on DTC stored
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Circuit Low Voltage
(Bank 1 Sensor 2)

Open or short in
Heated Oxygen
(HO2) sensor
(sensor 2)
circuit

HO?2 sensor
(sensor 2)

HO?2 sensor
heater (sensor 2)
Air-Fuel Ratio
(A/F) sensor
(sensor 1)

Gas leak from
exhaust system

circuits
ECM
P0125 Insufficient Coolant Cooling system Comes on DTC stored
Temperature for Enei I
Closed Loop Fuel : ngine (;?(_J ant
Contio] emperature
sensor
Thermostat
P0128 Coolant Thermostat Thetiiostat Comes on DTC stored
(Coolant Cooli
Temperature Below © ’00_ Ing system
Thermostat Engine coolant
Regulating temperature
Temperature) sensor
ECM
P0136 Oxyg_en Sensor _ Heated Oxygen Comes on DTC stored
Circuit Malfunction (HO2) sensor
(Bank 1 Sensor 2) (sensor 2)
Air-Fuel Ratio
(A/F) sensor
(sensor 1)
Gas leak from
exhaust system
Fuel pressure
Fuel injector
PCV valve and
hose
Air induction
system
P0137 Oxygen Sensor Comes on DTC stored

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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P0138

Oxygen Sensor
Circuit High Voltage
(Bank 1 Sensor 2)

Short in Heated
Oxygen (HO2)
sensor (sensor
2) circuit

HO?2 sensor
(sensor 2)

ECM internal
circuit
malfunction
Air-Fuel Ratio
(A/F) sensor
(sensor 1)

Comes on

DTC stored

P0139

Oxygen Sensor
Circuit Slow
Response (Bank 1
Sensor 2)

Short in Heated
Oxygen (HO2)
sensor (sensor
2) circuit

HO?2 sensor
(sensor 2)

ECM internal
circuit
malfunction
Air-Fuel Ratio
(A/F) sensor
(sensor 1)

Comes on

DTC stored

P0141

Oxygen Sensor
Heater Circuit
Malfunction (Bank 1
Sensor 2)

Open or short in
Heated Oxygen
(HO2) sensor
(sensor 2) heater
circuit

HO?2 sensor
(sensor 2) heater

ECM power
source circuit
ECM

Comes on

DTC stored

P0171

System Too Lean
(Bank 1)

Air induction
system

Injector
blockage

Mass air flow
meter

Engine coolant
temperature

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Comes on
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sensor
Fuel pressure
Gas leak from
exhaust system
Open or short in
air fuel ratio
sensor (sensor
1) circuit

Air fuel ratio
sensor (sensor
1)

EFI fuse

PCV valve and
hose

PCV hose
connections

ECM

P0172

System Too Rich
(Bank 1)

Injector leak or
blockage

Mass air flow
meter

Engine coolant
temperature
sensor

Ignition system
Fuel pressure

Gas leak from
exhaust system

Open or short in
air fuel ratio
sensor (sensor
1) circuit

Air fuel ratio
sensor (sensor
1)

EFI fuse

ECM

Comes on

DTC stored

Throttle / Pedal
Position Sensor /
Switch "B" Circuit

Throttle position
sensor (built
mto throttle

body)

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Comes on

DTC stored
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o ECM

P0222

Throttle / Pedal
Position Sensor /
Switch "B" Circuit
Low Input

o Throttle position
sensor (built
mto throttle
body)

o Shortin VTA2
circuit

o Openin VC
circuit

o ECM

Comes on

DTC stored

P0223

Throttle / Pedal
Position Sensor /
Switch "B" Circuit
High Input

o Throttle position
sensor (built
mto throttle
body)

o Openin VTA2
circuit

o Openin E2
circuit

o Short between
VC and VTA2
circuits

o ECM

Comes on

DTC stored

P0300

Random / Multiple
Cylinder Misfire
Detected

o Open or short in
engine wire
harness

o Connector
connection

o Vacuum hose

connections

Ignition system

Fuel injector

Fuel pressure

Mass Air Flow
(MAF) meter

o Engine Coolant
Temperature
(ECT) sensor

o Compression
pressure

0O O 0O O

o Valve clearance
o Valve timing

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Comes on /
Blinks*

DTC stored
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PCV wvalve and
hose

PCV hose
connections
Air induction
system
ECM
P0301 Cylinder 1 Mistire Same as DTC  |[Comes on / DTC stored
Detected P0300 Blinks*
P0302 Cylinder 2 Misfire Same as DTC  |Comes on / DTC stored
Detected P0300 Blinks*®
P0303 Cylinder 3 Mistire Same as DTC  |Comes on / DTC stored
Detected P0300 Blinks*
P0304 Cylinder 4 Misfire Same as DTC  |Comes on / DTC stored
Detected P0300 Blinks*
P0327 Knock Sensor 1 Short in knock [Comes on DTC stored
Circuit Low Input Sefsor citeut
(Bank 1 or Single )
C— Knock sensor
ECM
P0328 Knock Sensor 1 Open in knock Comes on DTC stored
Circuit High .Input sensor-cioiil
(S}Zils];r:} or Single Knock sensor
ECM
P0335 Crankshaft Position Open or short in Comes on DTC stored
Sensor "A" Circuit Crankshaft
Position (CKP)
sensor circuit
CKP sensor
Crankshaft
position sensor
plate
ECM
P0339 Crankshaft Position Open or short in | DTC stored
Sensor "A" Circuit Cankshaft
Intermittent Position (CKP)
sensor circuit
CKP sensor

Crankshaft
position sensor
plate

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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o ECM

P0340

Camshaft Position
Sensor Circuit
Malfunction

o Open or short in
CMP sensor
circuit for intake
camshaft

o CMP sensor for
intake camshaft

o Camshaft timing
gear for intake
camshaft

o Jumped tooth of
timing chain for
intake camshaft

o ECM

Comes on

DTC stored

P0342

Camshaft Position
Sensor "A" Circuit
Low Input (Bank 1
or Single Sensor)

Open or short in CMP
sensor circuit for
intake camshaft

o CMP sensor for
intake camshaft

o Camshaft timing
gear for intake
camshaft

o Jumped tooth of
timing chain for
mtake camshaft

o ECM

Comes on

DTC stored

P0343

Camshaft Position
Sensor "A" Circuit
High Input (Bank 1
or Single Sensor)

o Open or short in
CMP sensor
circuit for intake
camshaft

o CMP sensor for
intake camshaft

o Camshaft timing
gear for intake
camshaft

o Jumped tooth of
timing chain for
mntake camshaft

o ECM

Comes on

DTC stored

Ignition Coil "A"
Primary / Secondary
Circuit

o Ignition system
o Open or short in

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Comes on

DTC stored
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IGF1 or IGT1
circuit between
ignition coil and
ECM

No. 1 ignition
coil

ECM

Ignition Coil "B"
Primary/ Secondary
Circuit

Ignition system
Open or short in
IGF1 or IGT2
circuit between
ignition coil and
ECM

No. 2 ignition
coil

ECM

Comes on

DTC stored

Ignition Coil "C"
Primary / Secondary
Circuit

Ignition system

Open or short in
IGF1 or IGT3
circuit between
ignition coil and
ECM

No. 3 ignition
coil

ECM

Comes on

DTC stored

Ignition Coil "D"
Primary / Secondary
Circuit

Ignition system

Open or short in
IGF1 or IGT4
circuit between
ignition coil and
ECM

No. 4 ignition
coil

ECM

Comes on

DTC stored

P0365

Camshaft Position
Sensor "B" Circuit
(Bank 1)

Open or short in
exhaust
camshaft
position sensor
circuit

Exhaust
camshaft
position sensor

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Comes on

DTC stored
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Camshaft timing
gear for exhaust
camshaft

Jumped tooth of
timing chain for
exhaust
camshaft

ECM

P0367

Camshaft Position
Sensor "B" Circuit
Low Input (Bank 1)

Open or short in
exhaust
camshaft
position sensor
circuit

Exhaust
camshaft
position sensor

Camshaft timing
gear for exhaust
camshaft

Jumped tooth of
timing chain for
exhaust
camshaft

ECM

Comes on

DTC stored

P0368

Camshaft Position
Sensor "B" Circuit
High Input (Bank 1)

Open or short in
exhaust
camshaft
position sensor
circuit

Exhaust
camshaft
position sensor

Camshaft timing
gear for exhaust
camshaft

Jumped tooth of
timing chain for
exhaust
camshaft

ECM

Comes on

DTC stored

P0420

Catalyst System
Efficiency Below
Threshold (Bank 1)

Gas leak from
exhaust system

Air fuel ratio

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Comes on

DTC stored
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sensor (sensor
1)

Heated oxygen
sensor (sensor
2)

Exhaust
manifold (three-
way catalytic
converter)

P043E

Evaporative
Emission System
Reference Orifice
Clog Up

Canister pump
module
(Reference
orifice, leak
detection pump,
vent valve)
Connector/wire
harness

(Canister pump
module - ECM)

EVAP system
hose (pipe from
air inlet port to
canister pump
module, canister
filter, fuel tank
vent hose)

ECM

Comes on

DTC stored

P043F

Evaporative
Emission System
Reference Orifice
High Flow

Canister pump
module
(Reference
orifice, leak
detection pump,
vent valve)
Connector/wire
harness
(Canister pump
module - ECM)

EVAP system
hose (pipe from
air inlet port to
canister pump
module, canister
filter, fuel tank
vent hose)

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Comes on

DTC stored

86/660




29.07.2021

SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD

2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

ECM

P0441

Evaporative
Emission Control
System Incorrect
Purge Flow

Purge VSV -
Connector/wire
harness (Purge
VSV - ECM)

ECM

Canister pump
module

Leak from
EVAP system

Leak from
EVAP line
(Purge VSV -
Intake manifold)

Comes on

DTC stored

Evaporative
Emission Control
System Pressure
Sensor Range /
Performance

Canister pump
module -
Connector/wire
harness
(Canister pump
module - ECM)

EVAP system
hose (pipe from
air inlet port to
canister pump
module, canister
filter, fuel tank
vent hose)

ECM

Comes on

DTC stored

P0452

Evaporative
Emission Control
System Pressure

Sensor / Switch Low

Input

Canister pump
module -
Connector/wire
harness
(Canister pump
module - ECM)

EVAP system
hose (pipe from
air inlet port to
canister pump
module, canister
filter, fuel tank
vent hose)

ECM

Comes on

DTC stored

Evaporative

Canister pump

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Comes on

DTC stored
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Emission Control
System Pressure
Sensor / Switch
High Input

module -
Connector/wire
harness
(Canister pump
module - ECM)

EVAP system
hose (pipe from
air inlet port to
canister pump
module, canister
filter, fuel tank
vent hose)

(Canister - Fuel
tank)

Leak from
EVAP line
(Purge VSV -
Canister)

Canister pump
module

Leak from fuel
tank

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

ECM
P0455 Evaporative Fuel tank cap Comes on DTC stored
Emission Control (loose)
System Leak )
Detected (Gross Iéi?iglggle
Leak) ;
(Canister - Fuel
tank)
Leak from
EVAP line
(Purge VSV -
Canister)
Canister pump
module
Leak from fuel
tank
Leak from
canister
P0456 Evaporative Fuel tank cap Comes on DTC stored
Emission Control (loose)
System Leak )
Detected (Very Leak flqm
Small Leak) EVAP line
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Leak from
canister

Vehicle Speed
Sensor "A"

Open or short in
speed signal
circuit

Speed meter
circuit (wheel
speed sensor,

skid control
ECU)

Combination
meter

ECM

Comes on

DTC stored

Brake Switch "A" /
"B" Correlation

Short in stop
light switch
signal circuit

STOP fuse
IGN fuse

Stop light
switch
ECM

DTC stored

Idle Control System
Malfunction

ETCS
(Electronic
Throttle Conftrol
System)

Air induction
system

PCV hose
connections

ECM

Comes on

DTC stored

Cold Start Idle Air
Control System
Performance

Throttle body

Mass air flow
meter

PCV system

Air cleaner filter
element

Air induction
system

VVT system
ECM

Comes on

DTC stored

Cold Start Ignition

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Comes on

DTC stored
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Timing Performance Thitottls bodv
assembly
Mass air flow
meter
PCV system
Alr cleaner filter
element
Air induction
system
VVT system
ECM
P0560 System Voltage Open in back up Comes on DTC stored
power source
circuit
Battery
Battery
terminals
EFI fuse
ECM
P0604 Random Access ECM Comes on DTC stored
Memory (RAM)
P0606 ECM /PCM ECM Comes on DTC stored
Processor
P0607 Control Module Exhaust gas leak Comes on DTC stored
Performance N
Heated Oxygen
(HO2) sensor
ECM
P060A Internal Control ECM Comes on DTC stored
Module Monitoring
Processor
Performance
P060D Internal Control ECM Comes on DTC stored
Module Accelerator
Pedal Position
Performance
PO6OE Internal Control ECM Comes on DTC stored
Module Throttle
Position
Performance
P0617 Starter Relay Circuit Paik/neiitral Comes on DTC stored
High position switch
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o Clutch start
switch
o Starter relay
circuit
o Ignition switch
c ECM
P0630 VIN not o ECM Comes on DTC stored
Programmed or
Mismatch - ECM /
PCM
P0657 Actuator Supply o ECM Comes on DTC stored
Voltage Circuit /
Open
P0724 B%‘ellke_ Sw‘itch "B o Short in stop Comes on DTC stored
Circuit High light switch
signal circuit
o Stop light
switch
c ECM
P1607 Cruise Control Input o ECM Comes on DTC stored
Processor
P2102 Throttle Actuator o Open in throttle Comes on DTC stored
gp‘n‘rrpl Ii\dotor actuator circuit
AU oW o Throttle actuator
o ECM
P2103 Throttle Actuator o Short in throttle |Comes on DTC stored
g_ontr_ol 12/_10;101' actuator circuit
Arcuit
RS o Throttle actuator
o Throttle valve
o Throttle body
o ECM
P2111 glu(:,;tlle éXc‘E[uator & Throtfle actuator/Comes on DTC stored
S'r?::.:koolk)gj e o Throttle body
o Throttle valve
o ECM
P2112 ghrottlie é&cmator o Throttle actuator|Comes on DTC stored
S’SEEOCI Ozzgem ) o Throttle body
o Throttle valve
o ECM

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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P2118 Throttle Actuator Open in ETCS Comes on DTC stored
Control Motor , power source
Current Range / cireuit
Performance
Battery
Battery
terminals
o ETCS fuse
ECM
P2119 Throttle Actuator Blectiaine Comes on DTC stored
Control Throttle Throttle Control
Body Range / System (ETCS)
Performance ECM
P2120 Throttle / Pedal Accelerator  |Comes on DICisbared
Position Sensor / Pedal Position
Switch "D" Circuit (APP) sensor
ECM
P2121 Throttle / Pedal Accelerator ~ [Comes on DIC stored
Position Sensor / Pedal Position
Switch "D" Circuit (APP) sensor
Range / Performance ECM
P2122 Throttle / Pedal Accelerator Comes on DTC stored
Position Sensor / Pedal Position
Switch "D" Circuit (APP) sensor
Low Input Open in VCP1
circuit
Open or ground
short in VPA
circuit
ECM
P2123  |[Throttle / Pedal Accelerator ~ |Comes on PLRIRESS
Position Sensor / Pedal Position
Switch "D" Circuit (APP) sensor
High Input Open in EPA
circuit
ECM
P2125 Throttle / Pedal Avcalatitor Comes on DTC stored
Position Sensor / Pedal Position
Switch "E" Circuit (APP) sensor
ECM
P2127 Throttle / Pedal Accelerator Comes on DTC stored
Position Sensor /
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Switch "E" Circuit Pedal Position
Low Input (APP) sensor
Open in VCP2
circuit
Open or ground
short in VPA2
circuit
ECM
Throttle / Pedal Avcaletsios Comes on DTC stored
Position Sensor / Pedal Position
Switch "E" Circuit (APP) sensor
HighTnput Open in EPA2
circuit
ECM
Throttle / Pedal Short between |Comes on DTC stored
Position Sensor/ VTA1 and
Switch "A" /"B" VTA2 circuits
Voltage Correlation s
Throttle position
sensor (built
mto throttle
body)
ECM
Throttle / Pedal Short between  [Comes on DTC stored
Position Sensor / VPA and VPA?
S\ViTCh "D" ."lf ”E" Clrcults
Voltage Correlation Acesleritor
Pedal Position
(APP) sensor
ECM
Oxygen (A/F) Open or short in Comes on DTC stored
Sensor Signal Stuck Air Fuel Ratio
Lean (Bank 1 Sensor (A/F) sensor
1) (sensor 1)
circuit
AJF sensor
(sensor 1)
AJ/F sensor

(sensor 1) heater
AJF sensor
heater circuit

Air induction
system
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Fuel pressure

Fuel injector
ECM

Oxygen (A/F)
Sensor Signal Stuck
Rich (Bank 1 Sensor
1)

Open of short in
Air Fuel Ratio
(A/F) sensor
(sensor 1)
circuit

AJ/F sensor
(sensor 1)

A/F sensor
(sensor 1) heater
A/F sensor
heater circuit
Air induction
system

Fuel pressure
Fuel injector
ECM

Comes on

DTC stored

Oxygen (A/F)
Sensor Pumping
Current Circuit /
Open (Bank 1
Sensor 1)

Open in Air
Fuel Ratio (A/F)
sensor (sensor
1) circuit

A/F sensor
(sensor 1)

ECM

Comes on

DTC stored

P2238

Oxygen (A/F)
Sensor Pumping
Current Circuit Low
(Bank 1 Sensor 1)

Open or short in
Air Fuel Ratio
(A/F) sensor
(sensor 1)
circuit

A/F sensor
(sensor 1)

ECM

Comes on

DTC stored

P2239

Oxygen (A/F)
Sensor Pumping
Current Circuit High
(Bank 1 Sensor 1)

Open or short in
Air Fuel Ratio
(A/F) sensor
(sensor 1)
circuit

o A/F sensor

(sensor 1)
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ECM

P2252

Oxygen (A/F)
Sensor Reference
Ground Circuit Low
(Bank 1 Sensor 1)

Open or short in
Air Fuel Ratio
(A/F) sensor
(sensor 1)
circuit

AJ/F sensor
(sensor 1)

ECM

Comes on

DTC stored

Oxygen (A/F)
Sensor Reference

Ground Circuit High
(Bank 1 Sensor 1)

Open or short in
Air Fuel Ratio
(A/F) sensor
(sensor 1)
circuit

A/F sensor
(sensor 1)

ECM

Comes on

DTC stored

P2401

Evaporative
Emission Leak
Detection Pump
Stuck OFF

Canister pump
module
(Reference
orifice, leak
detection pump,
vent valve)
Connector/wire
harness
(Canister pump
module - ECM)

EVAP system
hose (pipe from
air inlet port to
canister pump
module, canister
filter, fuel tank
vent hose)

ECM

Comes on

DTC stored

P2402

Evaporative
Emission Leak
Detection Pump
Stuck ON

Canister pump
module
(Reference
orifice, leak
detection pump,
vent valve)

Connector/wire
harness
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(Canister pump
module - ECM)

EVAP system
hose (pipe from
air inlet port to
canister pump
module, canister
filter, fuel tank
vent hose)

ECM

P2419

Evaporative
Emission System
Switching Valve
Control Circuit Low

Canister pump
module
(Reference
orifice, leak
detection pump.,
vent valve)
Connector/wire
harness

(Canister pump
module - ECM)

EVAP system
hose (pipe from
air inlet port to
canister pump
module, canister
filter, fuel tank
vent hose)

ECM

Comes on

DTC stored

P2420

Evaporative
Emission System
Switching Valve
Control Circuit High

Canister pump
module
(Reference
orifice, leak
detection pump,
vent valve)
Connector/wire
harness

(Canister pump
module - ECM)

ECM

Comes on

DTC stored

ECM / PCM Internal
Engine Off Timer
Performance

ECM

Comes on

DTC stored

A/F Sensor Circuit
Slow Response

Open or short in
Air Fuel Ratio
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(Bank 1 Sensor 1) (A/F) sensor
(sensor 1)
circuit

o A/F sensor

o A/F sensor
heater

o ECM

HINT:
*: MIL flashes when a catalyst damaged misfire is detected.

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

DESCRIPTION

The VVT (variable valve timing) system adjusts the intake valve timing to improve driveability. The engine oil
pressure turns the VVT controller to adjust the valve timing.

The Camshaft Timing Oil Control Valve (OCV) is a solenoid valve and switches the engine oil line. The valve

moves when the ECM applies the 12 V to the solenoid. The ECM changes the energizing time to the solenoid
(duty-cycle) in accordance with the camshaft position, crankshaft position, throttle position, etc.
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VVT System:

Camshaft Position Sensor

Actual Valve Timing

rd
~

Crankshaft Position Sensor

i ) Mass Air Flow Meter
— 1 | Target Valve Timing —

| o

Throttle Position Sensor

]

Duty-cycle r Correction ~_|
i ~~__| Engine Coolant Temperature Sensor
ECM
\ // Vehicle Speed Sensor

'
i [ Camshaft Timing Oil Control Valve (OCV)
Engine Oil Ptessure\

VVT Controller (Camshaft Timing Gear Assembly)

Intake Camshaft

¥ ATRBSTEDS

Fie. 31: Variable Valve Timing System Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

e Open or short in OCV (for intake
camshaft) circuit

e OCV (for intake camshaft)
¢ ECM

Open or short in Camshaft Timing Oil Control Valve
P0O010 |[(OCV) (for intake camshaft) circuit
(1 trip detection logic)

MONITOR DESCRIPTION

This DTC 1s designed to detect opens or shorts in the Camshaft Timing Oil Control Valve (OCV) (for intake
camshaft) circuit. If the OCV's duty-cycle is excessively high or low while the engine is running, the ECM will
illuminate the MIL and set the DTC.

MONITOR STRATEGY

MONITOR STRATEGY
I
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Related DTCs P0010 VVT OCV range check (bank 1)

Required Sensors/Components (Main)

VVT OCV

Required Sensors/Components (Related)

Frequency of Operation Continuous
Duration 1 second
MIL Operation Immediate
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present None

All of following conditions met -

Starter OFF

Ignition switch ON

Time after ignition switch OFF to ON 0.5 seconds or more

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

One of following conditions met

A. All of following conditions met

Battery voltage 11013V
Target duty ratio Less than 70 %
Output signal duty ratio 100%

B. All of following conditions met

Battery voltage

13 V or more

Target duty ratio

Less than 80 %

Current cut status

Not cut

Output signal duty

3 % or less

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

[VVT OCV duty ratio

3 to 100%

WIRING DIAGRAM

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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T T
100
1 ajOC1+ a«w
{C19}— -
123
2 A ooC1-
{C19, g
C24 Camshaft Timing Qil Control Vaive —
{for Intake Camshaft) \ )
ECM

Y

AlaNEDR

Fig. 32: Camshaft Timing Oil Control Valve - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. The ECM records vehicle and driving condition information as

freeze

frame data the moment a DTC is stored. When troubleshooting, freeze frame data can help determine if

the vehicle was moving or stationary, if the engine was warmed up or not, if the air-fuel ratio was lean or rich,

and ot

L.

her data from the time the malfunction occurred.

CHECK WHETHER DTC OUTPUT RECURS (DTC P0010)
Connect a Techstream to the DLC3.

p

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs.

Start the engine and warm it up.

Allow the engine to idle 1 minute or more.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
Read DTCs.

e s o A6 O

Result

RESULT REFERENCE

Result

Proceed to

P0010

A

No output

B

B : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT

PROBLEMS )

[~

A: Go to next step

INSPECT CAMSHAFT TIMING OIT. CONTROI. VALVE ASSEMBLY (FOR INTAKE

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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CAMSHAFT)
a. Remove the OCV (for intake camshaft).

b. Measure the resistance according to the value(s) in the table below.
Standard resistance

RESISTANCE SPECIFICATION
Tester Connection| Condition [Specified Condition
1-2 20°C (68°F) 69t079Y

Component without harness connected:
(OCV for Intake Camshafi)

Y A1S017HED

Fig. 33: Identifving Camshaft Timing Oil Control Valve Connector Terminals

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

c. Apply battery voltage to terminals of the OCV (for intake camshaft). Check the valve operation.
OK:
Valve moves quickly.

d. Reinstall the OCV (for intake camshaft).

NG: REPLACE CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY (FOR INTAKE
CAMSHAFT)
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Component without harness connected:
{OCV for Intake Camshaft)

Valve moves

Y ALSD1TSECT

Fig. 34: Inspecting Camshaft Timing Oil Control Valve Assembly (For Intake Camshaft)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
OK: Go to next step

3. CHECK HARNESS AND CONNECTOR (OCV FOR INTAKE CAMSHAFT - ECM)
a. Disconnect the OCV (for intake camshaft) connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C24-1 (OC1+) - C19-100 (OC1+)| Always Below 1 ochms
C24-2 (OC1-)-C19-123 (OC1-)| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C24-1 (OC1+) or C19-100 (OC1+) - Body ground| Always | 10 kohms or higher
(C24-2 (OC1-) or C19-123 (OC1-) - Body ground | Always | 10 kohms or higher

d. Reconnect the OCV (for intake camshaft) connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Fronlt view of wire hamess connector:
{to OCV for Intake Camshatt)

Front view of wire harness connector:
(to ECM)

I
—— ——

—

~0C1-

AVEIRIT44

Fig. 35: Identifving Oil Control Valve (For Intake Camshaft) And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPLACE ECM

DTC P0011 CAMSHAFT POSITION "A" - TIMING OVER - ADVANCED OR SYSTEM
PERFORMANCE (BANK 1); DTC P0012 CAMSHAFT POSITION "A" - TIMING OVER-RETARDED
(BANK 1)

DESCRIPTION

Refer to DTC P0010

DTC DETECTION CONDITION AND TROUBLE AREA

]?N:I;C DTC Detection Condition Trouble Area
Valve timing is not adjusted in valve timing advance ¢ Valve timing

POO11 |range ¢ Camshaft Timing O1l Control
(1 trip detection logic) Valve (OCV)

o OCV filter

P00L2 Valve timing is not adjusted in valve timing retard range o Camshaft timing gear assembly

(2 trip detection logic) o ECM
MONITOR DESCRIPTION
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The ECM optimizes the intake valve timing using the VVT (Variable Valve Timing) system to control the
intake camshaft. The VVT system includes the ECM, the Camshaft Timing Oil Control Valve (OCV) and the
VVT controller (camshaft timing gear assembly). The ECM sends a target duty-cycle control signal to the OCV.
This control signal regulates the oil pressure supplied to the VVT controller. The VVT controller can advance
or retard the intake camshaft.

If the difference between the target and actual intake valve timings is large, and changes in the actual intake
valve timing are small, the ECM interprets this as the VVT controller stuck malfunction and sets a DTC.

Example:
A DTC is set when the following conditions 1, 2 and 3 are met:

a. The difference between the target and actual intake valve timing is more than 5°CA (Crankshaft Angle)
and the condition continues for more than 4.5 seconds.

b. It takes 5 seconds or more to change the valve timing by 5°CA.
c. After above conditions 1 and 2 are met, the OCV is forcibly activated during 10 seconds.

The monitor will run if all of the following conditions are met:
DTC P0011 (Advanced Cam Timing) is subject to 1 trip detection logic.
DTC P0012 (Retarded Cam Timing) is subject to 2 trip detection logic.

These DTCs indicate that the VVT controller cannot operate properly due to OCV malfunctions or the presence
of foreign objects in the OCV.

o The engine is warm (the engine coolant temperature is 75°C [167°F] or more).
o The vehicle has been driven at more than 64 km/h (40 mph) for 3 minutes.
o The engine has idled for 3 minutes.

MONITOR STRATEGY

MONITOR STRATEGY

e

Required Sensors/Components (Main) VVT OCV and VVT controller
Crankshaft position sensor

Required Sensors/Components (Related) Camshaft position sensor
Engine coolant temperature sensor

Frequency of Operation Once per driving cycle

Duration Within 10 seconds

MIL Operation Advanced camshaft _tin_ling: Imi_n_ediate
Retarded camshaft timing: 2 driving cycles

Sequence of Operation None

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 104/660



29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD

2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not
present

P0102 - PO103 (Mass airflow meter)

PO115 - PO118 (Engine coolant temperature sensor)
P0125 (Insufficient engine coolant temperature for closed
loop)

P0335 (Crankshaft position sensor)

P0340 (Camshaft position sensor)

P0351 - PO356 (Igniter)

Battery voltage

11V or more

Engine RPM

500 to 4000 rpm

Engine coolant temperature

75 to 100°C (167 to 212°F)

TYPICAL MALFUNCTION THRESHOLDS

Advanced camshaft timing:

TYPICAL MALFUNCTION THRESHOLDS

All of following conditions are met

Deviation of actual valve timing and target valve timing |More than 5°CA (crankshaft angle)

Valve timing

No change at advanced (retarded) valve timing

Retarded camshaft timing:

TYPICAL MALFUNCTION THRESHOLDS

All of following conditions are met

Deviation of actual valve timing and target valve timing More than 5°CA (crankshaft angle)

Valve timing

No change at retarded valve timing

If the difference between the target and actual camshaft timings is greater 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 DTC P0010 .

INSPECTION PROCEDURE

NOTE: DTC P0011 or P0012 may be set when foreign objects in the engine oil are
caught in some parts of the system. The DTC will remain set even if the system
returns to normal after a short time. Foreign objects are filtered out by the oil

filter.

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

105/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams
2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD
HINT:

Read freeze frame data using a Techstream. The ECM records vehicle and driving condition information as
freeze frame data the moment a DTC is stored. When troubleshooting, freeze frame data can help determine if
the vehicle was moving or stationary, 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.

. CHECK ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0011 OR P0012)

a.

Connect a Techstream to the DI.C3.

b. Turn the ignition switch to ON.
c. Turn the tester ON.

d.
g

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
POO11 or POO12 A

P0011 or PO012 and other DTCs B

HINT:

If any DTCs other than POO11 or PO012 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. PERFORM ACTIVE TEST USING TECHSTREAM (OPERATE OCV FOR INTAKE
CAMSHAFT)

a.

b
c.
d
e

Connect a Techstream to the DLC3.
Start the engine.
Turn the tester ON.

. Turn the air conditioning switch to ON.

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the VVT
System (Bank 1).

Check the engine speed while operating the OCV (for intake camshaft) using the tester.
Result

TESTER OPERATION AND SPECIFIED CONDITION
Tester Operation Specified Condition
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OCV OFF Normal engine speed
OCV ON Engine idles roughly or stalls (soon after OCV switched from OFF to ON)

HINT:
If the result is not acceptable, cool the engine and perform the Active Test again.

Start the engine when the engine coolant temperature is 30°C or less.
Turn the tester ON.
Turn the air conditioning switch to ON.

.._.:‘!‘]‘Q

J. Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the VVT
System (Bank 1).

k. Check the engine speed while operating the OCV (for intake camshaft) using the tester with the
engine coolant temperature is 50°C or less.

Result

TESTER OPERATION AND SPECIFIED CONDITION
Tester Operation Specified Condition
OCV OFF Normal engine speed
OCV ON Engine idles roughly or stalls (soon after OCV switched from OFF to ON)

NG: Gotostep 4
OK: Go to next step

3. CHECK WHETHER DTC OUTPUT RECURS (DTC P0011 OR P0012)
a. Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR ).

Start the engine and warm it up.

Switch the ECM from normal mode to check mode using the tester (See CHECK MODE
PROCEDURE ).

Drive the vehicle for more than 10 minutes.
h. Read DTCs.

O 0 O

s

Result
RESULT REFERENCE
Result Proceed to
No output A
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P0011 or PO0O12 B

B: Go to step 7

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

4. INSPECT CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY (FOR INTAKE
CAMSHAFT)

a. Remove the OCV (for intake camshaft) (See REMOVAL ).
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection| Condition [Specified Condition
1-2 20°C (68°F)] 6.9 to 7.9 ohms

Component without harness connected:
(OCV for Intake Camshaft)

Y A15817HEDT

Fig. 36: Identifying Camshaft Timing Oil Control Valve Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

c. Apply the positive battery voltage to terminal 1 and negative battery voltage to terminal 2. Check
the valve operation.

OK:
Valve moves quickly.
d. Reinstall the OCV (for intake camshaft) (See INSTALLATION ).

NG: REPLACE CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY (FOR INTAKE
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CAMSHAFT)

Compoenent without harness connected:
(OCV for Intake Camshaft)

Valve moves
—
ko Q{ ‘Q"
.ﬂ/
np ‘ f‘_;-i
t C’I
Y Ao rSgEct

Fig. 37: Inspecting Camshaft Timing Oil Control Valve Assembly (For Intake Camshaft)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

n

INSPECT CAMSHAFT TIMING GEAR ASSEMBLY (FOR INTAKE CAMSHAFT)
a. Inspect the camshaft timing gear assembly (for intake camshaft) (See INSPECTION ).

NG: REPLACE CAMSHAFT TIMING GEAR ASSEMBLY (FOR INTAKE CAMSHAFT)
OK: Go to next step

6. INSPECT OIL CONTROL VALVE FILTER
a. Remove the OCV filter (See DISASSEMBLY ).
b. Check that the filter is not clogged.

OK:
Filter is not clogged.

¢. Reinstall the OCV filter (See REASSEMBLY ).

NG: CLEAN OIL CONTROL VALVE FILTER
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T At1scas3

Fig. 38: Removing Qil Control Valve Filter
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step
7. ADJUST VALVE TIMING
HINT:
There are no marks on the cylinder head to match-up for the purpose of checking valve timing. Valve
timing can only be inspected by lining up the colored plates on the timing chain with the marks on the

pulleys. It may be necessary to remove and re-install the chain to match up the alignment marks (See
REASSEMBLY ).
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Reference: Camshafts Layout

T AVSBLASENZ

Fig. 39: Identifving Valve Timin
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

8. CHECK WHETHER DTC OUTPUT RECURS (DTC P0011 OR P0012)
a. Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR).

Start the engine and warm it up.

Switch the ECM from normal mode to check mode using the tester.

Drive the vehicle for more than 10 minutes.

Read DTCs.

B o 0 0 O

Result
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RESULT REFERENCE
Result Proceed to
No output A
P0O011 or POO12 B

HINT:
DTC P0O11 or PO012 is output when foreign objects in engine oil are caught in some part of the
system. These codes will stay output for a short time even after the system returns to normal. These
foreign objects are then captured by the oil filter, thus eliminating the source of the problem.
B : REPLACE ECM
A : END
DTC P0013 CAMSHAFT POSITION "B" ACTUATOR CIRCUIT / OPEN (BANK 1)

DESCRIPTION

The VVT (variable valve timing) system adjusts the exhaust valve timing to improve driveability. The engine
oil pressure turns the VVT controller to adjust the valve timing.

The Camshaft Timing Oil Control Valve (OCV) 1s a solenoid valve and switches the engine oil line. The valve

moves when the ECM applies 12 V to the solenoid. The ECM changes the energizing time to the solenoid
(duty-cycle) in accordance with the camshaft position, crankshaft position, throttle position, etc.
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VVT System:

Camshaft Position Sensor

Actual Valve Timing

rd
~

Crankshaft Position Sensor

i ) Mass Air Flow Meter
— 1 | Target Valve Timing —

| o

Throttle Position Sensor

]

Duty-cycle r Correction ~_|
i ~~__| Engine Coolant Temperature Sensor
ECM
\ // Vehicle Speed Sensor

'
i [ Camshaft Timing Oil Control Valve (OCV)
Engine Oil Ptessure\

VVT Controller (Camshaft Timing Gear Assembly)

Intake Camshaft

¥ ATRBSTEDS

Fie. 40: Variable Valve Timing System Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

e Open or short in OCV (for
exhaust camshaft) circuit

e OCV (for exhaust camshaft)
¢ ECM

Open or short in Camshaft Timing Oil Control Valve
P0013 |(OCV) (for exhaust camshaft) circuit
(1 trip detection logic)

MONITOR DESCRIPTION

This DTC 1s designed to detect opens or shorts in the Camshaft Timing Oil Control Valve (OCV) (for exhaust
camshaft) circuit. If the OCV's duty-cycle is excessively high or low while the engine is running, the ECM will
illuminate the MIL and set the DTC.

MONITOR STRATEGY

MONITOR STRATEGY
I
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Related DTCs

P0013 Exhaust VVT OCV range check

Required Sensors/Components (Main)

Exhaust VVT OCV

Required Sensors/Components (Related)

Frequency of Operation Continuous
Duration 1 second
MIL Operation Immediate
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present None
All of following conditions met -
Starter OFF
Ignition switch ON

Time after ignition switch OFF to ON

0.5 seconds or more

One of following conditions met

A. All of following conditions met

Battery voltage 11t0 13V
CPU commanded duty Less than 70 %
Current cut status Not cut

B. All of following conditions met

Battery voltage

13V or more

Target duty ratio

Less than 80 %

Current cut status

Not cut

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

[Exhaust VVT OCV condition

INo operation record

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

[Exhaust VVT OCV condition

Operation record

WIRING DIAGRAM
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2

C27 Camshaft Timing Oil Control Valve
(for Exhaust Camshaft)

Y

AMMTIEDD

Fig. 41: Camshaft Timing Oil Control Valve - Wiring Diagram

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

INSPECTION PROCEDURE

HINT:

o If DTC P0013 is displayed, check the VVT system (for exhaust camshaft) circuit.

o Read freeze frame data using a Techstream. Freeze frame data records the engine conditions when

malfunctions are detected. When troubleshooting, freeze frame data can help determine if the vehicle was
moving or stationary, 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 WHETHER DTC OUTPUT RECURS (DTC P0013)
Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.
Clear DTCs (See DIC CHECK / CLEAR ).
Start the engine and warm it up.

a.

s

oo 20

ga

=

B : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT

Allow the engine to idle 1 minute or more.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

. Read DTCs.
Result
RESULT REFERENCE
Result [Proceed to
P0O013 A
No output B

PROBLEMS )

A: Go to next step
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2. INSPECT CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY (FOR EXHAUST
CAMSHAFT)

a. Remove the OCV (for exhaust camshatt).
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection| Condition [Specified Condition
1-2 20°C (68°F)] 6.9 to 7.9 ohms

Compaonent without harness connected:
(OCV for Exhaust Camshaft)

Y AETEDD

Fig. 42: Identifving Camshaft Timing Oil Control Valve Connector Terminals (For Exhaust

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

c. Apply battery voltage to terminals of the OCV (for exhaust camshaft). Check the valve operation.
OK:
Valve moves quickly.

d. Reinstall the OCV (for exhaust camshaft).

NG: REPLACE CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY (FOR EXHAUST
CAMSHAFT)
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Component without harness connected:
(OCV for Exhaust Camshatft)

Valve moves

v ATSRITEYT

Fig. 43: Inspecting Camshaft Timing Oil Control Valve Assembly (For Exhaust Camshaft)
Courtesy of TOYOTA MOTOR SALES, US.A., INC.

OK: Go to next step

3. CHECK HARNESS AND CONNECTOR (OCV FOR EXHAUST CAMSHAFT - ECM)
a. Disconnect the OCV (for exhaust camshaft) connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C27-1 (OEl+) - C19-60 (OE1+)| Always Below 1 ohms
C27-2 (OEl-) - C19-61 (OEL-)| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C27-1 (OEl+) or C19-60 (OEl+) - Body ground| Always | 10 kohms or higher
C27-2 (OE1-) or C19-61 (OEl-) - Body ground | Always | 10 kohms or higher

d. Reconnect the OCV (for exhaust camshaft) connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harmess connector:
(to OCV for Exhaust Camshaft)

>

OE1+ OE1-

Front view of wire hamess connector:
(to ECM)

ARG

Fig. 44: Identifving Oil Control Valve (For Exhaust Camshaft) And ECM Connector Terminals

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

OK : REPLACE ECM (See REMOVAL )

DTC P0014 CAMSHAFT POSITION "B'" - TIMING OVER - ADVANCED OR SYSTEM
PERFORMANCE (BANK 1); DTC P0015 CAMSHAFT POSITION "B" - TIMING OVER-RETARDED
(BANK 1)

DESCRIPTION

Refer to DTC P0013 .

DTC DETECTION CONDITION AND TROUBLE AREA
DTC

No DTC Detection Condition Trouble Area
Valve timing is not adjusted in exhaust valve| ® Valve timing
P0014 |timing advance range e Camshaft Timing Oil Control Valve (OCV)

(2 trip detection logic) (for exhaust camshaft)
e OCV filter

o Camshaft timing gear assembly (for exhaust
camshaft)

¢ ECM

Valve timing 1s not adjusted in exhaust valve
POO15 [timing retard range
(1 trip detection logic)

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

If the difference between the target and actual exhaust valve timings is large, and changes in the actual exhaust
valve timing are small, the ECM interprets this as the VVT controller stuck malfunction and sets a DTC.

Example:
A DTC is set when the following conditions 1, 2 and 3 are met:

a. The difference between the target and actual exhaust valve timing is more than 5°CA (Crankshaft Angle)
and the condition continues for more than 4.5 seconds.

b. It takes 5 seconds or more to change the valve timing by 5°CA.
c. After above conditions 1 and 2 are met, the OCV is forcibly activated during 10 seconds.

DTC P0014 (Advanced Cam Timing) is subject to 1 trip detection logic.
DTC P0015 (Retarded Cam Timing) is subject to 2 trip detection logic.

These DTCs indicate that the VVT controller cannot operate properly due to OCV malfunctions or the presence
of foreign objects in the OCV.

The monitor will run if all of the following conditions are met:

o The engine is warm (the engine coolant temperature is 75°C [167°F] or more).
o The vehicle has been driven at more than 64 km/h (40 mph) for 3 minutes.
o The engine has idled for 3 minutes.

MONITOR STRATEGY

MONITOR STRATEGY

Eo g o g

Required Sensors/Components (Main) VVT OCV and VVT controller
Crankshaft position sensor

Required Sensors/Components (Related) Camshaft position sensor
Engine coolant temperature sensor

Frequency of Operation Once per driving cycle

Duration Within 10 seconds

MIL Operation Advanced camshaft _tin_ling: Imi_n_ediate
Retarded camshaft timing: 2 driving cycles

Sequence of Operation None

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 119/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD

2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not
present

P0102 - PO103 (Mass airflow meter)

PO115 - PO118 (Engine coolant temperature sensor)
P0125 (Insufficient engine coolant temperature for closed
loop)

P0335 (Crankshaft position sensor)

P0340 (Camshaft position sensor)

P0351 - PO356 (Igniter)

Battery voltage

11V or more

Engine RPM

500 to 4000 rpm

Engine coolant temperature

75 to 100°C (167 to 212°F)

TYPICAL MALFUNCTION THRESHOLDS

Advanced camshaft timing:

TYPICAL MALFUNCTION THRESHOLDS

All of following conditions are met

Valve timing

No change

Valve timing

Advance position

Retarded camshaft timing:

TYPICAL MALFUNCTION THRESHOLDS

All of following conditions are met

Valve timing

No change

Valve timing

Retarded position

WIRING DIAGRAM
Refer to DTC P0013 .
INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine conditions when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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 ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0014 OR P0015)
a. Connect a Techstream to the DLC3.
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b. Turn the ignition switch to ON.
¢. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
e. Read DTCs.

Result

RESULT REFERENCE

Result Proceed to
P0014 or POO15 A

P0014 or POO15 and other DTCs B

HINT:
If any DTCs other than PO014 or PO015 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. PERFORM ACTIVE TEST USING TECHSTREAM (OPERATE OCV)
Connect a Techstream to the DLC3.

Start the engine.

Turn the tester ON.

Turn the air conditioning switch to ON.

o 6 O w

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the VVT
Exhaust Linear (Bank 1).

f. Check the engine speed while operating the OCV (for exhaust camshaft) using the tester.
Result

TESTER OPERATION AND SPECIFIED CONDITION
Tester Operation Specified Condition
OCV OFF Normal engine speed
OCV ON Engine 1dles roughly or stalls (soon after OCV switched from OFF to ON)

HINT:
If the result is not acceptable, cool the engine and perform the Active Test again.

g. Start the engine when the engine coolant temperature is 30°C or less.
h. Turn the tester ON.
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Turn the air conditioning switch to ON.

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the VVT
Exhaust Linear (Bank 1).

Check the engine speed while operating the OCV (for exhaust camshaft) using the tester with the
engine coolant temperature is 50°C or less.

Result

TESTER OPERATION AND SPECIFIED CONDITION
Tester Operation Specified Condition
OCV OFF Normal engine speed
OCV ON Engine 1dles roughly or stalls (soon after OCV switched from OFF to ON)

NG: Go to step 4

OK: Go to next step

3. CHECK WHETHER DTC OUTPUT RECURS (DTC P0014 OR P0015)

a.

I = S

~ B

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR).
Start the engine and warm it up.

Switch the ECM from normal mode to check mode using the tester (See CHECK MODE
PROCEDURE ).

Allow the engine to idle for 3 minutes or more.

Drive the vehicle for more than 10 minutes.

Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
No output A
P0014 or PO0O15 B

B: Gotostep 7

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

4. INSPECT CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY (FOR EXHAUST
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CAMSHAFT)

a. Remove the OCV (for exhaust camshaft) (See REMOVAL ).
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection| Condition

Specified Condition

1-2 20°C (68°F)

6.9 to 7.9 ohms

Component without harness connecled:

(OCV for Exhaust Camshaft)

Y

Fig. 45: Identifving Qil Control Valve (For Exhaust Camshaft) Connector Terminals

ANEETEEDT

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

c. Apply the positive battery voltage to terminal 1 and negative battery voltage to terminal 2. Check

the valve operation.
OK:

Valve moves quickly.

d. Reinstall the OCV (for exhaust camshaft) (See INSTALLATION ).

NG: REPLACE CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY (FOR EXHAUST

CAMSHAFT)

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-

system/




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

Component without harness connected:
(OCV for Exhaust Camshatft)

v ATSEIMEN

Fig. 46: Inspecting Camshaft Timing Oil Control Valve Assembly (For Exhaust Camshaft)
Courtesy of TOYOTA MOTOR SALES, US.A., INC.

OK: Go to next step

N

INSPECT CAMSHAFT TIMING GEAR ASSEMBLY (FOR EXHAUST CAMSHAFT)
a. Inspect the camshaft timing gear assembly (for exhaust camshaft) (See INSPECTION ).

NG: REPLACE CAMSHAFT TIMING GEAR ASSEMBLY (FOR EXHAUST CAMSHAFT)
OK: Go to next step

6. INSPECT OIL CONTROL VALVE FILTER
a. Remove the OCV filter (See DISASSEMBLY ).
b. Check that the filter is not clogged.

OK:
Filter is not clogged.

¢. Reinstall the OCV filter (See REASSEMBLY ).

NG: CLEAN OIL CONTROL VALVE FILTER
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T At1scas3

Fig. 47: Removing Qil Control Valve Filter
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step
7. ADJUST VALVE TIMING
HINT:
There are no marks on the cylinder head to match-up for the purpose of checking valve timing. Valve
timing can only be inspected by lining up the colored plates on the timing chain with the marks on the

pulleys. It may be necessary to remove and re-install the chain to match up the alignment marks (See
REASSEMBLY ).
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Reference: Camshafts Layout

T AVSBe4sEn2

Fig. 48: Identifving Valve Timin
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

8. CHECK WHETHER DTC OUTPUT RECURS (DTC P0014 OR P0015)
a. Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR).

Start the engine and warm it up.

Switch the ECM from normal mode to check mode using the tester (See CHECK MODE
PROCEDURE ).

Allow the engine to idle for 3 minutes or more.
Drive the vehicle for more than 10 minutes.

o A0 O

B 0
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1. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
No output A
P0014 or POO15 B

HINT:

DTC P0014 or POO15 is output when foreign objects in engine oil are caught in some part of the
system. These codes will stay output for a short time even after the system returns to normal. These
foreign objects are then captured by the oil filter, thus eliminating the source of the problem.

B : REPLACE ECM
A:END

DTC P0016 CRANKSHAFT POSITION - CAMSHAFT POSITION CORRELATION (BANK 1
SENSOR A);: DTC P0017 CRANKSHAFT POSITION - CAMSHAFT POSITION CORRELATION
(BANK 1 SENSOR B)

DESCRIPTION

The ECM optimizes the valve timing by using the VVT (Variable Valve Timing) system to control the intake
and exhaust camshaft. The VVT system includes the ECM, the Camshaft Timing Oil Control Valve (OCV) and
the VVT controller (camshaft timing gear assembly). The ECM sends a target duty-cycle control signal to the
OCV.

This control signal regulates the oil pressure supplied to the VVT controller. The VVT controller can advance
or retard the intake and exhaust camshaft.

DTC DETECTION CONDITION AND TROUBLE AREA

DTIC
No.

Detection Condition Trouble Area

Mechanical system (Timing chain
has jumped tooth or chain stretched)
Camshaft Timing Oil Control Valve
(OCV) (for intake camshaft)

Deviation in crankshaft position sensor signal and camshaft
P0016 [position sensor (for intake camshaft) signal (2 trip detection

logic) Camshaft timing gear assembly (for
intake camshaft) ECM
Mechanical system (Timing chain
P0017 - N _ has jumped _toa:‘)th 01‘_chain stretched)
Deviation in crankshaft position sensor signal and camshaft (Camshaft Timing Oil Control Valve
position sensor (for exhaust camshaft) signal (2 trip (OCV) (for exhaust camshaft)
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detection logic) Camshaft timing gear assembly (for
exhaust camshaft) ECM

MONITOR DESCRIPTION

To monitor the correlation of the intake camshaft position and crankshaft position, the ECM checks the VVT
learning value while the engine is idling. The VVT learning value is calibrated based on the camshaft position
and crankshaft position. The intake valve timing is set to the most retarded angle while the engine is idling. If

the VVT learning value is out of specified range in consecutive driving cycles. the ECM illuminates the MIL
and sets the DTC P0016.

To monitor the correlation of the exhaust camshaft position and crankshaft position, the ECM checks the VVT
learning value while the engine is idling. The VVT learning value is calibrated based on the camshaft position
and crankshaft position. The exhaust valve timing is set to the most advanced angle while the engine is idling. If

the VVT learning value is out of specified range in consecutive driving cycles, the ECM illuminates the MIL
and sets the DTC P0017.

This DTC indicates that the intake camshaft has been installed toward the crankshaft at an incorrect angle,
caused by factors such as the timing chain having jumped a tooth.

This monitor begins to run after the engine has idled for 5 minutes.

MONITOR STRATEGY

MONITOR STRATEGY
P0016: Camshaft Timing Misalignment at idling (for intake
camshaft

Related DICs P0017: C)amshaft Timing Misalignment at idling (for exhaust
camshaft)

Required Sensors/Components (Main) [VVT controller (camshaft timing gear assembly)

Required Sensors/Components Camshaft position sensor

(Related) Crankshaft position sensor

Frequency of Operation Once per driving cycle

Duration Less than 1 minute

MIL Operation 2 driving cycles

Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

P0011 (VVT system 1 - advance)
P0012 (VVT system 1 - retard)
Monitor runs whenever following DTCs not present P0014 (Ex VVT system - advance)
P0015 (Ex VVT system - retard)
P0O115-P0O118 (ECT sensor)
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[Engine RPM 500 to 1000 rpm

TYPICAL MALFUNCTION THRESHOLDS

P0016 (Intake side)

TYPICAL MALFUNCTION THRESHOLDS

One of following conditions met

VVT learning value at maximum retarded valve timing

Less than 22°CA (crankshaft angle)

VVT learning value at maximum retarded valve timing

More than 47°CA (crankshaft angle)

P0017 (Exhaust side)

TYPICAL MALFUNCTION THRESHOLDS

One of following conditions met

VVT learning value at maximum retarded valve timing

Less than 82.5°CA (crankshaft angle)

VVT learning value at maximum retarded valve timing

More than 104.4°CA (crankshaft angle)

INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine conditions when malfunctions

are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or

stationary, 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 ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0016 AND P0017)
Connect a Techstream to the DLC3.

a.
. Turn the ignition switch to ON.

b
¢. Turn the tester ON.
d.
e

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
P0O016 or POO17 A
P0016 or PO017 and other DTCs B

HINT:

Tf anv MTCe nther than PONTA or PONT7 are ontnnt tronhleshnnt thoge MT (< first
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B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. PERFORM ACTIVE TEST USING TECHSTREAM (OPERATE OCYV)
Connect a Techstream to the DLC3.

Start the engine.

Turn the tester ON.

Warm up the engine.

o o

[T =T o'

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the VVT
System (Bank 1).

f. Select the following monitor items: VVT Change Angle (Bank 1) and VVT OCV Duty (Bank 1).

Check that the VVT Change Angle (Bank 1) varies when operating the OCV (for intake camshaft)
using the tester.

e]

OK:
The VVT Change Angle (Bank 1) value and engine speed vary.

h. Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the VVT
Exhaust Linear (Bank 1).

1. Select the following monitor items: VVT Ex Change Angle (Bank 1) and VVT Ex OCV Duty
(Bank 1).

j. Check that the VVT Ex Change Angle (Bank 1) value varies when operating the OCV (for exhaust
camshaft) using the tester.

OK:
The VVT Ex Change Angle (Bank 1) value and engine speed vary.
HINT:

If the VVT system can be operated through the ACTIVE TEST. it can be assumed that the VVT
system is operating normally.

NG: Go to step 4
OK: Go to next step

3. ADJUST VALVE TIMING
HINT:

There are no marks on the cylinder head to match-up for the purpose of checking valve timing. Valve
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timing can only be inspected by lining up the colored plates on the timing chain with the marks on the
pulleys. It may be necessary to remove and re-install the chain to match up the alignment marks (See
REASSEMBLY ).

NEXT: Go to step 7

Reference: Camshafts Layout

at No.1 Cylinder T. D. C.
.

AVIRLASEDZ

Fig. 49: Identifving Valve Timing
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

4. INSPECT CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY (FOR INTAKE OR
EXHAUST CAMSHAFT)

HINT:

Inspect the specified OCV (OCV for intake camshaft or OCV for exhaust camshaft) in accordance with
the inspection result of step 2.
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a. Remove the OCV (for intake camshaft) or OCV (for exhaust camshaft) (See REMOVAL ).
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection| Condition [Specified Condition
1-2 20°C (68°F)] 6.9 to 7.9 ohms

Component without harness connected:
(OCV for Intake or Exhaust Camshaft)

¥ At5¥178E03

Fig. 50: Identifying Camshaft Timing Oil Control Valve Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

c. Apply battery voltage to terminals of the OCV (for intake camshaft) or OCV (for exhaust
camshaft). Check the valve operation.

OK:
Valve moves quickly.
d. Reinstall the OCV (for intake camshaft) or OCV (for exhaust camshaft) (See INSTALLATION ).

NG: REPLACE CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY (INTAKE OR
EXHAUST)
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Component without harness connected:
(OCV for Intake Camshaft or OCV for
Exhaust Camshaft)

™~ -
#

’

4

— [ B = |

o NS

Valve moves
Y AVSSAUBEDT

Fig. 51: Inspecting Camshaft Timing Oil Control Valve Assembly (For Intake Or Exhaust

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

OK: Go to next step

5. INSPECT OIL CONTROL VALVE FILTER
a. Remove the OCV filter (See DISASSEMBLY ).
b. Check that the filter is not clogged.

OK:
Filter is not clogged.

c. Reinstall the OCV filter (See REASSEMBLY ).

NG: CLEAN OIL CONTROL VALVE FILTER
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T At1scas3

Fig. 52: Removing Qil Control Valve Filter
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step
6. REPLACE CAMSHAFT TIMING GEAR ASSEMBLY
HINT:

Replace the specified camshaft timing gear (camshaft timing gear for intake camshaft or exhaust
camshaft) in accordance with the inspection result of step 2.

a. Replace the camshaft timing gear assembly (camshaft timing gear for intake camshaft or exhaust
camshaft) (See REMOVAL ).

7. CONFIRM WHETHER MALFUNCTION HAS BEEN SUCCESSFULLY REPAIRED

a. In order to erase the ECM's learned values for valve timing, disconnect the cable from the negative
(-) battery terminal for 1 minute.

Reconnect the cable to the negative (-) battery terminal.
Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR ).

Start the engine and warm it up.

h. Switch the ECM from normal mode to check mode using the tester (See CHECK MODE
PROCEDURE ).

Allow the engine to idle for 5 minutes or more.
Drive the vehicle with a city drive pattern for more than 10 minutes.

OO0 O

I

o

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
Read DTCs.

—_

Result

RESULT REFERENCE
| Result |P1'0ceed t0|
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No output A
P0016 or POO17 B

B : REPLACE ECM (See REMOVAL )
A:END

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

DESCRIPTION
Refer to DTC P2195 .
HINT:

o When either of these DTCs is set, the ECM enters fail-safe mode. The ECM turns off the Air Fuel Ratio
(A/F) sensor heater in fail-safe mode. Fail-safe mode continues until the ignition switch is turned to OFF.

o Although the DTC titles say the oxygen sensor, these DTCs relate to the A/F sensor.

e Sensor | refers to the sensor mounted in front of the Three-Way Catalytic Converter (TWC) and located
near the engine assembly.

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

Reference (System Diagram of Sensor 1):

Air Fuel Ratio Sensor

EFi TERERESSS SIS
EFI Heater
From +3| » |HA1A HA1A
Battery
o I
— Duty
Control
A1A
MREL
r J

Ground _L
A0 0

Fig. 53: Air Fuel Ratio Sensor Svstem Diagram (Bank 1 Sensor 1)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DIC DETECTION CONDITION AND TROUBLE AREA
I | I
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DTC DTC Detection Condition Trouble Area

e Open in A/F sensor heater
circuit
Air Fuel Ratio (A/F) sensor heater current less than 0.8 A (1 o AJ/F sensor heater (sensor

o031 trip detection logic) 1)

o ECM power source circuit
« ECM

e Short in A/F sensor heater
circuit

Air Fuel Ratio (A/F) sensor heater current fail (1 trip detection o A/F sensor heater (sensor

9
POD32 logic) 1)

o ECM power source circuit
¢ ECM

HINT:

o Sensor 1 refers to the sensor closest to the engine assembly.
o Sensor 2 refers to the sensor farthest away from the engine assembly.

MONITOR DESCRIPTION

The ECM uses information from the Air Fuel Ratio (A/F) sensor to regulate the air fuel ratio and keep it close
to the stoichiometric level. This maximizes the ability of the Three-Way Catalytic Converter (TWC) to purify
the exhaust gases.

The A/F sensor detects oxygen levels in the exhaust gas and transmits the information to the ECM. The inner
surface of the sensor element is exposed to the outside air. The outer surface of the sensor element is exposed to
the exhaust gas. The sensor element is made of platinum coated zirconia and includes an integrated heating
element.

The zirconia element generates a small voltage when there is a large difference in the oxygen concentrations
between the exhaust gas and outside air. The platinum coating amplifies this voltage generation.

The A/F sensor is more efficient when heated. When the exhaust gas temperature is low, the sensor cannot
generate useful voltage signals without supplementary heating. The ECM regulates the supplementary heating
using a duty-cycle approach to adjust the average current in the sensor heater element. If the heater current is
outside the normal range, the signal transmitted by the A/F sensor becomes inaccurate, as a result, the ECM is
unable to regulate air-fuel ratio properly.

When the current in the A/F sensor heater is outside the normal operating range, the ECM interprets this as a
malfunction in the sensor heater and sets a DTC.

MONITOR STRATEGY
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MONITOR STRATEGY
P0031: Air Fuel Ratio (A/F) sensor heater open/short (Low
Related DTCs electrical current)
P0032: A/F sensor heater open/short (High electrical current)
ﬁzg‘i:‘l}ed Sensors/Components T —
Required Sensors/Components )
(Related)
Frequency of Operation Continuous
Duration 10 seconds
MIL Operation Immediate
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

All:

TYPICAL ENABLING CONDITIONS

IMonitor runs whenever following DTCs not present None

P0031:

TYPICAL ENABLING CONDITIONS

Battery voltage 10.5 V or more
AJF sensor heater duty-cycle ratio 50% or more

Time after engine start 10 seconds or more
P0032:

TYPICAL ENABLING CONDITIONS

Battery voltage Less than 20 V

Engine Running

TYPICAL MALFUNCTION THRESHOLDS

P0031:

TYPICAL MALFUNCTION THRESHOLDS

[A/F sensor heater current ILess than 0.8 A

P0032:

TYPICAL MALFUNCTION THRESHOLDS

|Hybrid IC high current limiter port |Fail
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COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
IA-"F sensor heater resistance 1.8 to 3.4 ohms at 20°C (68°F)

WIRING DIAGRAM
Refer to DTC P2195 .

INSPECTION PROCEDURE
HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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. INSPECT AIR FUEL RATIO SENSOR (HEATER RESISTANCE)
a. Disconnect the air fuel ratio sensor connector.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection | Condition |Specified Condition
1 (HA1A) -2 (+B) [20°C (68°F)| 1.8 to 3.4 ohms

1 (HA1A) -4 (A1A-)| Always | 10 kohms or higher

¢. Reconnect the air fuel ratio sensor connector.

NG: REPLACE AIR FUEL RATIO SENSOR (See REMOVAL )
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Component without harness connected:
(Air Fuel Ratio Sensor)

+B

AlA-

ATTOGEGEDY

Fig. 54: Identifving Air Fuel Ratio Sensor Connector Terminals

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

OK: Go to next step

2. CHECK TERMINAL VOLTAGE (POWER SOURCE)
a. Disconnect the air fuel ratio sensor connector.
b. Turn the ignition switch to ON.
¢. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION
Tester Connection Switch Condition [Specified Condition
C21-2 (+B) - Body ground|Ignition switch ON 11to 14V

d. Reconnect the air fuel ratio sensor connector.

NG: Gotostep 5
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Front view of wire harness connector;
(to Air Fuel Ratio Sensor)

ATTORAEN

Fig. 55: Identifving Air Fuel Ratio Sensor Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

3. CHECK HARNESS AND CONNECTOR (AIR FUEL RATIO SENSOR - ECM)
a. Disconnect the air fuel ratio sensor connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C21-1 (HAIA)-C19-109 (HA1A)| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C21-1 (HA1A) or C19-109 (HA1A) - Body ground| Always | 10 kohms or higher

d. Reconnect the air fuel ratio sensor connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 140/660




29.07.2021

SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD

2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

Front view of wire harness connector:
(to Air Fuel Ratio Sensor)

HA1A

Front view of wire harness connector:

(to ECM)

|

I

ATSEEEN

Fig. 56: Identifving Air Fuel Ratio Sensor And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

4., CHECK WHETHER DTC OUTPUT RECURS (DTC P0031 OR P0032)
a. Connect a Techstream to the DLC3.

®W -0 a0 T

h. Read DTCs.

Result

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DIC CHECK / CLEAR ).
Start the engine.

Allow the engine to idle for | minute or more.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

RESULT REFERENCE

Result

Proceed to
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No output A
P0031 or P0032 B

B : REPLACE ECM (See REMOVAL )

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

5. CHECK HARNESS AND CONNECTOR (AIR FUEL RATIO SENSOR - INTEGRATION
RELAY)

a. Disconnect the air fuel ratio sensor connector.
b. Remove the integration relay (EFI relay) from the engine room relay block (See REMOVAL ).
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection|Condition|Specified Condition
C21-2 (+B) - 1A-4| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C21-2 (+B) or 1A-4-Body ground| Always | 10 kohms or higher

d. Reconnect the air fuel ratio sensor connector.
e. Reinstall the integration relay.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire hamess connector:
(to Air Fuel Ratio Sensor)

Front view of wire harmess connector:
(to Integration Relay)

T 0 0V0]
:ﬁ;D im S
=[00000S

']PE]DD d joo
O o=

Engine Room Relay Block

AITOSSIEDY

Fig. 57: Identifving Air Fuel Ratio Sensor And Integration Relay Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPAIR OR REPLACE ECM POWER SOURCE CIRCUIT (See ECM POWER SOURCE
CIRCUIT )

DTC P0037 OXYGEN SENSOR HEATER CONTROL CIRCUIT LOW (BANK 1 SENSOR 2); DTC
P0038 OXYGEN SENSOR HEATER CONTROL CIRCUIT HIGH (BANK 1 SENSOR 2); DTC P0141
OXYGEN SENSOR HEATER CIRCUIT MALFUNCTION (BANK 1 SENSOR 2)

DESCRIPTION

Refer to DTC P0136 .

HINT:
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o Sensor 2 refers to the sensor mounted behind the Three-Way Catalytic Converter (TWC) and located far
from the engine assembly.

e When any of these DTCs are set, the ECM enters fail-safe mode. The ECM turns off the Heated Oxygen

(HO2) sensor heater in fail-safe mode. Fail-safe mode continues until the ignition switch is turned to

OFF.

e The ECM provides a pulse width modulated control circuit to adjust the current through the heater. The

HO?2 sensor heater circuit uses a relay on the +B side of the circuit.

Reference (System Diagram of Sensor 2):

Ground

Y

Fig. 58: Heated Oxvgen Sensor System Diagram (Bank 1 Sensor 2)

Heated Oxygen Sensor

ECM

|HT1B

EX1B

Ox1B

| MREL

A

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

DTC DETECTION CONDITION AND TROUBLE AREA

ATSSERIED

DTC
No.

DTC Detection Condition

Trouble Area

P0037

Heated Oxygen (HO2) sensor (sensor 2) heater current less
than 0.3 A (1 trip detection logic)

Open in HO2 sensor (sensor 2)
heater circuit

HO2 sensor (sensor 2) heater
ECM power source circuit
ECM

P0038

Heated Oxygen (HO2) sensor (sensor 2) heater current
more than 2 A (1 trip detection logic)

Short in HO2 sensor (sensor 2)
heater circuit

HO?2 sensor (sensor 2) heater
ECM power source circuit
ECM

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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) ) ) e HO2 sensor (sensor 2) heater
Cumulative heater resistance correction value exceeds the

POL41 acceptable threshold (2 trip detection logic) » ECM power source circuit
e ECM

HINT:

e Sensor 1 refers to the sensor closest to the engine assembly.
o Sensor 2 refers to the sensor farthest away from the engine assembly.

MONITOR DESCRIPTION

The sensing portion of the Heated Oxygen (HO2) sensor has a zirconia element which is used to detect the
oxygen concentration in the exhaust gas. If the zirconia element is at the appropriate temperature, and the
difference between the oxygen concentrations surrounding the inside and outside surfaces of the sensor is large,
the zirconia element generates voltage signals. In order to increase the oxygen concentration detecting capacity
of the zirconia element, the ECM supplements the heat from the exhaust with heat from a heating element
nside the sensor.

Heated oxygen sensor heater range check (P0037 and P0038):

The ECM monitors the current applied to the HO2 sensor heater to check the heater for malfunctions. If the
current 1s below the threshold value, the ECM will determine that there is an open circuit in the heater. If the
current is above the threshold value, the ECM will determine that there is a short circuit in the heater.

Example:

The ECM sets DTC P0038 when the current in the HO2 sensor heater is more than 2 A. Conversely, when the
heater current is less than 0.3 A, DTC P0037 is set.

Heated oxygen sensor heater performance (P0141):

After the accumulated heater ON time exceeds 100 seconds, the ECM calculates the heater resistance using the
battery voltage and the current applied to the heater. If the resistance is above the threshold value, the ECM will
determine that there is a malfunction in the HO2 sensor heater and set DTC P0141.

MONITOR STRATEGY

MONITOR STRATEGY

P0037: Heated oxygen sensor heater (sensor 2) open/short (Low
electrical current)

Related DTCs P0038: Heated oxygen sensor heater (sensor 2) open/short (High
electrical current)

P0141: Heated oxygen sensor heater performance (sensor 2)

Required sensors/Components

(Main) Heated oxygen sensor heater (sensor 2)
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Required sensors/Components
(Related)

Continuous: P0037, P0038
Once per driving cycle: PO141
0.5 seconds: P0037

Duration ‘Within 2.048 seconds: P0O038
10 seconds: P0141

Immediate: P0037, PO038
2 driving cycles: P0141
Sequence of operation None

Frequency of operation

MIL operation

TYPICAL ENABLING CONDITIONS
All:

TYPICAL ENABLING CONDITIONS
|M0nir0r runs whenever following DTCs are not present None

P0037:

TYPICAL ENABLING CONDITIONS
|Batte1‘y voltage 105t020V

P0038 (Case 1):

TYPICAL ENABLING CONDITIONS

Battery voltage 10.5 V or more
Engine Running
Starter OFF

P0038 (Case 2):

TYPICAL ENABLING CONDITIONS
|Ba’rtery voltage 105020V

P0141:

TYPICAL ENABLING CONDITIONS

One of the following conditions is met: Condition A or B

A. All of the following conditions are met: Condition 1, 2, 3,4 and 5
1. Battery voltage 10.5 V or more

2. Fuel cut OFF

3. Time after fuel cut ON to OFF 30 seconds or more
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4. Accumulated heater ON time 100 seconds or more
5. Learned heater OFF current operation Completed
B. Duration that rear heated oxygen sensor impedance is less than 15 kohms |2 seconds or more

TYPICAL MALFUNCTION THRESHOLDS

P0037:

TYPICAL MALFUNCTION THRESHOLDS

|Leamed heater OFF current ‘Less than 0.3 A
P0038:

TYPICAL MALFUNCTION THRESHOLDS

One of the following conditions is met: Condition A or B
A. Learned heater OFF current More than 2 A
B. Hybrid IC high current limiter port Fail

P0141 (Heater performance monitor check):

TYPICAL MALFUNCTION THRESHOLDS
|Accumula’red heater resistance [Varies with sensor element temperature (Example: More than 23 ohms) |

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

Heated Oxygen (HO2) sensor 0.4 to 1 A (when engine idles, HO2 sensor warmed up and battery
heater current voltage 11 to 14 V)
MONITOR RESULT

Refer to CHECKING MONITOR STATUS .

WIRING DIAGRAM

Refer to DTC P0136 .

INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or

stationary, 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. INSPECT HEATED OXYGEN SENSOR (HEATER RESISTANCE)
a. Disconnect the heated oxygen sensor connector.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection| Condition [Specified Condition
1 (HT1B) - 2 (+B) [20°C (68°F)] 11 to 16 ohms

1 (HTIB)-4(E2)| Always | 10 kohms or higher

c. Reconnect the heated oxygen sensor connector.

NG: REPLACE HEATED OXYGEN SENSOR (See REMOVAL )

Component without hamess connected:
(Heated Oxygen Sensor)

MVTOGIRZED

ing Heated Oxveen Sensor Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

2. CHECK TERMINAL VOLTAGE (POWER SOURCE)
a. Disconnect the heated oxygen sensor connector.
b. Turn the ignition switch to ON.
c. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION

Tester Connection Switch Condition [Specified Condition
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|F2 7-2 (+B) - Body groundllgnition switch ON‘ 11to 14V

d. Reconnect the heated oxygen sensor connector.

NG: Gotostep 5

Component without harness connected:
(Heated Oxygen Sensor)

ATTOERIED

/ing Heated Oxvgen Sensor Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

3. CHECK HARNESS AND CONNECTOR (HEATED OXYGEN SENSOR - ECM)
a. Disconnect the heated oxygen sensor connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
F27-1 (HT1B) - C19-47 (HT1B)| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
F27-1 (HT1B) or C19-47 (HT1B) - Body ground| Always [ 10 kohms or higher

d. Reconnect the heated oxygen sensor connector.
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e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

Front view of wire hamess connector;
(to Heated Oxygen Sensor)

HT1B

Front view of wire harness connector:
(to ECM)

ATTOETSLO

Fig. 61: Identifving Heated Oxyvgen Sensor And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

4, CHECK WHETHER DTC OUTPUT RECURS (DTC P0037, P0038 OR P0141)
a. Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR ).

Start the engine.

Allow the engine to idle for | minute or more.

@ -0 6 O

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
h. Read DTCs.
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Result
RESULT REFERENCE
Result Proceed to
No output A
P0037, PO038 or PO141 B

B : REPLACE ECM (See REMOVAL )

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

N

CHECK HARNESS AND CONNECTOR (HEATED OXYGEN SENSOR - INTEGRATION
RELAY)

a. Disconnect the heated oxygen sensor connector.

b. Remove the integration relay (EFI relay) from the engine room relay block (See REMOVAL ).

c. Measure the resistance according to the value(s) in the table below.
Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection|Condition|Specified Condition
F27-2 (+B) - 1A-4| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
F27-2 (+B) or 1A-4 - Body ground| Always [ 10 kohms or higher

d. Reconnect the heated oxygen sensor connector.
e. Reinstall the integration relay.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:

(to Heated oxygen Sensor)

Front view of wire harmess connector:

(to Integration Relay)

4
1\ /
A
D_bl%

PDDD U?EHDUUJ

| = =
8 —

Engine Room Relay Block

ATTOOSEED

Fig. 62: Identifving Heated Oxygen Sensor And Integration Relay Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPAIR OR REPLACE ECM POWER SOURCE CIRCUIT (See ECM POWER SOURCE
CIRCUIT )

DTC P0101 MASS AIR FLOW CIRCUIT RANGE / PERFORMANCE PROBLEM
DESCRIPTION

Refer to DTC P0102 .

DTC DETECTION CONDITION AND TROUBLE AREA

DTIC
No.

DTC Detection Condition Trouble Area

Condifions (a). (b). (¢). (d) and (e) continue for more than 10 seconds (2
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trip detection logic):
a. Engine running o Mass Air Flow
b. Engine coolant temperature 70°C (158°F) or higher (MAF) meter
potol| © Throttle Position (TP) sensor voltage 0.24t0 2V e Air induction

d. Average engine load value ratio less than 0.85, or more than 1.15 system
(varies with estimated engine load) Average engine load value ratio e PCV hose
= Average engine load based on mass air flow meter output / connections
Average engine load estimated from driving conditions

e. Average air-fuel ratio less than -20%, or more than 20%

MONITOR DESCRIPTION

The Mass Air Flow (MAF) meter is a sensor that measures the amount of air flowing through the throttle valve.
The ECM uses this information to determine the fuel injection time and to provide an appropriate air-fuel ratio.
Inside the MAF meter, there is a heated platinum wire which is exposed to the flow of intake air. By applying a
specific electrical current to the wire, the ECM heats it to a specific temperature. The flow of incoming air cools
both the wire and an internal thermistor, affecting their resistance. To maintain a constant current value, the
ECM varies the voltage applied to the MAF meter. The voltage level is proportional to the airflow through the
sensor, and the ECM uses it to calculate the intake air volume. The ECM monitors the average engine load
value ratio to check the MAF meter for malfunctions. The average engine load value ratio is obtained by
comparing the average engine load calculated from the MAF meter output to the average engine load estimated
from the driving conditions, such as the engine speed and the throttle opening angle. If the average engine load
value ratio is below the threshold value, the ECM determines that the intake air volume is low, and if the

average engine load value ratio is above the threshold value, the ECM determines that the intake air volume is
high.

If this is detected in 2 consecutive driving cycles, the MIL is illuminated and the DTC is set.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P0101: Mass airflow meter rationality
Required Sensors/Components (Main) Mass air flow meter

Crankshaft Position (CKP) sensor
Camshaft Position (CMP) sensor

Engine Coolant Temperature (ECT) sensor
Throttle Position (TP) sensor

Required Sensors/Components (Related)

Frequency of Operation Continuous
Duration 10 times

MIL Operation 2 driving cycles
Sequence of Operation None

TYPICAL ENABLING CONDITIONS
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TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present

PO115-P0118 (ECT sensor)

P0120 - P0223, P2135 (TP sensor)
P0125 (Insufficient ECT for closed loop)
P0335 (CKP sensor)

P0340 (CMP sensor)

Throttle position (TP sensor voltage) 024t02V
Time after engine starts 5 seconds
Battery voltage 10.5 V or more
Estimated Load 30to 70 %
Engine coolant temperature 70°C (158°F) or more
[AT sensor circuit OK

ECT sensor circuit OK

CKP sensor circuit OK

TP sensor circuit OK

EVAP system pressure sensor circuit OK

EVAP leak detection pump OK

EVAP system vent valve OK

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Both of following conditions 1 and 2
met

1. Averaged engine load value ratio Joad)

Less than 0.85, or more than 1.15 (varies with estimated engine

2. Averaged air-fuel ratio

Less than -20%, or more than 20%

WIRING DIAGRAM
Refer to DTC P0102 .
CONFIRMATION DRIVING PATTERN

HINT:

Performing this confirmation pattern will activate the mass air flow performance monitor.
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Approximately 100 km/h |

Y

Vehicle Speed

(62 mph)

Idling

Warming Up 20 seconds or more

ANMEREDT

Fig. 63: Vehicle Speed Graph

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

P 9 BT e

o I

Connect a Techstream to the DLCS3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR ).

Start the engine, and warm it up until the engine coolant temperature reaches 70°C (158°F) or higher.
Drive the vehicle at approximately 100 km/h (62 mph) for 20 seconds or more.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending: then check if

any DTCs (any pending DTCs) are set.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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.

l. CHECK ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0101)

a.

s

a oo

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
Read DTCs.

Result
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RESULT REFERENCE
Result Proceed to
P0101 A

P0101 and other DTCs B

HINT:
If any DTCs other than PO101 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. CHECK AIR INDUCTION SYSTEM
a. Check the air induction system for vacuum leak (See ON-VEHICLE INSPECTION ).

OK:
No leak from air induction system.
NG: REPAIR OR REPLACE AIR INDUCTION SYSTEM
OK: Go to next step
3. CHECKPCV HOSE CONNECTIONS
OK:
PCYV hose is connected correctly and is not damaged.
NG: REPAIR OR REPLACE PCV HOSE
OK : REPLACE MASS AIR FLOW METER (See REMOVAL )

DTC P0102 MASS OR VOLUME AIR FLOW CIRCUIT LOW INPUT: DTC P0103 MASS OR
VOLUME AIR FLOW CIRCUIT HIGH INPUT

DESCRIPTION

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

By applying a specific electrical current to the wire, the ECM heats it to a given temperature. The flow of
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incoming air cools both 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, and the ECM uses it to calculate the intake air volume.

The circuit is constructed so that the platinum hot wire and the temperature sensor create a bridge circuit, and
the power transistor is controlled so that the potentials of A and B remain equal to maintain the predetermined
temperature.

HINT:

When any of these DTCs are set, the ECM enters fail-safe mode. During fail-safe mode, the ignition timing is
calculated by the ECM, according to the engine RPM and throttle valve position. Fail-safe mode continues until
a pass condition is detected.

Temperature Sensor
(Thermistor)

Temperature Sensor (Thermistor)  Platinum Hot Wire (Heater)

A SOTE

Fig. 64: Mass Air Flow Meter Circuit Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC DETECTION CONDITION AND TROUBLE AREA

]1)\IT0C DTC Detection Condition Trouble Area
Open or short in MAF meter
Mass Air Flow (MAF) meter voltage less than 0.2 V for 3 * ci?cuit
P0102 [seconds )
(1 trip detection logic) o MAF meter
¢« ECM
Open or short in MAF meter
Mass Air Flow (MAF) meter voltage more than 4.9 V for * ctiuit
P0103 (3 seconds
(1 trip detection logic) o MAF meter
¢« ECM

HINT:

When any of these DTCs are set, check the air-flow rate by selecting the following menu items: Powertrain /
Engine and ECT / Data List / All Data /| MAF.

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 157/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

MASS AIR FLOW RATE SPECIFICATION
Mass Air Flow Rate (g/sec) Malfunction

Apprositiately 0.0 e Open in Mass Air Flow (MAF) meter power source circuit

e Open or short in VG circuit

271.0 or more ¢ Open mn EVG circuit

MONITOR DESCRIPTION

If there is a defect in the Mass Air Flow (MAF) meter or an open or short circuit, the voltage level deviates
from the normal operating range. The ECM interprets this deviation as a malfunction in the MAF meter circuit
and sets a DTC.

Example:

When the sensor output voltage remains less than 0.2 V, or more than 4.9 V, for more than 3 seconds, the ECM
sets a DTC.

If the malfunction is not repaired successfully, a DTC is set 3 seconds after the engine is next started.
MONITOR STRATEGY

MONITOR STRATEGY
Related DTCs

P0102: Mass Air Flow (MAF) meter range check (Low voltage)
P0103: MAF meter range check (High voltage)

Required Sensors/Components (Main) [MAF meter

Crankshaft position sensor
Throttle position sensor

Frequency of Operation Continuous
Duration 3 seconds
MIL Operation Innr_len_fliate: Engine R_PM less than 4000 rpm
2 driving cycles: Engine RPM 4000 rpm or more
Sequence of Operation None

Required Sensors/Components (Related)

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
|Monit0r runs whenever following DTCs not present None

TYPICAL MALFUNCTION THRESHOLDS
P0102:

TYPICAL MALFUNCTION THRESHOLDS
IMAF meter voltage |Less than 0.2 V
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P0103:

TYPICAL MALFUNCTION THRESHOLDS
IMAF meter voltage |M0re than 4.9V

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

|MAF meter voltage Between 0.4 Vand 2.2V
WIRING DIAGRAM
T
1.1 2 4
— O)-nbt o ot-GA)
EF! > s M8l
1A C19 AN
3 116 3
EF| 1
@MAIN A E2Gl4 @ E2G
Integration Relay (Engine T
Room Relay Block) C23
Mass Air Flow Meter
T |Battery 44
- A7 MREL
L L W
= ECM

ATTSHEDY

Fig. 65: Mass Air Flow Meter - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or

stationary, 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. READ VALUE USING TECHSTREAM (MASS AIR FLOW RATE)
a. Connect a Techstream to the DLC3.
b. Start the engine.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List / All Data / MAF.

a o
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e. Read the values displayed on the tester.

Result
RESULT REFERENCE
Result Proceed to
0.0 A
271.0 or more B
Between 1.0 and 270.0* £
HINT:
*: The value must change when the throttle valve is open or closed with the engine running.

B: Go to step 7

C : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

A: Go to next step

2. INSPECT MASS AIR FLOW METER (POWER SOURCE VOLTAGE)
a. Disconnect the mass air flow meter connector.
b. Turn the ignition switch to ON.
c. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION
Tester Connection Switch Condition [Specified Condition
(C23-3 (+B) - Body ground|Ignition switch ON' 11t0 14V

d. Reconnect the mass air flow meter connector.

NG: Gotostep 5
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Front view of wire harness connector:
(to Mass Air Flow Meter)

P AVEBTOSERD

Fig. 66: Identifving Mass Air Flow Meter Connector Terminals

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

OK: Go to next step

3. INSPECT MASS AIR FLOW METER
a. Inspect output voltage.
1. Disconnect the mass air flow meter connector.
Apply battery voltage across terminals +B and E2G.

Wt

Connect the positive (+) tester probe to terminal VG, and the negative (-) tester probe to
terminal E2G.

4. Measure the voltage according to the value(s) in the table below.
Standard voltage

VOLTAGE SPECIFICATION
Tester Connection Condition Specified Condition
5(VG) -4 (E2G) |Apply battery voltage across terminal +B and E2G 02t049V

5. Reconnect the mass air flow meter connector.

NG: REPLACE MASS AIR FLOW METER (See REMOVAL )
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Mass Air Flow Meter

VG E2G +B

Y ANZTTMEECE

.67: ifving Mass Air Flow Meter Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

4. CHECK HARNESS AND CONNECTOR (MASS AIR FLOW METER - ECM)
a. Disconnect the mass air flow meter connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C23-5(VG)-C19-118 (VG)
C23-4 (E2G) - C19-116 (E2G)

Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C23-5 (VG) or C19-118 (VG) - Body ground| Always | 10 kohms or higher

d. Reconnect the mass air flow meter connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Mass Air Flow Meter)

Front view of wire harness connector:

(to ECM)

"',_q H H _'.'—l
T TTTT1

| - 11
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| |
1 ./ & = m—-

E2G/ Vé

Ar2rssaliel

Fig. 68: Identifying Mass Air Flow Meter And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, US.A., INC.

OK : REPLACE ECM (See REMOVAL )

5. INSPECT FUSE (EFI2 FUSE)
a. Remove the EFI2 fuse from the engine room relay block.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection|Condition|Specified Condition
EFI2 fuse Always Below 1 ohms

c. Reinstall the EFI2 fuse.

NG: CHECK FOR SHORT IN ALL HARNESSES AND CONNECTORS CONNECTED TO
FUSE AND REPLACE FUSE
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Engine Room Relay Block:

AVTOE0SE0

Fig. 69: Identifving EFI2 Fuse
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

6. CHECK HARNESS AND CONNECTOR (MASS AIR FLOW METER - INTEGRATION
RELAY)

a. Disconnect the mass air flow meter connector.
b. Remove the integration relay (EFI relay) from the engine room relay block.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection|Condition|Specified Condition
(C23-3 (+B) - 1A-4| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
(C23-3 (+B) or 1A-4 - Body ground| Always | 10 kohms or higher

d. Reconnect the mass air flow meter connector.
e. Reinstall the integration relay.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Mass Air Flow Meter)

Front view of wire hamess connector:
(to Integration Relay)
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Engine Room Relay Block
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Fig. 70: Identifving Mass Air Flow Meter And Integration Relay Connector Terminals

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

OK : REPAIR OR REPLACE ECM POWER SOURCE CIRCUIT (See ECM POWER SOURCE
CIRCUIT )

7. CHECK HARNESS AND CONNECTOR (SENSOR GROUND)
a. Disconnect the mass air flow meter connector.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C23-4 (E2G) - Body ground| Always Below 1 ohms
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c¢. Reconnect the mass air flow meter connector.

NG: Go to step 8

Front view of wire harness connector:
(to Mass Air Flow Meter)

E2G

P AT4ATESEZ

Fig. 71: Identifving Mass Air Flow Meter Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPLACE MASS AIR FLOW METER (See REMOVAL )

8. CHECK HARNESS AND CONNECTOR (MASS AIR FLOW METER - ECM)
a. Disconnect the mass air flow meter connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C23-5(VG) - C19-118 (V@G)
C23-4 (E2G) - C19-116 (E2G)

Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C23-5 (VG) or C19-118 (VG) - Body ground| Always | 10 kohms or higher

d. Reconnect the mass air flow meter connector.
e. Reconnect the ECM connector.
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NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

Front view of wire harness connector:
(to Mass Air Flow Meter)

Front view of wire harness connector:;
(to ECM)

A127550081

Fig. 72: Identifving Mass Air Flow Meter And ECM Connector Terminals

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
OK : REPLACE ECM (See REMOVAL )
DTC P0111 INTAKE AIR TEMPERATURE SENSOR GRADIENT TOO HIGH

DESCRIPTION
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Fig. 73: Intake Air Temperature Sensor Resistance Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

The Intake Air Temperature (IAT) sensor, mounted on the Mass Air Flow (MAF) meter, monitors the IAT. The
IAT sensor has a built-in thermistor with a resistance that varies according to the temperature of the intake air.
When the TAT is low, the resistance of the thermistor increases. When the temperature is high, the resistance
drops. These variations in resistance are transmitted to the ECM as voltage changes (See Fig. 73).

The IAT sensor is powered by a 5 V supply from the THA terminal of the ECM, via resistor R.

Resistor R and the IAT sensor are connected in series. When the resistance value of the IAT sensor changes,
according to changes in the IAT, the voltage at terminal THA also varies. Based on this signal, the ECM
increases the fuel injection volume when the engine is cold to improve driveability.

DTC DETECTION CONDITION AND TROUBLE AREA

ILTOC DTC Detection Condition Trouble Area

When either of following conditions are met (2 trip detection logic):

¢ In duration between engine warmed up and next engine starts, change in Mass air flow

POI11 Intake Air Temperature (IAT) sensor output bellow threshold meter
e During engine warming up after cold engine starts, change in IAT sensor
output bellow threshold
MONITOR DESCRIPTION

After warmed engine stop
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The ECM monitors the intake air temperature variation in the period from when the engine was warmed up on
the previous trip until the next engine start. If the change in the intake air temperature sensor output is less than
the threshold, it is determined that a malfunction has occurred in the intake air temperature sensor. When this is
detected, the MIL is illuminated and the DTC is set.

After cold engine start

The monitor runs when the engine is started cold after 5 hours or more have elapsed since the engine stopped. If
the intake air temperature sensor output variation until the engine has warmed up completely is less than the
threshold, it is determined that a malfunction has occurred in the intake air temperature sensor. When this is
detected in 2 consecutive driving cycles, the MIL is illuminated and the DTC is set.

MONITOR STRATEGY
MONITOR STRATEGY

PO111: Intake air temperature sensor rationality (After engine stop)
Related DTCs PO111: Intake air temperature sensor rationality (After cold engine

start)

Required Sensors/Components Intake Air Temperature (IAT) sensor

(Main)

Required Sensors/Components (Sub)|-

Frequency of Operation Once per driving cycle
Duration 5 hours or more

MIL Operation 2 driving cycles
Sequence of Operation None

TYPICAL ENABLING CONDITIONS
All:

TYPICAL ENABLING CONDITIONS
|M0nit0r runs whenever following DTCs are not present None

After engine stop:

TYPICAL ENABLING CONDITIONS

Time after engine start 10 seconds or more
Battery voltage 10.5 V or more

ECT sensor circuit OK

ECT before engine stop 70°C(158°F) or more
Time that MAF 1s low before engine stop 2100 seconds
Accumulated MAF amount before engine stop 1328 g or more
Key-off duration 30 minutes

After cold engcine start:
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TYPICAL ENABLING CONDITIONS

Key-off duration

5 hours

Time after engine start

10 seconds or more

ECT sensor circuit

OK

ECT

70°C(158°F) or more

Accumulated MAF amount

1328 g or more

Either of the following conditions 1 or 2 is met:

1. Duration while engine load is low

120 seconds or more

2. Duration while engine load is high

10 seconds or more

TYPICAL MALFUNCTION THRESHOLDS
After engine stop:

TYPICAL MALFUNCTION THRESHOLDS

[IAT change [Less than 1°C(2°F)

After cold engine start:

TYPICAL MALFUNCTION THRESHOLDS

|IAT change |Less than 1°C(2°F)

WIRING DIAGRAM
Refer to DTC P0112 .

INSPECTION PROCEDURE

. CHECK ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0111)

a. Connect a Techstream to the DLC3.

b. Turn the ignition switch to ON.
¢. Tumn the tester ON.
d.
e. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
PO111 and other DTCs A
PO111 B
HINT:
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If any DTCs other than PO111 are output, troubleshoot those DTCs first.
B : REPLACE MASS AIR FLOW METER (See REMOVAL )

A: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

DTC P0112 INTAKE AIR TEMPERATURE CIRCUIT LOW INPUT; DTC P0113 INTAKE AIR
TEMPERATURE CIRCUIT HIGH INPUT

DESCRIPTION

Fig. 1
Resistance

(kQ) *
20

10 N

Acceptable

b | IV N | I
-20 © 20 40 60 B0 10
{-4) a2 A 104 140 ™ 212

Temperature

ANl 2

Fig. 74: Intake Air Temperature Sensor Resistance Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

The Intake Air Temperature (IAT) sensor, mounted on the Mass Air Flow (MAF) meter, monitors the IAT. The
IAT sensor has a built-in thermistor with a resistance that varies according to the temperature of the intake air.
When the IAT is low, the resistance of the thermistor increases. When the temperature is high, the resistance
drops. These variations in resistance are transmitted to the ECM as voltage changes (see Fig. 74).

The IAT sensor is powered by a 5 V supply from the THA terminal of the ECM, via resistor R.
Resistor R and the IAT sensor are connected in series. When the resistance value of the IAT sensor changes,

according to changes in the IAT, the voltage at terminal THA also varies. Based on this signal, the ECM
increases the fuel injection volume when the engine is cold to improve driveability.

HINT:
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When any of DTCs PO112 and PO113 are set, the ECM enters fail-safe mode. During fail-safe mode, the IAT is
estimated to be 20°C (68°F) by the ECM. Fail-safe mode continues until a pass condition is detected.

DTC DETECTION CONDITION AND TROUBLE AREA

IE)C DTC Detection Condition Trouble Area
e Short in IAT sensor circuit
Short in Intake Air Temperature (IAT) sensor circuit for 0.5 e IAT sensor (built into mass
PO112 S : : _
seconds (1 trip detection logic) air flow meter)
¢« ECM
e Open in IAT sensor circuit
PO113 Open in Intake Air Temperature (IAT) sensor circuit for 0.5 e IAT sensor (built into mass
“ |seconds (1 trip detection logic) air flow meter)
¢« ECM
HINT:

When any of these DTCs are set, check the intake air temperature by selecting the following menu items:
Powertrain / Engine and ECT / All Data / Intake Air.

TEMPERATURE SPECIFICATION

Temperature Displayed Malfunction
-40°C (-40°F) Open circuit
140°C(284°F) or higher 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 malfunction in
the IAT sensor and sets a DTC.

Example:

If the sensor output voltage is more than 4.91 V for 0.5 seconds or more, the ECM determines that there is an
open in the IAT sensor circuit, and sets DTC P0113. Conversely, if the output voltage is less than 0.18 V for 0.5
seconds or more, the ECM determines that there is a short in the sensor circuit, and sets DTC P0112.

If the malfunction is not repaired successfully, a DTC is set 0.5 seconds after the engine is next started.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P0O112: Intake Air Temperature (IAT) sensor range check (Low
voltage)
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PO113: TAT sensor range check (High voltage)
Required Sensors/Components (Main) [[AT sensor
Required Sensors/Components

(Related)

Frequency of Operation Continuous
Duration 0.5 seconds
MIL Operation Immediate
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
|M0nit01‘ runs whenever following DTCs not present None

TYPICAL MALFUNCTION THRESHOLDS

P0112:

TYPICAL MALFUNCTION THRESHOLDS

ILﬁkT sensor voltage [IAT] ‘Less than 0.18 V [More than 140°C (284°F)]
P0113:

TYPICAL MALFUNCTION THRESHOLDS
|IAT sensor voltage [IAT] |M0re than 4.91 V [Less than -40°C (-40°F)]

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
|IAT sensor voltage [IAT] 0.18t04.91 V [-40 to 140°C (-40 to 284°F)]

WIRING DIAGRAM
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Fig. 75: Intake Air Temperature Sensor - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions

are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or

stationary, 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. READ VALUE USING TECHSTREAM (INTAKE AIR TEMPERATURE)

a. Connect a Techstream to the DLC3.

b. Turn the ignition switch to ON.

c. Turn the tester ON.

d. Select the following menu items: Powertrain / Engine and ECT / All Data / Intake Air.
e. Read the value displayed on the tester.

OK:

Same as actual Intake Air Temperature (IAT).

Result
RESULT REFERENCE
Result Proceed to
-40°C (-40°F) A
140°C (284°F) or higher B
Same as actual IAT C
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HINT:

o If there is an open circuit, the tester indicates -40°C (-40°F).
o Ifthere is a short circuit, the tester indicates 140°C (284°F) or higher.

B: Go to step 4

C : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

A: Go to next step

2. READ VALUE USING TECHSTREAM (CHECK FOR OPEN IN WIRE HARNESS)
Disconnect the mass air flow meter connector.

Connect terminals 1 (THA) and 2 (E2) of the MAF meter wire harness side connector.
Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / All Data / Intake Air.

W -0 a0 T

Read the value displayed on the tester.
Standard value:

140°C(284°F) or higher

h. Reconnect the mass air flow meter connector.

NG: Go to step 3
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Front view of wire harness connector:;
(to Mass Air Flow Meter)

A1ZTOSVERY

Fig. 76: Identifving Mass Air Flow Meter Connector Terminals

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

OK : CONFIRM GOOD CONNECTION TO SENSOR. IF OK, REPLACE MASS AIR FLOW
METER (See REMOVAL )

3. CHECK HARNESS AND CONNECTOR (MASS AIR FLOW METER - ECM)
a. Disconnect the mass air flow meter connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C23-1 (THA) -C19-65 (THA)| Always Below 1 ohms
(C23-2 (E2) - C19-88 (ETHA)| Always Below 1 ohms

d. Reconnect the mass air flow meter connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Mass Air Flow Meter)

Front view of wire hamess connector;
(to ECM)

R T T
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/ \
ETHA THA

Af2'essEel

ing Mass Air Flow Meter And ECM Connector Terminals

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

OK : CONFIRM GOOD CONNECTION TO ECM. IF OK, REPLACE ECM (See ELECTRONIC
CIRCUIT INSPECTION PROCEDURE )

4. READ VALUE USING TECHSTREAM (CHECK FOR SHORT IN WIRE HARNESS)
Disconnect the mass air flow meter connector.

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / All Data / Intake Air.

LA = I =R =

Read the value displayed on the tester.
Standard value:

-40°C (-40°F)

g. Reconnect the mass air flow meter connector.

NG: Go to step 5
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3

Mass Air Flow Meter

Al3a880EVD

Fig. 78: Checking For Short In Wire Harness

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

OK : REPLACE MASS AIR FLOW METER (See REMOVAL )

CHECK HARNESS AND CONNECTOR (MASS AIR FLOW METER - ECM)

a. Disconnect the mass air flow meter connector.
b. Disconnect the ECM connector.

c. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection

Condition

Specified Condition

C23-1 (THA) or C19-65 (THA) - Body ground

Always

10 kohms or higher

d. Reconnect the mass air flow meter connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Mass Air Flow Meter)

THA
Front view of wire harness conneclor:
(to ECM)
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Fig. 79: Identifving Mass Air Flow Meter And ECM Connector Terminals

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

OK : REPLACE ECM (See ELECTRONIC CIRCUIT INSPECTION PROCEDURE )
DTC P0115 ENGINE COOLANT TEMPERATURE CIRCUIT MALFUNCTION; DTC P0117 ENGINE
COOLANT TEMPERATURE CIRCUIT LOW INPUT; DTC P0118 ENGINE COOLANT
TEMPERATURE CIRCUIT HIGH INPUT

DESCRIPTION

A thermistor, whose resistance value varies according to the Engine Coolant Temperature (ECT), 1s built into
the ECT sensor.

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

HINT:

When any of DTCs P0115, PO117 and PO118 are set, the ECM enters fail-safe mode. During fail-safe mode, the
ECT is estimated to be 80°C (176°F) by the ECM. Fail-safe mode continues until a pass condition is detected.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

e Open or short in ECT
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. _ o sensor circuit
POL15 Qpen or short in Engme Coo_lant Te.m_pela’rure (ECT) sensor circuit o ECT sensor
for 0.5 seconds (1 trip detection logic)
¢« ECM
e Short in ECT sensor
PO117 Short in Engine Coolant Temperature (ECT) sensor circuit for 0.5 cireuit
seconds (1 trip detection logic) e ECT sensor
e« ECM
e Open in ECT sensor
POL1S Open in Engine Coolant Temperature (ECT) sensor circuit for 0.5 circuit
seconds (1 trip detection logic) e ECT sensor
e ECM
HINT:

When any of these DTCs are set, check the ECT by selecting the following menu items: Powertrain / Engine
and ECT / Data List / All Data / Coolant Temp.

TEMPERATURE SPECIFICATION

Temperature Displayed Malfunction
-40°C (-40°F) Open circuit
140°C (284°F) or higher Short cireuit
MONITOR DESCRIPTION

The Engine Coolant Temperature (ECT) sensor is used to monitor the ECT. The ECT sensor has a thermistor
with a resistance that varies according to 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. These
variations in resistance are reflected in the output voltage from the sensor. The ECM monitors the sensor
voltage and uses this value to calculate the ECT. When the sensor output voltage deviates from the normal
operating range, the ECM interprets this as a fault in the ECT sensor circuit and sets a DTC.

Example:

If the sensor output voltage is more than 4.91 V for 0.5 seconds or more, the ECM determines that there is an
open in the ECT sensor circuit, and sets DTC P0118. Conversely, if the voltage output is less than 0.14 V for
0.5 seconds or more, the ECM determines that there 1s a short in the sensor circuit, and sets DTC PO117.

If the malfunction is not repaired successfully, a DTC is set 0.5 seconds after the engine is next started.

MONITOR STRATEGY

MONITOR STRATEGY

PO115: Engine Coolant Temperature (ECT) sensor range check
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(Fluctuating)

Related DTCs P0117: ECT sensor range check (Low voltage)
PO118: ECT sensor range check (High voltage)

Reql_ured Sensors/Components ECT sensor

(Main)

Required Sensors/Components )

(Related)

Frequency of Operation Continuous

Duration 0.5 seconds

MIL Operation Immediate

Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
|M0nit0r runs whenever following DTCs not present None

TYPICAL MALFUNCTION THRESHOLDS

P0115:

TYPICAL MALFUNCTION THRESHOLDS

[ECT sensor voltage [Less than 0.14 V. or more than 4.91 V

P0117:

TYPICAL MALFUNCTION THRESHOLDS

IECT sensor voltage [ECT] |Less than 0.14 V [More than 140°C (284°F)]
P0118:

TYPICAL MALFUNCTION THRESHOLDS
IECT sensor voltage [ECT] ‘More than 4.91 V [Less than -40°C (-40°F)]

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
|ECT sensor voltage [ECT] 0.14 t0 4.91 V [-40 to 140°C (-40 to 284°F)]

WIRING DIAGRAM
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Fig. 80: Engine Coolant Temperature Sensor - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE
HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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. READ VALUE USING TECHSTREAM (ENGINE COOLANT TEMPERATURE)
Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List / All Data / Coolant
Temp.

e. Read the value displayed on the tester.

e o

Standard value:

Between 80°C and 100°C (167°F and 212°F) with warm engine.

Result
RESULT REFERENCE
Result Proceed to
-40°C (-40°F) A
140°C(284°F) or higher B
Between 80°C and 100°C (176°F and 212°F) C
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HINT:

o If there is an open circuit, the tester indicates -40°C (-40°F).
o Ifthere is a short circuit, the tester indicates 140°C (284°F) or higher.

B: Go to step 4

C : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

A: Go to next step

2. READ VALUE USING TECHSTREAM (CHECK FOR OPEN IN WIRE HARNESS)
a. Disconnect the engine coolant temperature sensor connector.

b. Connect terminals 1 and 2 of the engine coolant temperature sensor connector on the wire harness
side.

Connect a Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List / All Data / Coolant
Temp.

oo B0

Read the value displayed on the tester.

ii=]

Standard value:
140°C(284°F) or higher.
h. Reconnect the engine coolant temperature sensor connector.

NG: Go to step 3
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Front view of wire harmess connector:
(to Engine Coolant Temperature Sensor)

@

ANTESIESS

.81: ing Engine Coolant Temperature Sensor Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : CONFIRM GOOD CONNECTION TO SENSOR. IF OK, REPLACE ENGINE COOLANT
TEMPERATURE SENSOR (See REMOVAL )

3. CHECK HARNESS AND CONNECTOR (ENGINE COOLANT TEMPERATURE SENSOR
ECM)

a. Disconnect the engine coolant temperature sensor connector.
b. Disconnect the ECM connector.
¢. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection [Condition|Specified Condition
C18-2 - C19-97 (THW) | Always Below 1 ohms
C18-1-C19-96 (ETHW)| Always Below 1 ohms

d. Reconnect the engine coolant temperature sensor connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Engine Coolant Temperature Sensor)

Front view of wire harness connector:
to ECM)
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Fig. 82: Identifving Engine Coolant Temperature Sensor And ECM Connector Terminals

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
OK : CONFIRM GOOD CONNECTION TO ECM. IF OK, REPLACE ECM (See REMOVAL )

4. READ VALUE USING TECHSTREAM (CHECK FOR SHORT IN WIRE HARNESS)
Disconnect the engine coolant temperature sensor connector.

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List / All Data / Coolant
Temp.

f. Read the value displayed on the tester.

o a0 ow

Standard value:
-40°C (-40°F)
g. Reconnect the engine coolant temperature sensor connector.

NG: Go to step 5
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Engine Coolant
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Fig. 83: Checking For Short In Wire Harness
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPLACE ENGINE COOLANT TEMPERATURE SENSOR (See REMOVAL )

5. CHECK HARNESS AND CONNECTOR (ENGINE COOLANT TEMPERATURE SENSOR
ECM)

a. Disconnect the engine coolant temperature sensor connector.
b. Disconnect the ECM connector.
¢. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C18-2 or C19-97 (THW) - Body ground| Always [ 10 kohms or higher

d. Reconnect the engine coolant temperature sensor connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Engine Coolant Temperature Sensor)

Front view of wire harness connector:

(to ECM)
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ing Engine Coolant Temperature Sensor And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, US.A., INC.

OK : REPLACE ECM (See REMOVAL )
DTC P0116 ENGINE COOLANT TEMPERATURE CIRCUIT RANGE / PERFORMANCE PROBLEM
DESCRIPTION
Refer to DTC P0115 .

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

‘When either of following conditions met (2 trip detection logic):

e During engine warming up after cold engine starts, change in Engine o Thermostat

PO116

Coolant Temperature (ECT) sensor output bellow threshold e ECT
o In duration between warmed engine stopped and next cold engine starts. Sensot
change in ECT sensor output bellow threshold
MONITOR DESCRIPTION

Engine coolant temperature (ECT) sensor cold start monitor

The monitor runs when the engine is started cold. If the change in engine coolant temperature sensor output

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 187/660




29.07.2021

SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

until the engine warmed up completely is less than the threshold, it is determined that a malfunction has

occurred in the engine coolant temperature sensor. When this is detected in 2 consecutive driving cycles, the

MIL is illuminated and the DTC is set.

ECT sensor soak monitor

The ECM compares the engine coolant temperature when the warmed engine is stopped and when the engine is

started on the next trip when more than 5 hours has elapsed since the engine was stopped. If the change in
engine coolant temperature sensor output is less than the threshold, it is determined that a malfunction has

occurred in the engine coolant temperature sensor. When this is detected in 2 consecutive driving cycles, the

MIL is illuminated and the DTC is set.

MONITOR STRATEGY
MONITOR STRATEGY

P0116: Engine coolant temperature (ECT) sensor cold start
Related DTCs monitor

PO116: ECT sensor soak monitor

Required Sensors/Components (Main) [ECT sensor

Required Sensors/Components

(Related) None

Frequency of Operation Once per driving cycle
Duration 5 hours or more

MIL Operation 2 driving cycles

Sequence of Operation

None

TYPICAL ENABLING CONDITIONS
ECT sensor cold start monitor:

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not
present

P0102 to P0103: Mass Air Flow (MAF) meter
P0110 to PO113: Intake Air Temperature (IAT)
sensor

Battery voltage

10.5 V or more

Time after engine start

1 second or more

ECT at engine start Less than 60°C(140°F)
IAT sensor circuit 0K

Soak time 0 or more
Accumulated MAF 835 g or more

Engine Running

Fuel cut OFF

Difference between ECT at engine start and IAT  [Less than 40°C (72°F)

FCT sensor snak manitor:
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TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present P0102 to PO103: MAF meter
Battery voltage 10.5 V or more

Engine Running

Soak time 5 hours or more

Either (a) or (b) condition met =

(a) ECT 60°C(140°F) or more

(b) Accumulated MAF 1515 g or more

TYPICAL MALFUNCTION THRESHOLDS
ECT sensor cold start monitor:

TYPICAL MALFUNCTION THRESHOLDS
IECT sensor value change |Less than 5°C (9°F)

ECT sensor soak monitor:

TYPICAL MALFUNCTION THRESHOLDS
Difference between current ECT sensor value and previous ECT sensor value when  |Less than 5°C (9°
engine stopped F)

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
[ECT  [ECT sensor value changes in accordance with actual ECT

INSPECTION PROCEDURE

HINT:

e Ifany of DTCs PO115, PO117, PO118 or PO125 are set simultaneously with DTC P0116, the ECT sensor
may have an open or a short circuit. Troubleshoot those DTCs first.

o Read freeze frame data using a Techstream. Freeze frame data records the engine condition when
malfunctions are detected. When troubleshooting, freeze frame data can help determine if the vehicle was
moving or stationary, 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 ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0116)
a. Connect a Techstream to the DLC3.
. Turn the ignition switch to ON.

b
c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 189/660




29.07.2021

SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD

2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

DTC P011B ENGINE COOLANT TEMPERATURE / INTAKE AIR TEMPERATURE

8

e. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
PO116 A
P0O116 and other DTCs B

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

INSPECT THERMOSTAT
a. Remove the thermostat (See REMOVAL ).
b. Measure the valve opening temperature of the thermostat.

C.

Standard value:

80 to 84°C (176 to 183°F)

HINT:

In addition to the above check, confirm that the valve is completely closed when the temperature is

below the standard.

Reinstall the thermostat (See INSTALLATION ).

NG: REPLACE THERMOSTAT (See REMOVAL )

OK : REPLACE ENGINE COOLANT TEMPERATURE SENSOR (See REMOVAL )

CORRELATION

DESCRIPTION

The engine has two temperature sensors, an Engine Coolant Temperature (ECT) sensor and an Intake Air
Temperature (IAT) sensor, to detect the temperature while the engine is in operation. A thermistor, whose

resistance value varies according to the temperature, is built into each sensor. When the temperature 1s low, the
resistance of the thermistor increases. When the temperature is high, the resistance drops. These variations in
resistance are transmitted to the ECM as voltage changes. Based on these temperature signals output from the

sensors, the ECM determines the fuel injection time and the ignition timing to control the engine.

DTC DETECTION CONDITION AND TROUBLE AREA
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ILTOC DTC Detection Condition Trouble Area
All of following conditions met:
(2 trip detection logic)
a. Battery voltage 10.5 V or more o IAT
b. 7 hours or more elapsed from engine stops on previous trip sensor
PO11B c. 15 seconds after cold engine starts o BOT
d. Minimum Intake Air Temperature (IAT) after engine starts more than- sensor
10°C(14°F) e ECM
e. Average Engine Coolant Temperature (ECT) before engine starts more
than -10°C (14°F)
f. Difference between readings of ECT and IAT greater than 20°C (36°F)

Difference Between

ECT and IAT
=C)
40 15 Seconds
Fail
- 20°C (36°F)
| e =~ oo
-20°C (-36°F)
-20
Fail
? 7 ' TIME [h]
Ignition Switch OFF Engine Start
N ATEITA0E04

Fig. 85: Engine Coolant Temperature Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

o Waiting is required to prevent the temperature of the engine from affecting the readings. If the engine has
been operated recently, it will not be possible to accurately compare the readings.

o For diagnosis. in order to duplicate the detection conditions of the DTC, it is necessary to park the vehicle
for 7 hours. Parking the vehicle for 7 hours ensures that the actual temperature of the ECT and IAT are
verv similar. When the vehicle has been narked for less than 7 hours. differences in the readings mav
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exist, this does not necessarily indicate a fault.

MONITOR DESCRIPTION

The ECM monitors the difference between the Engine Coolant Temperature (ECT) and the Intake Air
Temperature (IAT) when the engine is started cold to detect the engine temperature conditions accurately. The
monitor runs when the engine started cold after 7 hours or more has elapsed since the engine was stopped
(1gnition switch turned to OFF) on the previous trip. If the difference between the ECT and the IAT on a cold
start exceeds 20°C (36°F), the ECM interprets this as a malfunction in the ECT sensor circuit and IAT sensor
circuit, and sets the DTC.

MONITOR STRATEGY
MONITOR STRATEGY
. ; . / = 3
Related DTCs PO11B: Engine C_oola_mt Temperature (ECT) / Intake Air Temperature
(IAT) sensor correlation
Req‘gn‘ed Sensors / Components ECT / IAT sensor
(Main)
Required Sensors / Components
(Related)
Frequency of Operation Once per driving cycle
Duration 7 hours or more
MIL Operation 2 driving cycles
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever these DTCs are not present P2610 (ECM internal engine off timer)
All of following conditions met Conditions 1 and 2

1. All of following conditions met Conditions (a), (b), (¢) and (d)

(a) After ignition switch ON and engine not running time Less than 20 seconds

(b) Soak Time 7 hours or more

(c) Battery voltage 10.5 V or more

(d) Time after engine start 15 seconds or more

2. Either of the following conditions is met Condition (a) and (b)

(a) Minimum IAT after engine start -10°C(14°F) or more

(b) ECT before engine start -10°C(14°F) or more

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
[Deviated ECT and IAT |Less than -20°C (-36°F) or more than 20°C (36°F)

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 192/660




29.07.2021

SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

INSPECTION PROCEDURE

. CHECK ANY OTHER DTCS OUTPUT (IN ADDITION TO P011B)

a.

Connect a Techstream to the DLC3.

b. Turn the ignition switch to ON.
c. Turn the tester ON.

d.
e

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
PO11B A

PO11B and other DTCs B

HINT:

If any DTCs other than PO11B are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. READ VALUE USING TECHSTREAM (INTAKE AIR TEMPERATURE)

a.

- OO0 O

Leave the vehicle for 7 hours or more.
HINT:

It is necessary leave the vehicle for 7 hours or more to allow conditions similar to the DTC
detection conditions.

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / All Data / Intake Air.
Read the value displayed on the tester.

OK:

The difference between the intake air temperature and the actual outside air temperature is

within 10°C(18°F).

HINT:
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Temperature readings on the vehicle's outside temperature gauge (if equipped) are not suitable for
comparing to the IAT reading. The outside temperature gauge has a significant delay built in to
prevent temperature swings from being displayed on its display. Use an accurate thermometer to
determine the outside air temperature.

NG: REPLACE MASS AIR FLOW METER (See REMOVAL )
OK: Go to next step

3. READ VALUE USING TECHSTREAM (COOLANT TEMPERATURE)
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.
c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / All Data / Coolant Temp.
e. Read the value displayed on the tester.

OK:

The difference between the coolant temperature and the actual outside air temperature is
within 10°C(18°F).

HINT:

If the result is not as specified, check that there are heat sources such as a block heater in the engine
compartment.

NG: REPLACE ENGINE COOLANT TEMPERATURE SENSOR (See REMOVAL )

OK : REPLACE ECM (See REMOVAL )
DTC P0120 THROTTLE / PEDAL POSITION SENSOR / SWITCH "A" CIRCUIT MALFUNCTION;
DTC P0122 THROTTLE / PEDAL POSITION SENSOR / SWITCH "A" CIRCUIT LOW INPUT; DIC
P0123 THROTTLE / PEDAL POSITION SENSOR / SWITCH "A" CIRCUIT HIGH INPUT; DTC
P0220 THROTTLE / PEDAL POSITION SENSOR / SWITCH "B" CIRCUIT; DTC P0222
THROTTLE / PEDAL POSITION SENSOR / SWITCH "B" CIRCUIT LOW INPUT; DTC P0223
THROTTLE / PEDAL POSITION SENSOR / SWITCH "B" CIRCUIT HIGH INPUT; DTC P2135
THROTTLE / PEDAL POSITION SENSOR / SWITCH "A" / "B" VOLTAGE CORRELATION
DESCRIPTION
HINT:

e These DTCs relate to the Throttle Position (TP) sensor.

The Throttle Position (TP) sensor 1s mounted on the throttle body, and detects the opening angle of the throttle
valve. This sensor is a non-contact type. It uses Hall-effect elements in order to vield accurate signals even in
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extreme driving conditions, such as at high speeds as well as very low speeds.

The TP sensor has 2 sensor circuits, each of which transmits a signal, VTA1 and VTA2. VTAI is used to detect
the throttle valve angle and VTA?2 is used to detect malfunctions in VTA1. The sensor signal voltages vary

between 0 V and 5 V in proportion to the throttle valve opening angle, and are transmitted to the VTA terminals
of the ECM.

As the valve closes, the sensor output voltage decreases and as the valve opens, the sensor output voltage
increases. The ECM calculates the throttle valve opening angle according to these signals and controls the
throttle actuator in response to driver inputs. These signals are also used in calculations such as air-fuel ratio
correction, power increase correction and fuel-cut control.

Fail Safe Angle
Sensor Output Voltage (V) /

5.0 —
Py Y S

Throttle Position Sensor 25514
2251 ¢
Magnet 0903l i

/ £ 069

0* Usable Range 84°

Throtlle Valve Opening Angle (degrees)

Note:

The throltle vaive opening angle detected by the sensor terminal
VTA1 is expressed as a percentage.

Y Between 10 % and 22 %: Throtile valve fully closed
Magnet
Between 40 % and 98 %: Throttle valve fully open

Approximately 19 %: Fail-safe angle (6°)

Y ATZZBSEETD

Fig. 86: Throttle Position Sensor Qutput Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC DETECTION CONDITION AND TROUBLE AREA

];ITOC DTC Detection Condition Trouble Area
Output voltage of VTAI quickly fluctuates beyond lower and upper e Throttle position
malfunction thresholds for 2 seconds or more when accelerator pedal sensor (built into
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P0120

depressed (10 seconds or more when accelerator pedal released)
(1 trip detection logic)

throttle body)
ECM

P0122

Output voltage of VTAL 0.2 V or less for 2 seconds or more when
accelerator pedal depressed (10 seconds or more when accelerator
pedal released)

(1 trip detection logic)

Throttle position
sensor (built into
throttle body)

Short in VTAL
circuit

Open in VC circuit
ECM

PO123

Output voltage of VTAL 4.535 V or more for 2 seconds or more when
accelerator pedal depressed (10 seconds or more when accelerator
pedal released)

(1 trip detection logic)

Throttle position
sensor (built into
throttle body)

Open in VTAI1
circuit

Open in E2 circuit
Short between VC
and VTAI circuits
ECM

P0220

Output voltage of VTA2 quickly fluctuates beyond lower and upper
malfunction thresholds for 2 seconds or more when accelerator pedal
depressed (10 seconds or more when accelerator pedal released)

(1 trip detection logic)

Throttle position
sensor (built into
throttle body)

ECM

P0222

Output voltage of VTA2 1.75 V or less for 2 seconds or more when
accelerator pedal depressed (10 seconds or more when accelerator
pedal released)

(1 trip detection logic)

Throttle position
sensor (built into
throttle body)

Short in VTA2
circuit

Open in VC circuit
ECM

P0223

Output voltage of VTA2 4.8 V or more, and VTA1 between 0.2 V and
2.02 'V, for 2 seconds or more when accelerator pedal depressed (10
seconds or more when accelerator pedal released)

(1 trip detection logic)

Throttle position
sensor (built into
throttle body)

Open in VTA2
circuit

Open in E2 circuit
Short between VC
and VTA2 circuits

ECM

Either condition (a) or (b) met (1 trip detection logic):
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a. Difference between output voltages of VTA1 and VTA2 0.02 V circuits
or less for 0.5 seconds or more o Throttle position
P2135| b, Output voltage of VTA1 0.2 V or less, and VTA2 1.75 V or less, sensor (built into
for 0.4 seconds or more throttle body)
e ECM
HINT:

o When any of these DTCs are set. check the throttle valve opening angle by selecting the following menu
items: Powertrain / Engine and ECT / Data List / ETCS / Throttle Position No.1 and Throttle Position
No.2.

o Throttle Position No.l denotes the VTA1 signal, and Throttle Position No.2 denotes the VT A2 signal.
Reference (Normal Condition)

VOLTAGE SPECIFICATION

Tester Display Accelerator Pedal Fully Released Accelerator Pedal Fully Depressed
Throttle Position No.1 05t0l1.1V 33t049V
Throttle Position No.2 21t03.1V 46t05.0V
MONITOR DESCRIPTION

The ECM uses the Throttle Position (TP) sensor to monitor the throttle valve opening angle. There are several
checks that the ECM performs to confirm the proper operation of the TP sensor.

o A specific voltage difference is expected between the sensor terminals, VTAI and VTAZ2, for each
throttle valve opening angle. If the difference between VTAI and VTA2 is incorrect, the ECM interprets
this as a malfunction in the sensor circuit, and sets a DTC.

e VTA1 and VTA2 each have a specific voltage range. If VTA1 or VT A2 is outside the normal operating
range, the ECM interprets this as a malfunction in the sensor circuit, and sets a DTC.

e VTAI and VTA2 should never be close to the same voltage level. If VT AL 1s within 0.02 V of VTAZ2, the
ECM determines that there is a short circuit in the sensor circuit, and sets a DTC.

If the malfunction is not repaired successfully, a DTC is set 10 seconds after the engine is next started.
MONITOR STRATEGY

MONITOR STRATEGY

P0120: Throttle position sensor 1 range check (Fluctuating)
P0122: Throttle position sensor 1 range check (Low voltage)
P0123: Throttle position sensor 1 range check (High voltage)
Related DTCs P0220: Throttle position sensor 2 range check (Fluctuating)
P0222: Throttle position sensor 2 range check (Low voltage)
P0223: Throttle position sensor 2 range check (High voltage)
P2135: Throttle position sensor range check (Correlation)
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Reqt_lired Sensors/Components Throttle position sersor
(Main)
Required Sensors/Components i
(Related)
Frequency of Operation Continuous
2 seconds: P0120, P0122, P0123, P0220, P0222 and P0223
(Accelerator pedal ON)
Duration 10 seconds: P0120, P0122, P0123, P0220, P0222 and P0223
(Accelerator pedal OFF)
0.5 seconds: P2135 Case 1
0.4 seconds: P2135 Case 2
MIL Operation Immediate
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present None

Either of following conditions A or B met -

A. Ignition switch ON 0.012 seconds or more
B. Electronic throttle actuator power ON

TYPICAL MALFUNCTION THRESHOLDS
P0120:

TYPICAL MALFUNCTION THRESHOLDS
IVTAI voltage |0.2 V or less, or 4.535 V or more

P0122:

TYPICAL MALFUNCTION THRESHOLDS
IVTAI voltage |0.2 V or less

P0123:

TYPICAL MALFUNCTION THRESHOLDS
IVTAI voltage 4.535 V or more

P0220:

TYPICAL MALFUNCTION THRESHOLDS
|\“'TA2 voltage 1.75 V or less, or 4.8 V or more
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P0222:

TYPICAL MALFUNCTION THRESHOLDS
IVTA2 voltage 1.75 V or less

P0223:

TYPICAL MALFUNCTION THRESHOLDS
IVTAE voltage when VTA1 0.2 V or more, and 2.02 V or less 4.8 V or more

P2135 Case 1:

TYPICAL MALFUNCTION THRESHOLDS
IDifference between VTAI and VTA2 voltages 0.02 V or less

P2135 Case 2:

TYPICAL MALFUNCTION THRESHOLDS
VTALI voltage 0.2 Vor less
VTA2 voltage 1.75 V or less

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

VTALI voltage 0.69t04.05V
VTA2 voltage 2251048V
FAIL-SAFE

When any of these DTCs, as well as other DTCs relating to ETCS (Electronic Throttle Control System)
malfunctions, are set, the ECM enters fail-safe mode. During fail-safe mode, the ECM cuts the current to the
throttle actuator, and the throttle valve is returned to a 6° throttle angle by 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 allow the vehicle to continue at a minimal speed. If the
accelerator pedal is depressed firmly and gently, the vehicle can be driven slowly.

Fail-safe mode continues until a pass condition is detected, and the ignition switch is then turned to OFF.

WIRING DIAGRAM
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c17
Throttle Position Sensor (Built into Throtlle Body)

ECM

VC|5

— IC VTAZ |4

E2)3 ‘X X

X

Y

Fig. 87: Throttle Position Sensor - Wiring Diagram

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

INSPECTION PROCEDURE

HINT:

AL 490EIEE

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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.

. READ VALUE USING TECHSTREAM (THROTTLE POSITION SENSOR)

Turn the ignition switch to ON.
Turn the tester ON.

oo T @

Connect a Techstream to the DLC3.

Position No.1 and Throttle Position No.2.

e. Read the values displayed on the tester.

Result

VOLTAGE SPECIFICATION

Select the following menu items: Powertrain / Engine and ECT / Data List / ETCS / Throttle

When Accelerator Pedal When Accelerator Pedal
Released Depressed Trouble Area Proceed
Throttle Throttle Throttle Throttle to
Position No.1 | Position No.2 | Position No.1 | Position No.2
0to0.2V 0to0.2V 0to0.2V 0to 0.2V VC circuit open
45t050V 45t05.0V 45t05.0V 45t050V E2 circuit open
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0to0.2V,or |24Vto34V | 0t002V.,or | 24V to34V | VTAI circuit open
45t05.0V (Fail-safe) 45t05.0V (Fail-safe) or ground short

0.7Vtol1l3V | 0to02V,or [ 0.7Vto1l3V | 0t00.2V,or | VTA2 circuit open G
(Fail-safe) 45t05.0V (Fail-safe) 45t05.0V or ground short
05t0 L1V 71t03.1V 33t049V 46t050V TP sensor circuit B

(Not fail-safe) | (Not fail-safe) normal

B: Gotostep 5
A: Go to next step

2. CHECK HARNESS AND CONNECTOR (THROTTLE POSITION SENSOR - ECM)
a. Disconnect the throttle body connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C17-5(VC) - C19-67 (VCTA) | Always Below 1 ohms
C17-6 (VTA)-C19-115 (VTAL)| Always Below | ohms
C17-4 (VTA2)-C19-114 (VTA2)| Always Below | ohms
C17-3 (E2)- C19-91 (ETA) Always Below | ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C17-5(VC) or C19-67 (VCTA) - Body ground | Always | 10 kohms or higher
C17-6 (VTA) or C19-115 (VTAL) - Body ground | Always | 10 kohms or higher
C17-4 (VTA2) or C19-114 (VTA2) - Body ground| Always | 10 kohms or higher

d. Reconnect the throttle body connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Throttle Body)

E2 VTA2Z VC VTA

Front view of wire harness connector:
(to ECM)
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Figc. 88: Identifying Throttle Bodv And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

3. INSPECT ECM (VC VOLTAGE)
a. Disconnect the throttle body connector.
b. Turn the ignition switch to ON.
c. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION
Tester Connection Condition Specified Condition
C17-5 (VC) - C17-3 (E2)|Ignition switch ON 45t055V

d. Reconnect the throttle body connector.

NG: REPLACE ECM (See REMOVAL )
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Front view of wire harmess connector:
(to Throttle Body)

Y AVOTEISEDY

Fig. 89: Identifving Throttle Body Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

4. REPLACE THROTTLE BODY
a. Replace throttle body (See REMOVAL ).

5. CHECK WHETHER DTC OUTPUT RECURS (THROTTLE POSITION SENSOR DTCS)
a. Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR ).

Start the engine.

Allow the engine to idle for 15 seconds or more.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

. Read DTCs.

®W -0 &0 O

oy
—

Result

RESULT REFERENCE

Result Proceed to
P0120, P0122, P0123, P0220, P0222, P0223 and/or P2135 A
No output B

B: END
A : REPLACE ECM (See REMOVAL )

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

DESCRIPTION

HINT:
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e This DTC relates to the Throttle Position (TP) sensor.

Refer to DTC P0120 .
DTC DETECTION CONDITION AND TROUBLE AREA
I?\IT')C DTC Detection Condition Trouble Area
POI21 Difference between VTA1 and VTA2 voltages less than 0.8 V, or |Throttle position sensor
more than 1.6 V for 2 seconds (1 trip detection logic) (built into throttle body)
MONITOR DESCRIPTION

The ECM uses the Throttle Position (TP) sensor to monitor the throttle valve opening angle.

This sensor transmits two signals: VTA1 and VTA2. VTAL is used to detect the throttle opening angle and
VTA2 is used to detect malfunctions in VTA1. The ECM performs several checks to confirm the proper

operation of the TP sensor and VTAL.

For each throttle opening angle, a specific voltage difference is expected between the outputs of VTA1 and

VTAZ2. If the output voltage difference between the two signals deviates from the normal operating range, the
ECM interprets this as a malfunction in the TP sensor. The ECM illuminates the MIL and sets the DTC.

If the malfunction is not repaired successfully. the DTC is set 2 seconds after the engine is next started.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs

PO121: Throttle Position (TP) sensor rationality

Required Sensors/Components (Main) TP sensor

Required Sensors/Components (Related) -

Frequency of Operation Continuous
Duration Within 2 seconds
MIL Operation Immediate
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Either of following conditions A or B set

A. Ignition switch

ON

B. Electric throttle motor power

ON

TP sensor malfunction (P0120, PO122, P0123, P0220, P0222, P0223, P2135)

Not detected

TYPICAL MALFUNCTION THRESHOLDS
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TYPICAL MALFUNCTION THRESHOLDS
Either of following conditions set -

Difference of TP sensor voltage between VTA1 and (VTA2 x 0.8) Higher than 1.6 V
Difference of TP sensor voltage between VTAI and (VTA2 x 0.8) Lower than 0.8 V
FAIL-SAFE

When this DTC, as well as other DTCs relating to ETCS (Electronic Throttle Control System) malfunctions, is
set, the ECM enters fail-safe mode. During fail-safe mode, the ECM cuts the current to the throttle actuator, and
the throttle valve is returned to a 6° throttle angle by 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 allow the vehicle to continue at a minimal speed. If the accelerator pedal is depressed
firmly and gently, the vehicle can be driven slowly.

Fail-safe mode continues until a pass condition is detected, and the ignition switch is then turned to OFF.
INSPECTION PROCEDURE
HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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 ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0121)
a. Connect a Techstream to the DLC3.

b. Turn the ignition switch to ON.
c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
e. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
P0121 A

P0O121 and other DTCs B

HINT:
If any DTCs other than PO121 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )
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A : REPLACE THROTTILE BODY (See DIAGNOSTIC TROUBLE CODE CHART )

DTC P0125 INSUFFICIENT COOLANT TEMPERATURE FOR CLOSED LOOP FUEL CONTROL

DESCRIPTION
Refer to DTC P0115 .
DTC DETECTION CONDITION AND TROUBLE AREA
IiITOC' DTC Detection Condition Trouble Area
Engine Coolant Temperature (ECT) does not reach closed-loop o Cooling system
enabling temperature for 20 minutes (this period varies with engine e Engine coolant
P0125 :
start ECT) temperature sensor
(2 trip detection logic) o Thtitiitit

MONITOR DESCRIPTION

The resistance of the Engine Coolant Temperature (ECT) sensor varies in proportion to the actual ECT. The
ECM supplies a constant voltage to the sensor and monitors the signal output voltage of the sensor. The signal
output voltage varies according to the changing resistance of the sensor. After the engine is started, the ECT is
monitored through this signal. If the ECT sensor indicates that the engine is not yet warm enough for closed-

loop fuel control, despite a specified period of time having elapsed since the engine was started, the ECM

interprets this as a malfunction in the sensor or cooling system and sets the DTC.

Example:

The ECT is 5°C (41°F) at engine start. After about 1 minute running time, the ECT sensor still indicates that the
engine 1s not warm enough to begin closed-loop fuel (air-fuel ratio feedback) control. The ECM interprets this
as a malfunction in the sensor or cooling system and sets the DTC.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs

P0125: Insufficient engine coolant temperature for closed-loop fuel
control

Required Sensors/Components
(Main)

Engine coolant temperature sensor
Thermostat
Cooling system

Required Sensors/Components
(Related)

Frequency of Operation

Once per driving cycle

Duration

59 seconds: Engine coolant temperature at engine start 1.66°C
(34.98°F) or more
103 seconds: Engine coolant temperature at engine start -9.45 to
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1.66°C (14.99 to 34.98°F)

1200 seconds: Engine coolant temperature at engine start less than -
9.45°C (14.99°F)

MIL Operation 2 driving cycles

Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

P0102 - P0103 (Mass air flow meter)

Monitor runs whenever following DTCs not present |PO112 - PO113 (Intake air temperature sensor)
PO115 - PO118 (Engine coolant temperature sensor)

Thermostat fail Not detected

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

59 seconds: Engine coolant temperature at engine
start 1.66°C (34.98°F) or more
Time until actual engine coolant temperature reaches |103 seconds: Engine coolant temperature at

closed-loop fuel control enabling temperature engine start -9.45 to 1.66°C (14.99 to 34.98°F)
1200 seconds: Engine coolant temperature at

engine start less than -9.45°C (14.99°F)

WIRING DIAGRAM
Refer to DTC P0115 .
INSPECTION PROCEDURE

HINT:

e Ifany of DTCs PO115, PO116, PO117 or PO118 are set simultaneously with DTC P0125, the Engine
Coolant Temperature (ECT) sensor may have an open or a short circuit. Troubleshoot those DTCs first.

o Read freeze frame data using a Techstream. Freeze frame data records the engine condition when
malfunctions are detected. When troubleshooting, freeze frame data can help determine if the vehicle was
moving or stationary, 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 ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0125)
a. Connect a Techstream to the DLC3.
. Turn the ignition switch to ON.

b
c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
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e. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
PO125 A

P0125 and other DTCs B

HINT:
If any DTCs other than PO125 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. INSPECT THERMOSTAT
a. Remove the thermostat (See REMOVAL ).
b. Check the valve opening temperature of the thermostat.

Standard value:
80 to 84°C (176 to 183°F)
HINT:

In addition to the above check, confirm that the valve is completely closed when the temperature is
below the standard.

¢. Reinstall the thermostat (See INSTALLATION ).
NG: REPLACE THERMOSTAT (See REMOVAL )
OK: Go to next step

3. CHECK COOLING SYSTEM

a. Check for defects in the cooling system that might cause the system to be too cold, such as
abnormal radiator fan operation or any modifications.

NG: REPAIR OR REPLACE COOLING SYSTEM
OK : REPLACE ENGINE COOLANT TEMPERATURE SENSOR (See REMOVAL )

DTC P0128 COOLANT THERMOSTAT (COOLANT TEMPERATURE BELOW THERMOSTAT
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REGULATING TEMPERATURE)
DESCRIPTION
HINT:

o This DTC relates to the thermostat.

This DTC is set when the Engine Coolant Temperature (ECT) does not reach 75°C (167°F) despite sufficient
engine warm-up time having elapsed.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

Conditions (a). (b) and (c¢) met for 5 seconds (2 trip

detection logic): Thermostat

e Cooling system
PO128 | 4. Cold start

Engine coolant temperature

b. Engine warmed up RTISOR
c. Engine coolant temperature less than 75°C (167°F) o« ECM
MONITOR DESCRIPTION
5 seconds

Estimated ECT

Threshold
(75°C (167°F))

Indicated ECT Reading
ECT

Time

DTC Set (after 2 Driving Cycles)

Y ALFIROSEOY

Fig. 90: Engine Coolant Temperature Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A.. INC.

The ECM estimates the Engine Coolant Temperature (ECT) based on the starting temperature, engine loads,
and engine speeds. The ECM then compares the estimated temperature with the actual ECT. When the
estimated ECT reaches 75°C (167°F), the ECM checks the actual ECT. If the actual ECT is less than 75°C
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(167°F), the ECM interprets this as a malfunction in the thermostat or the engine cooling system and sets the

DTC.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs

P0128: Coolant Thermostat

Required Sensors/Components (Main)

Thermostat
Engine Coolant Temperature (ECT) sensor

Required Sensors/Components (Related)

Intake Air Temperature (IAT) sensor
Vehicle speed sensor

Frequency of Operation

Once per driving cycle

Duration 900 seconds
MIL Operation 2 driving cycles
Sequence of Operation None
TYPICAL ENABLING CONDITIONS
TYPICAL ENABLING CONDITIONS
P0010 (VVT OCV)

Monitor runs whenever following DTCs not present

P0O011 (VVT System 1 - Advance)

P0012 (VVT System 1 - Retard)

P0031. P0O032 (Air fuel ratio sensor heater -
Sensor 1)

P0102 - P0103 (Mass airflow meter)

PO112 -P0O113 (IAT sensor)

PO115 - PO118 (ECT sensor)

P0125 (Insufficient ECT for Closed Loop)
PO171, P0172 (Fuel system)

P0300 - P0304 (Misfire)

P0335 (Crankshaft position sensor)

P0340 (Camshaft position sensor)

P0351 - P0354 (Igniter)

P0500 (Vehicle speed sensor)

P2196 (Air fuel ratio sensor - rationality)
P2237, P2240 (A/F Sensor open)

P2A00 (Air fuel ratio sensor - slow response)

Battery voltage

11 V or more

Either of following conditions 1 or 2 met:

1. All of following conditions met:

e ECT at engine start - IAT at engine start

-15 to 7°C (-27 to 12.6°F)

o ECT at engine start

-10 to 56°C (14 to 133°F)

o IAT at engine start

-10 to 56°C (14 to 133°F)

2. All of following conditions met:
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o ECT at engine start - IAT at engine start More than 7°C(12.6°F)
o ECT at engine start 56°C(133°F) or less
o IAT at engine start -10°C (14°F) or more

Accumulated time at 128 km/h (80 mph) or more of

; I ess than 20 seconds
vehicle speed

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Duration that both of following conditions (a) and (b) met 5 seconds or more
(a) Estimated ECT 75°C(167°F) or more
(b) ECT sensor output Below 75°C(167°F)

INSPECTION PROCEDURE
HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine 1f the vehicle was moving or
stationary, 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 ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0128)
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.
c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
g

. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to

P0128 A
P0O128 and other DTCs B

HINT:
If any DTCs other than PO128 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step
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2. CHECK COOLING SYSTEM

a. Check for defects in the cooling system that might cause the system to be too cold, such as
abnormal radiator fan operation or any modifications.

NG: REPAIR OR REPLACE COOLING SYSTEM
OK: Go to next step

3. INSPECT THERMOSTAT
a. Remove the thermostat (See REMOVAL ).
b. Measure the valve opening temperature of the thermostat.

Standard value:
80 to 84°C (176 to 183°F)
HINT:

In addition to the above check, confirm that the valve is completely closed when the temperature is
below the standard.

c. Reinstall the thermostat (See INSTALLATION ).

NG: REPLACE THERMOSTAT (See REMOVAL )

OK : REPLACE ECM (See REMOVAL )
DTC P0136 OXYGEN SENSOR CIRCUIT MALFUNCTION (BANK 1 SENSOR 2); DTC P0137
OXYGEN SENSOR CIRCUIT LOW VOLTAGE (BANK 1 SENSOR 2); DTC P0138 OXYGEN
SENSOR CIRCUIT HIGH VOLTAGE (BANK 1 SENSOR 2); DTC P0139 OXYGEN SENSOR
CIRCUIT SLOW RESPONSE (BANK 1 SENSOR 2)
DESCRIPTION
HINT:

Sensor 2 refers to the sensor mounted behind the Three-Way Catalytic Converter (TWC) and located far from
the engine assembly.

In order to obtain a high purification rate of the carbon monoxide (CO), hydrocarbon (HC) and nitrogen oxide
(NOx) components in the exhaust gas, a TWC (Three-Way Catalytic Converter) is used. For the most efficient
use of the TWC, the air-fuel ratio must be precisely controlled so that it is always close to the stoichiometric air-
fuel level. For the purpose of helping the ECM to deliver accurate air-fuel ratio control, a Heated Oxygen
(HO2) sensor 1s used.

The HO2 sensor 1s located behind the TWC, and detects the oxygen concentration in the exhaust gas. Since the
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sensor is integrated with the heater that heats the sensing portion, it is possible to detect the oxygen
concentration even when the intake air volume is low (the exhaust gas temperature is low). When the air-fuel
ratio becomes lean, the oxygen concentration in the exhaust gas is rich. The HO2 sensor informs the ECM that
the post-TWC air-fuel ratio is lean (low voltage, 1.e. less than 0.45 V). Conversely, when the air-fuel ratio is
richer than the stoichiometric air-fuel level, the oxygen concentration in the exhaust gas becomes lean. The
HO2 sensor informs the ECM that the post-TWC air-fuel ratio is rich (high voltage, 1.e. more than 0.45 V). The
HO?2 sensor has the property of changing its output voltage drastically when the air-fuel ratio is close to the
stoichiometric level.

The ECM uses the supplementary information from the HO2 sensor to determine whether the air-fuel ratio after
the TWC is rich or lean, and adjusts the fuel injection time accordingly. Thus, if the HO2 sensor is working
improperly due to internal malfunctions, the ECM is unable to compensate for deviations in the primary air-fuel
ratio control.

Housin
Atmospheric Air g Output Voltage
Ideal Air—[fuel Mixture

Platinum Electrode

Solid Electrolyte
(Zirconia Element)

Heater

—> Coating (Cesaiic) Richer - Air-fuel Ratio - Leaner

Exhaust Gas

ALSG0SET

Fig. 91: Heated Oxvgen Sensor Output Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC DETECTION CONDITION AND TROUBLE AREA

]LTOC DTC Detection Condition Trouble Area
¢ Abnormal voltage output:
S e i foliows ditions (&) e HO?2 sensor (sensor 2)
uring active air-1uel ratio control, rotlowing conditions (a - ; /
and (b) met for certain period of time (2 trip detection logic) & AR F]fel Ram_) (A/F)
PO136 sensor (sensor 1)
a. Heated Oxygen (HO2) sensor voltage does not o Gas leak from exhaust
decrease to less than 0.21 V system
b. HO?2 sensor voltage does not increase to more than o Fuel pressure
059V e Fuel injector
e Low impedance: e PCV valve and hose
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Sensor impedance less than 5 ohms for more than 30 seconds
when ECM presumes sensor to being warmed up and
operating normally (2 trip detection logic)

Air induction system

Low voltage (open):

During active air-fuel ratio control, following conditions (a)
and (b) met for certain period of time (2 trip detection logic)

a. Heated Oxygen (HO2) sensor voltage output less than

Open or short in HO2
sensor (sensor 2)
circuit

HO?2 sensor (sensor 2)
HO?2 sensor heater

more
b. Target air-fuel ratio lean
Extremely high voltage (short):

HO?2 sensor voltage output exceeds 1.2 V for more than 10
seconds (2 trip detection logic)

P0137 021V P
b. Target air-fuel ratio rich (s?nsor 2) )
e Air-Fuel Ratio (A/F)
High impedance: )
sensor (sensor 1)
Sensor impedance 15 kohms or more for more than 90 Gas leak from exhaust
seconds when ECM presumes sensor to be warmed up and System
operating normally (2 trip detection logic)
High voltage (short):
During active zliir-fue.l 1‘atic_; contro_l. foHow_ing cond_itions (a) Short in HO? sensor
and (b) met for certain period of time (2 trip detection logic) (sensor 2) circuit
PO138 a. Heated Oxygen (HO2) sensor voltage output 0.59 V or HO?2 sensor (sensor 2)

ECM internal circuit
malfunction

Air-Fuel Ratio (A/F)
sensor (sensor 1)

PO139

Heated oxygen sensor (sensor 2) voltage does not drop to below 0.2
V immediately after fuel cut starts

Short in HO2 sensor
(sensor 2) circuit

HO?2 sensor (sensor 2)

ECM internal circuit
malfunction
Air-Fuel Ratio (A/F)
sensor (sensor 1)

MONITOR DESCRIPTION

1. Active Air-Fuel Ratio Control

The ECM usually performs air-fuel ratio feedback control so that the Air-Fuel Ratio (A/F) sensor output
indicates a near stoichiometric air-fuel level. This vehicle includes active air-fuel ratio control in addition
to regular air-fuel ratio control. The ECM performs active air-fuel ratio control to detect any deterioration
in the Three-Way Catalytic Converter (TWC) and Heated Oxygen (HO2) sensor malfunctions (refer to
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the diagram below See Fig. 92).

Active air-fuel ratio control is performed for approximately 15 to 20 seconds while driving with a warm
engine. During active air-fuel ratio control, the air-fuel ratio is forcibly regulated to become lean or rich

by the ECM. If the ECM detects a malfunction, a DTC is set.

[u

Abnormal Voltage Output of Heated Oxygen (HO2) Sensor (DTC P0136)

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

While the ECM is performing active air-fuel ratio control, the air-fuel ratio is forcibly regulated to

become rich or lean. If the sensor 1s not functioning properly, the voltage output variation is small. For
example, when the HO2 sensor voltage does not decrease to less than 0.21 V and does not increase to
more than 0.59 V during active air-fuel ratio control, the ECM determines that the sensor voltage output
1s abnormal and sets DTCs P0136.

HOZ Sensor Circuit Malfunction (P0136: Abnormal Voltage)

15 to 20 seconds

Active air fuel ratio control OFF Operation |

[ Normal
¥
\

0.59V 3 f { ——

l
\— Abnormal |

I’_\ T

HO2 sensor voltage

021V

Y A152042608

Fig. 92: Heated Oxygen Sensor Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Open or Short in Heated Oxygen (HO2) Sensor Circuit (DTCs P0137 or P0138)

During active air-fuel ratio control, the ECM calculates the Oxygen Storage Capacity (OSC)* of the
Three-Way Catalytic Converter (TWC) by forcibly regulating the air-fuel ratio to become rich or lean. If
the HO2 sensor has an open or short, or the voltage output of the sensor noticeably decreases. the OSC
indicates an extraordinarily high value. Even if the ECM attempts to continue regulating the air-fuel ratio
to become rich or lean, the HO2 sensor output does not change.

While performing active air-fuel ratio control, when the target air-fuel ratio is rich and the HO2 sensor
voltage output is less than 0.21 V (lean), the ECM interprets this as an abnormally low sensor output
voltage and sets DTC P0137. When the target air-fuel ratio is lean and the voltage output is 0.59 V or
more (rich) during active air-fuel ratio control, the ECM determines that the sensor voltage output is
abnormally high, and sets DTC P0138.
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HINT:

DTC P0138 is also set if the HO2 sensor voltage output is more than 1.2 V for 10 seconds or more.

*. The TWC has the capability to store oxygen. The OSC and the emission purification capacity of the

TWC are mutually related. The ECM determines whether the catalyst has deteriorated, based on the
calculated OSC value (See DTC P0420 CATALYST SYSTEM EFFICIENCY BELOW
THRESHOLD (BANK 1)).

HO2 Sensor Circuit Low Voltage (P0137: Open)

| 15 to 20 seconds
Active air fuel Operation
ratio control OFF P
_/— Normal +— Abnormal
Target air fuel ratio Stoichiometric | ! .[ | [ ﬁ—
Air Fuel Level - V|
Rich [ Normal
—————— ‘ —-'\ .l/_\ [- -
IRNAN
HO2 sensor l | | '
voltage [
0.21V i '
! WY, <
Abnormal
HO2 Sensor Circuit High Voltage (P0138: Short)
Active air fuel OFF | Operation I
ratio control |
Target air fuel ratio Stoichiometric _ | Lean
Air Fuel Level
/— Abnormal
059V
HOZ sensor
voltage
Y AddoED

Fig. 93: Heated Oxvgen Sensor Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

4. High or Low Impedance of Heated Oxygen (HO2) Sensor (DTCs P0136 or P0137)
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During normal air-fuel ratio feedback control, there are small variations in the exhaust gas oxygen
concentration. In order to continuously monitor the slight variation of the HO2 sensor signal while the
engine is running, the impedance™ of the sensor is measured by the ECM. The ECM determines that there
1s a malfunction in the sensor when the measured impedance deviates from the standard range.

*: The effective resistance in an alternating current electrical circuit.
HINT:

¢ The impedance cannot be measured using an ohmmeter.

e DTCs P0136 indicate the deterioration of the HO2 sensor. The ECM sets the DTCs by calculating
the impedance of the sensor when the typical enabling conditions are satisfied (2 driving cycles).

e DTCs P0137 indicate an open or short circuit in the HO2 sensor (2 driving cycles). The ECM sets
the DTCs when the impedance of the sensor exceeds the threshold 15 kohms.

Relationship between element temperature
and impedance:

DTC Detection Area
(Q)
15000 »7/44’/4&4{7!1? AT
1000 o™
100

12 et

%% %%
300 400 500 600 ?00 800
(572)(752)(932) (1112) (1292)(1472)

*C {uF)

A rERS1E12

Fig. 94: [Identifying DTC Detection Areal
Courtesy of TOYOTA MOTOR SALES, U.S.A.,INC.

5. Abnormal Voltage Output of Heated Oxygen (HO2) Sensor During Fuel-cut (DTC P0139)

The sensor output voltage drops to below 0.2 V (extremely Lean status) immediately when the vehicle
decelerates and fuel cut is operating. If the voltage does not drop to below 0.2 V, the ECM determines
that the sensor's response feature has deteriorated, illuminates the MIL and sets a DTC.

MONITOR STRATEGY

MONITOR STRATEGY

P0136: Heated oxygen sensor output voltage (Output voltage)
Related DTCs P0136: Heated oxygen sensor impedance (Low)

P0137: Heated oxygen sensor output voltage (Low voltage)

P0137: Heated oxvgen sensor impedance (High)
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P0138: Heated oxygen sensor output voltage (High voltage)
P0138: Heated oxygen sensor output voltage (Extremely high)
P0139: Heated oxygen sensor output voltage during fuel cut

Required Sensors/Components
(Main)

Heated oxygen sensor (sensor 2)

Required Sensors/Components
(Related)

Crankshaft position sensor

Engine coolant temperature sensor
Mass air flow meter

Throttle position sensor

Frequency of Operation

Once per driving cycle: Active air-fuel ratio control detection
Continuous: Other

20 seconds: Heated oxygen sensor output (Output voltage, High
voltage, Low voltage)
30 seconds: Heated oxygen sensor impedance (Low)

Dusabon 90 seconds: Heated oxygen sensor impedance (High)
10 seconds: Heated oxygen sensor voltage (Extremely high)
7 seconds: Heated oxygen sensor voltage during fuel cut
MIL Operation 2 driving cycles

Sequence of Operation

None

TYPICAL ENABLING CONDITIONS

All:

TYPICAL ENABLING CONDITIONS

present

Monitor runs whenever following DTCs not

P0031, PO032 (Air fuel ratio sensor heater - Sensor 1)
P0037, PO038 (Heated oxygen sensor heater - Sensor
2)

P0102, PO103 (Mass airflow meter)

P0112, PO113 (Intake air temperature sensor)

PO115 - PO118 (Engine coolant temperature sensor)
P0120 - P0223, P2135 (Throttle position sensor)
P0125 (Insufficient ECT for closed loop)

P0171, PO172 (Fuel system)

P0300 - P0304 (Misfire)

P0335 (Crankshaft position sensor)

P0340 (Camshaft position sensor)

P0455, P0456 (EVAP System)

P0500 (Vehicle speed sensor)

P2196 (Air fuel ratio sensor - rationality)

P2237, P2240 (Air fuel ratio sensor open)

P2A00 (Air fuel ratio sensor - slow response)

Heated Oxygen Sensor Output Voltage (Output Voltage, High Voltage and Low Voltage)

TYPICAL ENABLING CONDITIONS
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Active air-fuel ratio control

Performing

Active air-fuel ratio control begins when all of following conditions met:

Battery voltage

11V or more

Engine coolant temperature 75°C(167°F) or more
Idling OFF

Engine RPM Less than 4000 rpm

A/F sensor status Activated

Fuel system status Closed loop

Fuel cut OFF

Engine load 10 to 80%

Shift position 3rd or more (AT), 4th (MT)

Heated Oxygen Sensor Impedance (Low):

TYPICAL ENABLING CONDITIONS

Battery voltage 11 V or more

Estimated sensor temperature Less than 700°C (1292°F)
ECM monitor Completed

DTC P0607 Not set

Heated Oxygen Sensor Impedance (High):

TYPICAL ENABLING CONDITIONS

Battery voltage 11 V or more
Estimated sensor temperature 450 to 750°C (842 to 1472°F) or higher
DTC P0607 Not set

Heated Oxygen Sensor Output Voltage (Extremely High):

TYPICAL ENABLING CONDITIONS

Battery voltage

11 V or more

Time after engine start

2 seconds or more

Heated oxygen sensor voltage during fuel cut:

TYPICAL ENABLING CONDITIONS

Engine coolant temperature 75°C(167°F) or more
Catalyst temperature 400°C (752°F) or more
Fuel cut ON

TYPICAL MALFUNCTION THRESHOLDS

Heated Oxveen Sensor Qutput Voltage (Output voltage):
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TYPICAL MALFUNCTION THRESHOLDS

Either of following conditions met: lor2

1. All of following conditions (a), (b) and (c) met -

(a) Commanded air-fuel ratio 14.2 or less
(b) Rear HO2 sensor voltage 0210059V
(c) OSC (Oxygen Storage Capacity of Catalyst) 2 g or more

2. All of following conditions (d), (e) and (f) met -

(d) Commanded air-fuel ratio 15 or more
(e) Rear HO2 sensor voltage 021t00.59V
(f) OSC 2 g or more

Heated Oxygen Sensor Output Voltage (Low output voltage):

TYPICAL MALFUNCTION THRESHOLDS

All of following conditions (a), (b) and (c) met -

(a) Commanded air-fuel ratio 14.2 or less

(b) Rear HO2 sensor voltage Less than 0.21V
(c) OSC (Oxygen Storage Capacity of Catalyst) 2 g or more

Heated Oxygen Sensor Output Voltage (High output voltage):

TYPICAL MALFUNCTION THRESHOLDS

All of following conditions (a), (b) and (c) met -

(a) Commanded air-fuel ratio 15 or more

(b) Rear HO2 sensor voltage More than 0.59 V
(c) OSC (Oxygen Storage Capacity of Catalyst) 2 g or more

Heated Oxygen Sensor Impedance (Low):

TYPICAL MALFUNCTION THRESHOLDS
Duration of following condition 30 seconds or more
Heated oxygen sensor impedance Less than 5 ohms

Heated Oxygen Sensor Impedance (High):

TYPICAL MALFUNCTION THRESHOLDS
Duration of following condition 90 seconds or more
Heated oxygen sensor impedance 15 kohms or more

Heated Oxygen Sensor Output Voltage (Extremely High):

TYPICAL MALFUNCTION THRESHOLDS
I |
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Duration of following condition 10 seconds or more

Heated oxygen sensor voltage 1.2 V or higher

Heated Oxygen Sensor Voltage During Fuel-cut:

TYPICAL MALFUNCTION THRESHOLDS

|Du1‘ation until rear heated oxygen sensor voltage drops to 0.2 V after fuel cut |7 seconds or more

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

Duration of following condition 30 seconds or more
Heated oxygen sensor voltage Varies between 0.1 Vand 0.9V
MONITOR RESULT

Refer to CHECKING MONITOR STATUS .

WIRING DIAGRAM
)
4 44
1A 1 —(@A21] MREL
|
2
~(_1A
; 2]+ HA1A]1 A9 Ha1A
/& |em s
i AlA#]3 o-------0 M2 agas
T ——C19)
3 " |
2 1A D A1A~[4 ' l ,—-.1113 AlA-
EF| Rt —C1Y
] :I-: i (Shielded)
Air Fuel Ratio Sensor =
101C {Sensor 1)
Integration Relay
{Eegine Room Relay o
Block) HT4
{C19) 2
T (s OX1B
MAIN 87
+ _l_ (C15) EX1 B’J7
1 |Battery F27 L
T Heated Oxygen Sensor -
_L (Sensor 2) ECM

AlTO6aED2

Fig. 95: Heated Oxvgen Sensor - Wiring Diagram (Bank 1 Sensor 2)
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Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.
CONFIRMATION DRIVING PATTERN
HINT:

o This confirmation driving pattern is used in the "PERFORM CONFIRMATION DRIVING PATTERN"
procedure of the following diagnostic troubleshooting procedure.

o Performing this confirmation driving pattern will activate the Heated Oxygen (HO2) sensor monitor (The
catalyst monitor 1s performed simultaneously). This is very useful for verifying the completion of a
repair.

Vehicle Speed

120 km/h |
(75 mph) [E]
[C]
60 kmv/h

(40 mph)

okmn | Al
(0 mph)

Warm-up 10 minutes or more 8 seconds 8 seconds 8 seconds
or more or more or more

AVEBSI2E08

Fig. 96: Vehicle Speed Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Connect a Techstream to the DLCS3.

Turn the ignition switch to ON.

Warm-up the engine until the engine coolant temperature reaches 75°C (167°F) or more [A].

Drive the vehicle at between 60 km/h and 120 km/h (40 mph and 75 mph) for at least 10 minutes [B].

Drive the vehicle 60 km/h (40 mph) or more and decelerate the vehicle for 8 seconds or more. Perform
this 3 times [C].

Turn the tester ON.

il ol

~ o

. Select the following menu items: Powertrain / Engine / Utility / All Readiness.
8. Input DTCs: P0136, P0137, P0138 and P0139.

o Check the DTC MONITOR is NORMAL. If DTC MONITOR is INCOMPLETE, perform the
drive pattern adding the vehicle speed and using the second gear to decelerate the vehicle.

INSPECTION PROCEDURE
HINT:

Malfunctioning areas can be identified by performing the Control the Injection Volume for A/F sensor function
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provided in the Active Test. The Control the Injection Volume for A/F sensor function can help to determine
whether the Air Fuel Ratio (A/F) sensor, Heated Oxygen (HO2) sensor and other potential trouble areas are
malfunctioning.

The following instructions describe how to conduct the Control the Injection Volume for A/F sensor operation
using a Techstream.

S b kOu D e

Connect the Techstream to the DLC3.

Start the engine.

Turn the tester ON.

Warm up the engine at an engine speed of 2500 rpm for approximately 90 seconds.

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the Injection
Volume for A/F sensor.

6. Perform the Active Test operation with the engine in an idling condition (press the RIGHT or LEFT

button to change the fuel injection volume.)

Monitor the output voltages of the A/F and HO2 sensors (AFS B1 S1 and O2S B1 S2) displayed on the
tester.

HINT:

e The Control the Injection Volume for A/F sensor operation lowers the fuel injection volume by
12.5% or increases the injection volume by 25%.

¢ Each sensor reacts in accordance with increases and decreases in the fuel injection volume.

INJECTION VOLUME AND VOLTAGE SPECIFICATION

Tester Display (Sensor){Injection Volume|Status Voltage
. . +25% Rich | Less than3.0 V
AES Bl B1(AE) -12.5% Lean |More than 3.35V
. +25% Rich |[More than 0.55 V|
"
LZSBLEAHD -12.5% Lean | Less than 0.4 V

NOTE: The Air Fuel Ratio (A/F) sensor has an output delay of a few seconds
and the Heated Oxygen (HO2) sensor has a maximum output delay of

approximately 20 seconds.

A/F SENSOR AND HO2 SENSOR OUTPUT VOLTAGE SPECIFICATION

Output Voltage

More han 335 V =gt
1 oK
Lesa than 30V = -

Casé A/F Sensor (Sensor 1) HO?2 Sensor (Sensor 2) Main Suspected Trouble
Output Voltage Output Voltage Area
weckonvoume 2% [ [ mectonvowme 0 [T [T
1 "

Morg than 085 W =——fs
Output Vioitage

{ o

Loass than 0.4V ~e—fie
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loction Veme :;5; S Injacton Vokume ;5:' U A/F sensor heater
2 SR .. T = A/F sensor circuit
Output Voltags Output Maltage " {_L \—}roﬁ
Almost no resction e L R i
R I i I wectonVowme "> [T] [ HO?2 sensor
3 IR e M e O HO?2 sensor heater
Cutput Voltage i_] 0K Cutput Voltage NG . B
O '—’ = Noisatne soskon HO?2 sensor circuit
Injector
+26% +25% —
Injecton Volume A J—]_I_ Injectan Volume 425% IU- Fuel pressure
4 v . Gas leak from exhaust
ulput VoRtage utpul Veltage NG x = 5
Amost no reaction Almost o teaclion Systen‘l (Alr fuel ratio
extremely rich or lean)

e Following the Control the Injection Volume for A/F sensor procedure enables technicians to check
and graph the voltage outputs of both the A/F and HO2 sensors.

o To display the graph. select the following menu items: Powertrain / Engine and ECT / Active Test /
Control the Injection Volume for A/F Sensor / A/F Control System / AFS B1 S1 and O2S Bl S2;
then press the graph button on the Data List view.

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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.

L.

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

READ DTC OUTPUT (DTC P0136, P0137, P0138 OR P0139)

Connect a Techstream to the DLC3.

a.
b. Turn the ignition switch to ON.
c. Turn the tester ON.
d.
e. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
P0138 or PO139 A
P0137 B
P0136 C

B: Go to step 8

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
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C: Gotostep 6

A: Go to next step

!\J

READ VALUE USING TECHSTREAM (OUTPUT VOLTAGE OF HEATED OXYGEN
SENSOR)

a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.

¢. Turn the tester ON.
d

. Select the following menu items: Powertrain / Engine and ECT / Data List / A/F Control System /
02S B1 S2.

Allow the engine to idle.

o

f. Read the Heated Oxygen (HO2) sensor output voltage while idling.
Result

RESULT REFERENCE
Result Proceed to
1.0 V or more A
Lessthan 1.0 V B

B: Gotostep 5
A: Go to next step

3. INSPECT HEATED OXYGEN SENSOR (CHECK FOR SHORT)
a. Disconnect the heated oxygen sensor connector.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection|Condition|Specified Condition
2(+B)-4(E2)

2 (+B) - 3 (OX1B)

Always | 10 kohms or higher

¢. Reconnect the heated oxygen sensor connector.

NG: REPLACE HEATED OXYGEN SENSOR (See REMOVAL )

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 225/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

Component without harness connected:
{Heated Oxygen Sensor)

A1TDESREDD

Fig. 97: Identifving Heated Oxygen Sensor Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

4. CHECK HARNESS AND CONNECTOR (CHECK FOR SHORT)
a. Turn the ignition switch to OFF and wait for 5 minutes or more.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C19-47 (HT1B) - C19-64 (OX1B)| Always | 10 kohms or higher

d. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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Front view of wire harness connector:

(to ECM)

= = S v—
Hﬁl‘ﬂ#—t—f‘—ﬂ—tgi; o ||
(P
A e~ = —

OX1B HT1B

A13IBXGEIT

Fig. 98: Identifving ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPLACE ECM (See REMOVAL )
5. INSPECT AIR FUEL RATIO SENSOR
HINT:

This A/F sensor test is to check the A/F sensor current during the fuel-cut. When the sensor is normal, the
sensor current will indicate below 3.0 mA in this test.

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Drive the vehicle according to the drive pattern listed below:

fony O e

1. Warm up the engine until the engine coolant temperature reaches 75°C (167°F) or more.

2. Drive the vehicle at 60 km/h (40 mph) or more and decelerate the vehicle for 5 seconds or
more.

3. Repeat the deceleration above at least 3 times.
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60 km/h
(40 mph) '

0 km/h
(0 mph)

-

Warm-up 5 seconds or more 5 seconds or more 5 seconds or more

ATGEIB1ED

Fig. 99: Vehicle Speed Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Select the following menu items: Powertrain / Engine and ECT / Monitor / O2 Sensor / Details.

f. Confirm that RANGE B1S1 is either PASS or FAIL. If the tester shows Incomplete, re-check

09

h.

RANGE BI1S1 after performing the drive pattern.
Select the RANGE B1S1.
Read the Test Value.

Standard current:
Less than 3.0 mA
HINT:

If the tester shows Incomplete again, add the vehicle speed and use the second gear to decelerate
the vehicle. Refer to the CONFIRMATION DRIVING PATTERN.

OK: Gotostep 11

NG: Go to step 14

6. READ VALUE USING TECHSTREAM (OUTPUT VOLTAGE OF HEATED OXYGEN

SENSOR)
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.
c. Turn the tester ON.
d. Start the engine.
e. Select the following menu items: Powertrain / Engine and ECT / Data List / A/F Control System /
02S B1 S2.
f. After warming up the engine, run the engine at an engine speed of 2500 rpm for 3 minutes.
g. Read the output voltage of the heated oxygen sensor when the engine rpm is suddenly increased.

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 228/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

HINT:
Quickly accelerate the engine to 4000 rpm 3 times using the accelerator pedal.
Standard voltage:
Fluctuates between below 0.4 V and 0.5 V or higher.
NG: Goto step 8
OK: Go to next step

7. PERFORM ACTIVE TEST USING TECHSTREAM (INJECTION VOLUME)
Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Start the engine and warm it up.

e /o o

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the Injection
Volume.

f. Change the fuel injection volume using the tester, and monitor the voltage output of Air Fuel Ratio
(A/F) and Heated Oxygen (HO2) sensors displayed on the tester.

HINT:

o Change the fuel injection volume within the range of -12% and +12%. The injection volume
can be changed in 1% graduations within the range.

e The A/F sensor is displayed as AFS B1 S1 or AFS B2 S1, and the HO2 sensor is displayed as
02S BI1 S2 or O2S B2 S2 on Techstream.

Result

VOLTAGE SPECIFICATION

Tester Display (Sensor) Voltage Variation Proceed to
Alternates between more and less than 3.3V OK
AFS BI S1 (A/F) Remains at more than 3.3 V NG
Remains at less than 3.3V NG
HINT:

A normal HO2 sensor voltage (O2S B1 S2) reacts in accordance with increases and decreases
in fuel injection volumes. When the A/F sensor voltage remains at either less or more than
3.3 V despite the HO2 sensor indicating a normal reaction, the A/F sensor is malfunctioning.
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Injection Volume

+12%

_190
Malfunction 12% AIF Sensor
/ Qutput

33V —

HO2 Sensor Qutput
Malfunction

1V |—

oV

A1 PABDEENZ

Fig. 100: Injection Volume And Heated Oxygen Sensor Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Go to step 14

OK : CHECK ENGINE TO DETERMINE CAUSE OF EXTREMELY RICH OR LEAN ACTUAL
AIR FUEL RATIO (See TYPICAL ENABLING CONDITIONS )

8. CHECK FOR EXHAUST GAS LEAK
OK:
No gas leak.

NG: REPAIR OR REPLACE EXHAUST GAS LEAK POINT (See COMPONENTS )

OK: Go to next step

9. INSPECT HEATED OXYGEN SENSOR (HEATER RESISTANCE) (See INSPECTION
PROCEDURE )

NG: REPLACE HEATED OXYGEN SENSOR (See REMOVAL )
OK: Go to next step

10. CHECK HARNESS AND CONNECTOR (HEATED OXYGEN SENSOR - ECM)
a. Disconnect the heated oxveen sensor connector.
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b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
F27-1 (HT1B) - C19-47 (HT1B)
F27-3 (OX1B) - C19-64 (OXI1B)| Always Below 1 ohms
F27-4 (E2) - C19-87 (EXIB)

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
F27-1 (HT1B) or C19-47 (HT1B) - Body ground
F27-3 (OX1B) or C19-64 (OX1B) - Body ground

Always | 10 kohms or higher

d. Reconnect the heated oxygen sensor connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Heated Oxygen Sensor)

Oox1B

Front view of wire harmess connector:
(to ECM)

EX1B (0) 4 1]:]

AVTOETEEDD

Fig. 101: Identifving Heated Oxvgen Sensor And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

11. REPLACE HEATED OXYGEN SENSOR
a. Replace the heated oxygen sensor (See REMOVAL ).
12. PERFORM CONFIRMATION DRIVING PATTERN

HINT:

Refer to the CONFIRMATION DRIVING PATTERN.

13. CHECK WHETHER DTC OUTPUT RECURS (DTC P0136, P0137, P0138 OR P0139)
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.
c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Utility / All Readiness.
e. Input DTCs: P0136, P0137, P0138 and P0139.
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14.

16.

e Check the DTC MONITOR is NORMAL. If DTC MONITOR is INCOMPLETE, perform
the drive pattern increasing the vehicle speed and using the second gear to decelerate the

vehicle.
Result
RESULT REFERENCE
Result Proceed to
No output A

P0136, P0137, PO138 or PO139 detected B

B : REPLACE AIR FUEL RATIO SENSOR (See REMOVAL )

A : END

REPLACE AIR FUEL RATIO SENSOR
a. Replace the air fuel ratio sensor (See REMOVAL ).

. PERFORM CONFIRMATION DRIVING PATTERN

HINT:

Refer to the CONFIRMATION DRIVING PATTERN.

CHECK WHETHER DTC OUTPUT RECURS (DTC P0136, P0137, P0138 OR P0139)

a.
b. Turn the ignition switch to ON.
&
d
e

Connect a Techstream to the DL.C3.

Turn the tester ON.
Select the following menu items: Powertrain / Engine and ECT / Utility / All Readiness.

. Input DTCs: P0136, P0137, P0138 and P0139.

e Check the DTC MONITOR is NORMAL. If DTC MONITOR is INCOMPLETE, perform
the drive pattern increasing the vehicle speed and using the second gear to decelerate the

vehicle.
Result
RESULT REFERENCE
Result Proceed to
No output A

P0136, P0137, PO138 or P0139 detected B

B : REPLACE HEATED OXYGEN SENSOR (See REMOVAL )

A : END
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DTC P0171 SYSTEM TOO LEAN (BANK 1); DIC P0172 SYSTEM TOO RICH (BANK 1)

DESCRIPTION

The fuel trim is related to the feedback compensation value, not to the basic injection time. The fuel trim

consists of both the short-term and long-term fuel trims.

The short-term fuel trim is fuel compensation that is used to constantly maintain the air fuel ratio at
stoichiometric levels. The signal from the Air Fuel Ratio (A/F) sensor indicates whether the air fuel ratio is rich
or lean compared to the stoichiometric ratio. This triggers a reduction in the fuel injection volume if the air fuel

ratio is rich and an increase in the fuel injection volume if it is lean.

Factors such as individual engine differences, wear over time and changes in operating environment cause
short-term fuel trim to vary from the central value. The long-term fuel trim, which controls overall fuel

compensation, compensates for long-term deviations in the fuel trim from the central value caused by the short-

term fuel trim compensation.

If both the short-term and long-term fuel trims are lean or rich beyond predetermined values, it is interpreted as

a malfunction, and the ECM illuminates the MIL and sets a DTC.

DTC DETECTION CONDITION AND TROUBLE AREA

DIC

DTC Detection Condition
No.

Trouble Area

With warm engine and stable air fuel ratio feedback,
PO171 |fuel trim considerably in error to lean side
(2 trip detection logic)

Air induction system
Injector blockage
Mass air flow meter

Engine coolant temperature
sensor

Fuel pressure
Gas leak from exhaust system

Open or short in air fuel ratio
sensor (sensor 1) circuit

Air fuel ratio sensor (sensor 1)
EFI Fuse

PCV valve and hose

PCV hose connections

ECM

With warm engine and stable air fuel ratio feedback.

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Injector leak or blockage
Mass air flow meter
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fuel trim considerably in error to rich side
(2 trip detection logic)

Fuel pressure
Gas leak from exhaust system
Open or short in air fuel ratio

P0172 sensor (sensor 1) circuit
Air fuel ratio sensor (sensor 1)
EFI fuse
ECM
HINT:

e When DTC P0171 is set, the actual air fuel ratio is on the lean side. When DTC P0172 is set, 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 may be set. The MIL is then

1lluminated.

e When the total of the short-term and long-term fuel trim values is within the malfunction threshold (and
the engine coolant temperature is more than 75°C [167°F]), the system is functioning normally.

MONITOR DESCRIPTION

Under closed-loop fuel control, fuel injection volumes that deviate from those estimated by the ECM cause
changes in the long-term fuel trim compensation value. The long-term fuel trim is adjusted when there are
persistent deviations in the short-term fuel trim values. Deviations from the ECM's estimated fuel injection

volumes also affect the average fuel trim learning value, which is a combination of the average short-term fuel

trim (fuel feedback compensation value) and the average long-term fuel trim (learning value of the air- fuel

ratio). If the average fuel trim learning value exceeds the malfunction thresholds, the ECM interprets this a fault

in the fuel system and sets a DTC.

Example:

The average fuel trim learning value is more than +35% or less than -35%, the ECM interprets this as a fuel

system malfunction.
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Fuel Compensation

Amount
P0O171
+35%:
Malfunction Threshold 135
of LEAN Condition :

1.0

P0172
-35%: =085 |
Malfunction Threshold
of RICH Condition
Y MEBTEN

Fig. 102: [Fuel Compensation Amount Graph]
Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

MONITOR STRATEGY
MONITOR STRATEGY

P0171: Fuel trim Lean (bank 1)
Bekted DICs P0172: Fuel trim Rich (bank 1)
Required Sensors/Components (Main) Fuel system

Air Fuel Ratio (A/F) sensor
Required Sensors/Components (Related) Mass air flow meter

Crankshaft position sensor
Frequency of Operation Continuous
Duration Within 10 seconds
MIL Operation 2 driving cycles
Sequence of Operation None
TYPICAL ENABLING CONDITIONS
Fuel-trim:
TYPICAL ENABLING CONDITIONS

P0010 (VVT OCV)

P0O0O11 (VVT System 1 - Advance)

P0012 (VVT System 1 - Retard)

P0031, PO032 (A/F sensor heater - Sensor 1)
P0102 -P0103 (Mass air flow meter)
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Monitor runs whenever following DTCs not
present

PO115 - PO118 (Engine coolant temperature sensor)
P0120 - P0223, P2135 (Throttle position sensor)

P0125 (Insufficient engine coolant temperature for closed
loop)

P0335 (Crankshaft position sensor)

P0340 (Camshaft position sensor)

P0351 - P0354 (Igniter)

P0500 (Vehicle speed sensor)

Fuel system status

Closed-loop

Battery voltage

11V or more

Either of following conditions 1 or 2 set

1. Engine RPM

Below 1100 rpm

2. Intake air amount per revolution

0.22 g/rev or more

Catalyst monitor

No executed

TYPICAL MALFUNCTION THRESHOLDS

Fuel-trim:

TYPICAL MALFUNCTION THRESHOLDS

Purge-cut Executing

Either of following conditions 1 or 2 met -

1. Average between short-term fuel trim and long-term fuel trim 35% or more (varies with ECT)
2. Average between short-term fuel trim and long-term fuel trim -35% or less (varies with ECT)
WIRING DIAGRAM

Refer to DTC P2195 .

INSPECTION PROCEDURE

HINT:

Malfunctioning areas can be identified by performing the Control the Injection Volume for A/F sensor function
provided in the Active Test. The Control the Injection Volume for A/F sensor function can help to determine

whether the Air Fuel Ratio (A/F) sensor, Heated Oxygen (HO2) sensor and other potential trouble areas are

malfunctioning.

The following instructions describe how to conduct the Control the Injection Volume for A/F sensor operation

using a Techstream.

Connect the Techstream to the DLLC3.
Start the engine.
Turn the tester ON.

Pl B g

Warm un the eneine at an engine sneed of 2500 rmm for annroximatelv 90 seconds
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5. Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the Injection
Volume for A/F sensor.

6. Perform the Active Test operation with the engine in an idling condition (press the RIGHT or LEFT
button to change the fuel injection volume.)

7. Monitor the output voltages of the A/F and HO2 sensors (AFS B1 S1 and O2S B1 S2) displayed on the

tester.

HINT:

e The Control the Injection Volume for A/F sensor operation lowers the fuel injection volume by
12.5% or increases the injection volume by 25%.

e Each sensor reacts in accordance with increases and decreases in the fuel injection volume.

INJECTION VOLUME AND VOLTAGE SPECIFICATION

Tester Display (Sensor)(Injection Volume|Status Voltage
+25% Rich | Less than3.0 V
AFS B S1(AF) T25% L:;; MSES m}:;l 335V
+25% ' 3 55V
oasm1 2 nos) | — 2% T b bsr
NOTE:

The Air Fuel Ratio (A/F) sensor has an output delay of a few seconds
and the Heated Oxygen (HO2) sensor has a maximum output delay of
approximately 20 seconds.

A/F SENSOR AND HO2 SENSOR OUTPUT VOLTAGE SPECIFICATION

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

A/F Sensor (Sensor 1) HO?2 Sensor (Sensor 2) Main Suspected Trouble
Case t 2
Qutput Voltage Qutput Voltage Area
Injection Volume ::5:; Ingection Violume :jx::. _ I l i
l e e 3,35 g MOre Puan 0.5 Y s -
Culput Viktage L| Cuipt Voltage
Less than 30V —==p—1T"1 Lessthan 04V -
750, 5%
infection Vokume “:; . irjecton Vokume b e A/F sensor
2 RO _7[\_[ e A/F sensor heater
Cwtput Voltage NG Quiput Voltage oK . .
Almost n reaction Lessthan04V —1—y 7~ e AJF sensor circuit
infecion Voksma i mr injection Vokme e . e HO?2 sensor
12.5% - 125% &
3 wes sy Sl ¢ HO2 sensor heater
Quiput Voktage | oK Cutput Voltage NG 3 3
ek n oy Ameat no raacton e HO2 sensor circuit
mectonvoume 2% [ [ mocevvre % M [ e Injector
125% =12 5%
4 e Fuel pressure
Output Vol . Owtput Voltaga =
il NG Y it NG e Gas leak from exhaust
system (Air fuel ratio
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| | ‘ ‘ extremely rich or lean)

¢ Following the Control the Injection Volume for A/F sensor procedure enables technicians to check
and graph the voltage outputs of both the A/F and HO2 sensors.

e To display the graph, select the following menu items: Powertrain / Engine and ECT / Active Test /
Control the Injection Volume for A/F Sensor/A/F Control System /AFS B1 S1 and O2S B1 S2;
then press the graph button on the Data List view.

HINT:

e Read freeze frame data using a Techstream. Freeze frame data records the engine condition when
malfunctions are detected. When troubleshooting, freeze frame data can help determine if the vehicle was
moving or stationary, 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.

e 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.

1. CHECK ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0171 OR P0172)
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.
c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
¢

. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
P0171 or PO172 A

P0O171 or PO172 and other DTCs B

HINT:
If any DTCs other than PO171 or PO172 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

!\J

CHECK PCV HOSE CONNECTIONS

OK:

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 239/660




29.07.2021

SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

PCYV hose is connected correctly and is not damaged.

NG: REPAIR OR REPLACE PCV HOSE

OK: Go to next step

3. CHECK AIR INDUCTION SYSTEM

a.

Check the air induction system for vacuum leak (See ON-VEHICLE INSPECTION ).

OK:

No leak from air induction system.

NG: REPAIR OR REPLACE AIR INDUCTION SYSTEM

OK: Go to next step

4. PERFORM ACTIVE TEST USING TECHSTREAM (A/F CONTROL)

e A0 T

ga

Connect a Techstream to the DLC3.

Start the engine.

Turn the tester ON.

Warm up the engine at an engine speed of 2500 rpm for approximately 90 seconds.

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the Injection
Volume for A/F Sensor.

Perform the Control the Injection Volume for A/F Sensor operation with the engine in an idling
condition (press the RIGHT or LEFT button to change the fuel injection volume).

Monitor the voltage outputs of the Air Fuel Ratio (A/F) sensor and the Heated Oxygen (HO2)
sensor (AFS B1S1 and O2S B1S2) displayed on the tester.

HINT:

e The Control the Injection Volume for A/F Sensor operation lowers the fuel injection volume
by 12.5% or increases the injection volume by 25%.

o Each sensor reacts in accordance with increases and decreases in the fuel injection volume.
Standard

INJECTION VOLUME AND VOLTAGE SPECIFICATION

Tester Display (Sensor)|Injection Volume|Status| Voltage
) +25% Rich | Less than 3.0
A5 BISL (BF) -12.5% Lean |More than 3.35
. +25% Rich [More than 0.55
02S B1S2 (HO2 -
( ) -12.5% Lean | Less than 0.4
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Result:

RESULT REFERENCE

Status AFS
B1S1

Status 028
B1S2

A/F Condition and
A/F Sensor
Condition

Misfire

Suspected Trouble Area

Proceed
to

Lean/Rich

Lean/Rich

Normal

&

Lean

Lean

Actual air fuel ratio
lean

May
occur

e PCV valve and hose

e PCV hose
connections

e Injector blockage
e Gas leak from
exhaust system

¢ AIr induction
system

o Fuel pressure

¢ Mass Air Flow
(MAF) meter

¢ Engine Coolant
Temperature (ECT)
sensor

Rich

Actual air fuel ratio
rich

¢ Injector blockage or
blockage

e Gas leak from
exhaust system

e Ignition system
o Fuel pressure
o MAF meter

o ECT sensor

Lean/Rich

A/F sensor
malfunction

e A/F sensor

Lean/Rich

A/F sensor
malfunection

e A/F sensor

Lean: During Control the Injection Volume for A/F Sensor, the A/F sensor output voltage
(AFS) is consistently more than 3.35 V, and the HO2 sensor output voltage (O2S) is
consistently less than 0.4 V.

Rich: During Control the Injection Volume for A/F Sensor, the AFS is consistently less than
3.0V, and the O2S is consistently more than 0.55 V.

Lean/Rich: During Control the Injection Volume for A/F Sensor of the Active Test, the
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output voltage of the heated oxygen sensor alternates correctly.
B: Gotostep 11
C: Gotostep 15
A: Go to next step

5. READ VALUE USING TECHSTREAM (COOLANT TEMP)
Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List / All Data / Coolant
Temp.

e. Read the Data List twice, when the engine is both cold and warmed up.

S

Standard value:

With cold engine: Same as ambient air temperature.

With warm engine: 80 to 100°C (176 to 212°F).
NG: REPLACE ENGINE COOLANT TEMPERATURE SENSOR (See REMOVAL )
OK: Go to next step

6. INSPECT MASS AIR FLOW METER
a. Read the values using a Techstream (MAF).

NOTE: o Turn the ignition switch to OFF.

¢ Perform the inspection with the vehicle indoors and on a level
surface.

o Perform the inspection of the mass air flow meter while it is
installed in the air cleaner case (installed on the vehicle).

e During the test, do not use the exhaust air duct to perform
suction on the exhaust pipe.

Connect a Techstream to the DLC3.

Turn the ignition switch to ON (do not start the engine).

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List / MAF.

B N O

Wait for 30 seconds, and read the values on the tester.

h
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Standard value:
Less than 022g/sec

b. Inspect the mass air flow meter.
1. Remove the mass air flow meter (See REMOVAL ).

2. Using a work light, check that the platinum filament (heater portion) in the mass air flow
meter has no foreign matter attached.

OK:
No foreign matter attached.
3. Reinstall the mass air flow meter (See INSTALLATION ).

NG: REPLACE MASS AIR FLOW METER (See REMOVAL )

Mass Air Flow Meter

* Platinum Hot Wire
(Heater)

ATS4M8EDN

Fig. 103: Identifving Platinum Filament (Heater Portion) In Mass Air Flow Meter
Courtesy of TOYOTA MOTOR SALES, US.A., INC.

OK: Go to next step

7. CHECK FUEL PRESSURE
a. Check the fuel pressure (See ON-VEHICLE INSPECTION ).

NG: REPAIR OR REPLACE FUEL SYSTEM
OK: Go to next step
8. CHECK FOR EXHAUST GAS LEAK

OK:
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No gas leak.
NG: REPAIR OR REPLACE EXHAUST SYSTEM
OK: Go to next step
9. CHECK SPARK AND IGNITION
HINT:

o Refer to the ignition system inspection procedure (See ON-VEHICLE INSPECTION ).
o If the spark plugs or ignition system malfunctions, engine misfire may occur. The misfire count can

be read using a Techstream. Select the following menu items: Powertrain / Engine and ECT / Data
List / All Data / Cylinder #1 Misfire Rate (to Cylinder #4 Misfire Rate)
NG: REPAIR OR REPLACE IGNITION SYSTEM
OK: Go to next step
10. INSPECT FUEL INJECTOR ASSEMBLY (INJECTION AND VOLUME)
HINT:

e Refer to the fuel injector inspection procedure (See INSPECTION ).

e If the injectors malfunction, engine misfire may occur. The misfire count can be read using a
Techstream. Select the following menu items: Powertrain / Engine and ECT/ Data List / All Data /
Cylinder #1 Misfire Rate (to Cylinder #4 Misfire Rate).

NG: REPLACE FUEL INJECTOR ASSEMBLY (See REMOVAL )
OK: Go to next step

11. INSPECT AIR FUEL RATIO SENSOR (HEATER RESISTANCE) (See INSPECTION
PROCEDURE )

NG: REPLACE AIR FUEL RATIO SENSOR (See REMOVAL )
OK: Go to next step

12. CHECK TERMINAL VOLTAGE (POWER SOURCE OF AIR FUEL RATIO SENSOR) (See
INSPECTION PROCEDURE )

NG: Gotostep 17

OK: Go to next step
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13. CHECK HARNESS AND CONNECTOR (AIR FUEL RATIO SENSOR - ECM) (See
INSPECTION PROCEDURE )

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
OK: Go to next step

14. REPLACE AIR FUEL RATIO SENSOR
a. Replace the air fuel ratio sensor (See REMOVAL ).
15. PERFORM CONFIRMATION DRIVING PATTERN

Vehicle Speed

|

|
Between 60 and 120 km/h | R 9
(38 and 75 mph) I

Idling \_ )

Ignition swilch OFF  *

-

(a), (b), (c), (d), (&) Warming up h 3 to 5 minutes

Time

P AIEEIEDS

Fig. 104: Vehicle Speed Graph
Courtesy of TOYOTA MOTOR SALES, US.A., INC.

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DIC CHECK / CLEAR ).

Switch the ECM from normal mode to check mode using the tester (See CHECK MODE
PROCEDURE ).

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

Drive the vehicle at between 60 km/h and 120 km/h (38 mph and 75 mph) and at an engine speed
of between 1400 rpm and 3200 rpm for 3 to 5 minutes.

o o Oop

@

HINT:

If the system is still malfunctioning, the MIL will be illuminated during step (g).
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NOTE: If the conditions in this test are not strictly followed, no malfunction
will be detected.

16. CHECK WHETHER DTC OUTPUT RECURS (DTC P0171 OR P0172)
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.
c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
e

. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
No output A
PO171 or PO172 B

B : REPLACE ECM (See REMOVAL )
A:END

17. CHECK HARNESS AND CONNECTOR (AIR FUEL RATIO SENSOR - INTEGRATION
RELAY) (See INSPECTION PROCEDURE )

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

OK : REPAIR OR REPLACE ECM POWER SOURCE CIRCUIT (See ECM POWER SOURCE
CIRCUIT )

DTC P0300 RANDOM / MULTIPLE CYLINDER MISFIRE DETECTED; DTC P0301 CYLINDER 1
MISFIRE DETECTED; DIC P0302 CYLINDER 2 MISFIRE DETECTED; DTC P0303 CYLINDER 3
MISFIRE DETECTED; DTC P0304 CYLINDER 4 MISFIRE DETECTED

DESCRIPTION

Sensor ECM

foYe—mo— ,
i |
CKP Sensor

AMGTETESS

Fio. 105 Communication Niacram Retween CMP/CKP Sensar And FOCM
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Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

When the engine misfires, high concentrations of hydrocarbons (HC) enter the exhaust gas. High HC
concentration levels can cause increase in exhaust emission levels. Extremely high concentrations of HC can
also cause increases in the Three-Way Catalytic Converter (TWC) temperature, which may cause damage to the
TWC. To prevent this increase in emissions and to limit the possibility of thermal damage, the ECM monitors
the misfire rate. When the temperature of the TWC reaches the point of thermal degradation, the ECM blinks
the MIL. To monitor misfires, the ECM uses both the Camshaft Position (CMP) sensor and the Crankshaft
Position (CKP) sensor. The CMP sensor is used to identify any misfiring cylinders and the CKP sensor is used
to measure variations in the crankshaft rotation speed. Misfires are counted when the crankshaft rotation speed
variations exceed predetermined thresholds. If the misfire count exceeds the threshold levels, and could cause
emission deterioration, the ECM illuminates the MIL and sets a DTC.

DTC DETECTION CONDITION AND TROUBLE AREA

I;I['C DTC Detection Condition Trouble Area
e Open or short in engine
When one of following conditions below is detected (2 trip ke hawicss _
detectlon loglc): L ] COImeCTOl‘ C(Jm}ectlon
e Vacuum hose connections
P0300 e High temperature misfire occurs in Three-Way Catalytic « Ignition system
Converter (TWC) (MIL blinks) I;ueI nioctor
L ]
e Emission deterioration misfire occurs (MIL illuminates) Fuel : ]
Simultaneous misfiring of several cylinders occurs ¢ ruelpressure
e Mass Air Flow (MAF)
meter
¢ Engine Coolant
When one of following conditions below is detected (2 trip b el‘atL.Ire e i
detection logic): e Compression pressure
P0301 e Valve clearance
P0302 e High temperature misfire occurs in Three-Way Catalytic o Valve timing
P0303 Converter (TWC) (MIL blinks) i
P0304 o N } _ _ e PCV valve and hose
¢ Emission deterioration misfire occurs (MIL illuminates) :
.y - - o e PCV hose connections
e Misfiring of specific cylinder occurs . AR SR
¢« ECM

When DTCs for misfiring cylinders are randomly set, but DTC P0300 is not set, it indicates that misfires have
been detected in different cylinders at different times. DTC P0300 1s only set when several misfiring cylinders
are detected at the same time.

MONITOR DESCRIPTION

The ECM illuminates the MIL and sets a DTC when either one of the following conditions, which could cause
emission deterioration, is detected (2 trip detection logic).

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 247/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD

2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

o Within the first 1000 crankshaft revolutions of the engine starting, an excessive misfiring rate
(approximately 20 to 50 misfires per 1000 crankshaft revolutions) occurs once.

o An excessive misfiring rate (approximately 20 to 50 misfires per 1,000 crankshaft revolutions) occurs a

total of 4 times.

The ECM flashes the MIL and sets a DTC when either one of the following conditions, which could cause the
Three-Way Catalytic Converter (TWC) damage, is detected (2 trip detection logic).

HINT:

If a catalyst damage misfire occurs, the monitor informs the driver by blinking the MIL (1 trip).

o In every 200 crankshaft revolutions at a high engine rpm, the threshold misfiring percentage is recorded

once.

e In every 200 crankshaft revolutions at a normal engine rpm, the threshold misfiring percentage is

recorded 3 times.

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)

Crankshaft position sensor
Camshaft position sensor

Required Sensors/Components (Related)

Engine coolant temperature
Intake air temperature sensor
Mass air flow meter

Frequency of Operation

Continuous

Duration

1000 to 4000 crankshaft revolutions: Emission related misfire
200 to 600 crankshaft revolutions: Catalyst damaged misfire

MIL Operation

2 driving cycles: Emission related misfire
MIL flashes immediately: Catalyst damaged misfire

Sequence of Operation

None

TYPICAL ENABLING CONDITIONS

Misfire:

TYPICAL ENABLING CONDITIONS

P0102 - P0103 (Mass air flow meter)
PO111 - P0113 (Intake air temperature sensor)

P0115 - P0118 (Engine coolant temperature sensor)
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P0120 - P0223, P2135 (Throttle position sensor)
P0125 (Insufficient ECT for Closed Loop)
P0327, P0328 (Knock sensor)

P0335 (Crankshaft position sensor)

P0340 (Camshaft position sensor)

P0500 (Vehicle speed sensor)

Monitor runs whenever following DTCs not present

Battery voltage 8 V or more

VVT system Not operated by scan tool
Engine RPM 450 to 6400 rpm

Either of following conditions (a) or (b) met -

(a) ECT at engine start More than-7°C(19°F)

(b) ECT More than 20°C (68°F)
Fuel cut OFF

Monitor period of emission-related-misfire:

TYPICAL ENABLING CONDITIONS
First 1000 revolutions after engine start, or Check Mode Crankshaft 1000 revolutions
Except above Crankshaft 1000 revolutions x 4

Monitor period of catalyst-damaged-misfire (MIL blinks):

TYPICAL ENABLING CONDITIONS

All of following conditions 1. 2 and 3 met Crankshaft 200 revolutions x 3
1. Driving cycles Ist

2. Check mode OFF

3. Engine RPM Less than 2520 rpm

Except above Crankshaft 200 revolutions

TYPICAL MALFUNCTION THRESHOLDS
Monitor period of emission-related-misfire:

TYPICAL MALFUNCTION THRESHOLDS
IMisﬁre rate ‘2‘04% or more

Monitor period of catalyst-damaged-misfire (MIL blinks):

TYPICAL MALFUNCTION THRESHOLDS
INumber of misfire per 200 revolutions |l24 or more (varies with intake air amount per RPM) |

MONITOR RESULT

Refer to CHECKING MONITOR STATUS .
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2008 Scion xD

WIRING DIAGRAM

Wiring diagram of the ignition system.
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AM2
5| F9
Ignition Switch
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. =
1B
AM2 Integration Relay
{Engine Room Relay
% MAIN
1 Noise Filter
T |Battery
T
—

Fig. 106: Ignition System - Wiring Diagram (1 Of 2
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Fig. 107: Ignition System - Wiring Diagram (2 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CONFIRMATION DRIVING PATTERN

1. Connect a Techstream to the DLC3.

2. Turn the ignition switch to ON.

3. Turn the tester ON.

4. Record the DTC(s) and freeze frame data.

5. Using the tester, switch the ECM from normal mode to check mode (See CHECK MODE

PROCEDURE ).

6. Read the misfire counts of each cylinder, Cylinder #1 Misfire Rate to Cylinder #4 Misfire Rate, with the
engine in an idling condition. If any misfire count is displayed, skip the following confirmation driving
pattern.

7. Drive the vehicle several times with the conditions, such as engine rpm and engine load, shown in Misfire
RPM and Misfire Load in the Data List.
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HINT:

o In order to store misfire DTCs, it is necessary to operate the vehicle for the period of time shown in
the table below, using the Misfire RPM and Misfire Load in the Data List.

ENGINE RPM AND TIME PERIOD REFERENCE

Engine RPM Duration
Idling 8 minutes or more
1000 4.5 minutes or more
2000 2.5 minutes or more
3000 1.5 minute or more

8. Check whether misfires have occurred by checking DTCs and freeze frame data.
HINT:

Do not turn the ignition switch to OFF until the stored DTC(s) and freeze frame data have been recorded.
When the ECM returns to normal mode (default), the stored DTC(s), freeze frame data and other data will
be erased.

9. Record the DTC(s), freeze frame data and misfire counts.
10. Turn the ignition switch to OFF and wait for at least 5 seconds.

INSPECTION PROCEDURE
HINT:

e Ifany DTCs other than misfire DTCs are output, troubleshoot those DTCs first.

o Read freeze frame data using a Techstream. Freeze frame data records the engine condition when
malfunctions are detected. When troubleshooting, freeze frame data can help determine if the vehicle was
moving or stationary, 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 If the misfire does not recur when the vehicle is brought to the workshop, reproduce the conditions stored
in the ECM as freeze frame data.

o [f the misfire still cannot be reproduced even though the conditions stored in the ECM as freeze frame
data have been reproduced, one of the following factors is considered to be a possible cause of the
problem:

a. There was insufficient fuel in the tank.

b. Improper fuel is used.

c. The spark plugs have been contaminated.
d. The problem requires further diagnosis.

o After finishing repairs, check the misfire counts of the cylinders Cylinder #1 Misfire Rate to Cylinder #4
Misfire Rate.

o Re sure to confirm that no misfirine evlinder DTCs are sef acain hv conduectine the confirmation drivine
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pattern after finishing repairs.
e When one of Short FT #1, Long FT #1, Short FT #2 or Long FT #2 in the freeze frame data is outside the
range of +/-20%, the air-fuel ratio may be Rich (-20% or less) or Lean (+20% or more).

e When the Coolant Temp in the freeze frame data is less than 75°C (167°F). the misfire have occurred
only while warming up the engine.

1. CHECK ANY OTHER DTCS OUTPUT (IN ADDITION TO MISFIRE DTCS)
a. Connect a Techstream to the DLC3.
. Turn the ignition switch to ON.
. Turn the tester ON.

b
c
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
e. Read DTCs.

HINT:
Write down indicated DTCs.
Result

RESULT REFERENCE

Result Proceed to
P0300, P0301, P0302, P0303 and/or P0304 A
P0300, P0O301, P0302, P0303 and/or P0304 and other DTCs B

HINT:

If any DTCs other than P0300, P0301, P0302, P0303 and P0304 are output, troubleshoot those
DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. READ VALUE USING TECHSTREAM (MISFIRE RPM AND MISFIRE LOAD)
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.

Turn the tester ON.

. Select the following menu items: Powertrain / Engine and ECT / Data List / Misfire / Misfire RPM
and Misfire Load.

e. Read and note the Misfire RPM and Mistire Load values.

o o

HINT:
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The Misfire RPM and Misfire Load values indicate the vehicle conditions under which the misfire
occurred.

3. CHECK PCV HOSE CONNECTIONS
OK:
PCYV hose is correctly connected and is not damaged.
NG: REPAIR OR REPLACE PCV HOSE
OK: Go to next step

4. READ VALUE USING TECHSTREAM (CAT OT MF F/C)

a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.
c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Data List / Catalyst OT MF F/C.
e. Read the value displayed on the tester.
Result
RESULT REFERENCE
Data List Tester Display|Proceed to
: Avail A
Catalyst OT MF F/C
. Not Avl B

B: Go to step 6

A: Go to next step

5. PERFORM ACTIVE TEST USING TECHSTREAM (PROHIBIT CAT OT FC)
Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Active Test / Prohibit the Catalyst
OT Misfire prevent F/C.

e. Perform the Active Test.

o g e

NOTE: When performing the Active Test, make sure the vehicle is stopped
and either idling or being revved within 3000 rpm.

6. READ VALUE USING TECHSTREAM (CYLINDER #1 MISFIRE RATE, #2, #3 AND #4)
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a. Select the following menu items: Powertrain / Engine and ECT / Data List / Misfire / Cylinder #1
Misfire Rate, #2, #3 and #4.
b. Start the engine and allow the engine to idle.

c. Read each value for Cylinder #1 Misfire Rate to #4 displayed on the tester. If no misfire counts
occur in any cylinders, perform steps (d) and (e) and then check the misfire counts again.

d. Drive the vehicle with the Misfire RPM and Misfire Load noted in the "READ VALUE USING
TECHSTREAM (MISFIRE RPM AND MISFIRE LOAD)" procedures above.

e. Read the Cylinder #1 Misfire Rate to #4 or DTCs displayed on the tester.

Result
RESULT REFERENCE
Result (Misfire Count) Proceed to
Most misfires occur in only 1 or 2 cylinders A
3 cylinders or more have equal misfire counts B
HINT:

o If it is difficult to reproduce misfires for each cylinder, check the Data List item called
Misfire Margin. Try to find vehicle driving conditions that lower the Misfire Margin value.
Values above 30% are considered normal.

o Ifthe freeze frame data's record of the ECT is below 75°C (167°F), the misfire may be
detected only when the engine is cold.

o If the freeze frame data's record of the Engine Run Time is below 120 seconds, the misfire
may be detected immediately after the engine is started.

B: Gotostep 18
A: Go to next step

7. INSPECT SPARK PLUG
a. Remove the ignition coil and the spark plug from the misfiring cylinder.

b. Measure the spark plug electrode gap.
Standard gap:

1.0 to 1.1 mm (0.039 to 0.043 in.)

[

Check the electrode for carbon deposits.
Recommended spark plug:

RECOMMENDED SPARK PLUG REFERENCE
|Manufactu1‘er| Product |
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DENSO |SC20HR1 1

NOTE: If the electrode gap is larger than standard, replace the spark plug.
Do not adjust the electrode gap.

=

10t0 1.1 mm

P A1rasB0E01

Fig. 108: Identifving Spark Plug Electrode Gap
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

d. Reinstall the ignition coil.
NG: REPLACE SPARK PLUG (See REMOVAL )
OK: Go to next step

§. CHECK FOR SPARKS AND IGNITION

a. Disconnect the injector connectors to prevent the engine from starting.

CAUTION: Always disconnect all injector connectors.

Remove the ignition coil from the cylinder head.

Install the spark plug onto the ignition coil.

Attach the spark plug assembly to the cylinder head.

Crank the engine for less than 2 seconds and check the spark.

e /0 O

NOTE: Do not crank the engine for more than 2 seconds.
OK:

Sparks jump across electrode gap.
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Fig. 109: Checking Spark Plug
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Install the ignition coil.
Reconnect the injector connectors.

NG: Go to step 29

OK: Go to next step

CHECK CYLINDER COMPRESSION PRESSURE

a.

NG: CHECK ENGINE TO DETERMINE CAUSE OF LOW COMPRESSION

Measure the cylinder compression pressure of the misfiring cylinder (See ON-VEHICLE

INSPECTION ).

OK: Go to next step

INSPECT ECM TERMINAL OF MISFIRING CYLINDER (#10, #20, #30 AND/OR #40

VOLTAGE)

a.
b.
¢

Disconnect the ECM connector.
Turn the ignition switch to ON.
Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION

Tester Connection Switch Condition [Specified Condition
C19-108 (#10) - C19-45 (EO01)|Ignition switch ON 111014V
C19-107 (#20) - C19-45 (EO1)|Ignition switch ON! 11to 14V
C19-106 (#30) - C19-45 (EO1)|Ignition switch ON! 11to 14V
C19-105 (#40) - C19-45 (EO01)|Ignition switch ON 11to 14V

v | | |

Reconnect the ECM connector.
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11.

12,

L3

Front view of wire harness connector:
(to ECM)

#40 #30 #20 #10

AL

Fig. 110: Identifving ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: GO TO FUEL INJECTOR CIRCUIT

OK: Go to next step

CHECK FUEL INJECTOR OF MISFIRING CYLINDER

a. Check the injector injection (whether fuel volume is high or low, and whether injection pattern is
poor) (See INSPECTION ).

NG: REPLACE FUEL INJECTOR (See REMOVAL )
OK: Go to next step

CHECK VALVE CLEARANCE OF MISFIRING CYLINDER
a. Check the valve lash adjuster and valve rocker arm of misfiring cylinder (See INSPECTION ).

NG: REPAIR OR REPLACE VALVE LASH ADJUSTER ASSEMBLY (See DISASSEMBLY )

OK: Go to next step

CHECK AIR INDUCTION SYSTEM
a. Check the air induction system for vacuum leak (See ON-VEHICLE INSPECTION ).

OK:
No leak from air induction system.

NG: REPAIR OR REPLACE AIR INDUCTION SYSTEM
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OK: Go to next step

14. CHECK VALVE TIMING (See INSPECTION PROCEDURE )

NG: ADJUST VALVE TIMING (See REASSEMBLY )

OK: Go to next step

15. CHECK FUEL PRESSURE
a. Check the fuel pressure (See ON-VEHICLE INSPECTION ).

NG: REPAIR OR REPLACE FUEL PUMP, PRESSURE REGULATOR, FUEL PIPE LINE OR
FILTER

OK: Go to next step

16. READ VALUE USING TECHSTREAM (COOLANT TEMP) (See INSPECTION PROCEDURE )

NG: REPLACE ENGINE COOLANT TEMPERATURE SENSOR (See REMOVAL )
OK: Go to next step

17. INSPECT MASS AIR FLOW METER (See INSPECTION PROCEDURE )

NG: REPLACE MASS AIR FLOW METER (See REMOVAL )
OK : REPLACE ECM (See REMOVAL )

18. CHECK AIR INDUCTION SYSTEM
a. Check the air induction system for vacuum leak (See ON-VEHICLE INSPECTION ).

OK:

No leak from air induction system.
NG: REPAIR OR REPLACE AIR INDUCTION SYSTEM
OK: Go to next step

19. CHECK VALVE TIMING (See INSPECTION PROCEDURE )

NG: ADJUST VALVE TIMING (See REASSEMBLY )

OK: Go to next step

20. CHECK FUEL PRESSURE
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2008 Scion xD

21

a. Check the fuel pressure (See ON-VEHICLE INSPECTION ).

NG: REPAIR OR REPLACE FUEL PUMP, PRESSURE REGULATOR, FUEL PIPE LINE OR

FILTER

OK: Go to next step

READ VALUE USING TECHSTREAM (COOLANT TEMP) (See INSPECTION PROCEDURE )

NG: REPLACE ENGINE COOLANT TEMPERATURE SENSOR (See REMOVAL )

OK: Go to next step

. INSPECT MASS AIR FLOW METER (See INSPECTION PROCEDURE )

NG: REPLACE MASS AIR FLOW METER (See REMOVAL )

OK: Go to next step

INSPECT SPARK PLUG
a. Remove the ignition coil and the spark plug of the misfiring cylinder.

b. Measure the spark plug electrode gap.

Standard gap:

1.0 to 1.1 mm (0.039 to 0.043 in.)

[

Check the electrode for carbon deposits.

Recommended spark plug:

RECOMMENDED SPARK PLUG REFERENCE

Manufacturer| Product
DENSO SC20HR11
NOTE:

If the electrode gap is larger than standard, replace the spark plug.
Do not adjust the electrode gap.

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 260/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

‘ ‘TJ

1.0to 1.1 mm

P AT2S880E01

Fig. 111: Identifving Spark Plug Electrode Gap
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

d. Reinstall the ignition coil.
NG: REPLACE SPARK PLUG (See REMOVAL )
OK: Go to next step

24. CHECK FOR SPARKS AND IGNITION
a. Disconnect the injector connectors to prevent the engine from starting.

CAUTION: Always disconnect all injector connectors.

Remove the ignition coil from the cylinder head.

Install the spark plug onto the ignition coil.

Attach the spark plug assembly to the cylinder head.

Crank the engine for less than 2 seconds and check the spark.

o /0T

NOTE: Do not crank the engine for more than 2 seconds.
OK:

Sparks jump across electrode gap.
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Fig. 112: Checking Spark Plug
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

f. Install the ignition coil.
g. Reconnect the injector connectors.

NG: Go to step 29
OK: Go to next step

25. CHECK CYLINDER COMPRESSION PRESSURE

a. Measure the cylinder compression pressure of the misfiring cylinder (See ON-VEHICLE
INSPECTION ).

NG: CHECK ENGINE TO DETERMINE CAUSE OF LOW COMPRESSION
OK: Go to next step

26. INSPECT ECM TERMINAL OF MISFIRING CYLINDER (#10, #20, #30 AND/OR #40
VOLTAGE)

a. Disconnect the ECM connector.
b. Turn the ignition switch to ON.
c. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION

Tester Connection Switch Condition |Specified Condition
C19-108 (#10) - C19-45 (E01){Ignition switch ON| l11to 14V
C19-107 (#20) - C19-45 (EO1)[Ignition switch ON| 11to 14V
C19-106 (#30) - C19-45 (EO01)|Ignition switch ON| 11to 14V
C19-105 (#40) - C19-45 (EO01)|Ignition switch ON! 11to 14V

d. Reconnect the ECM connector.
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Front view of wire harness connector:
(to ECM)

#40 #30 #20 #10

AL

Fig. 113: Identifving ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: GO TO FUEL INJECTOR CIRCUIT

OK: Go to next step

27. CHECK FUEL INJECTOR OF MISFIRING CYLINDER

a. Check the injector injection (whether fuel volume is high or low, and whether injection pattern is

poor) (See INSPECTION ).

NG: REPLACE FUEL INJECTOR (See REMOVAL )
OK: Go to next step

28. CHECK VALVE CLEARANCE OF MISFIRING CYLINDER

a. Check the valve lash adjuster and valve rocker arm of misfiring cylinder (See INSPECTION ).

NG: REPAIR OR REPLACE VALVE LASH ADJUSTER ASSEMBLY (See DISASSEMBLY )

OK : REPLACE ECM (See REMOVAL )

29. CHANGE TO NORMAL SPARK PLUG AND CHECK SPARK OF MISFIRING CYLINDER

a. Change the installed spark plug to a spark plug that functions normally.
b. Perform a spark test.

CAUTION: Always disconnect all injector connectors.
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NOTE: Do not crank the engine for more than 2 seconds.

Install the spark plug into the ignition coil and connect the ignition coil connector.

Disconnect the injector connector.

[ R S

Ground the spark plug.
Check if sparks occur while the engine is being cranked.

B

OK:
Sparks jump across electrode gap.
NG: Go to step 30
OK : REPLACE SPARK PLUG (See REMOVAL )

30. CHANGE TO NORMAL IGNITION COIL AND CHECK SPARK OF MISFIRING CYLINDER
a. Change the ignition coil to a ignition coil that functions normally.

b. Perform a spark test.

CAUTION: Always disconnect all injector connectors.

NOTE: Do not crank the engine for more than 2 seconds.

Install the spark plug into the ignition coil and connect the ignition coil connector.
Disconnect the injector connector.

S I o T

Ground the spark plug.
Check if sparks occur while the engine is being cranked.

b

OK:
Sparks jump across electrode gap.
NG: REPLACE ECM (See REMOVAL )
OK : REPLACE IGNITION COIL (See REMOVAL )

DTC P0327 KNOCK SENSOR 1 CIRCUIT LOW INPUT (BANK 1 OR SINGLE SENSOR); DIC P0328
KNOCK SENSOR 1 CIRCUIT HIGH INPUT (BANK 1 OR SINGLE SENSOR)

DESCRIPTION

Flat type knock sensors (non-resonant type) have structures that can detect vibrations over a wide band of
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frequencies: between approximately 6 kHz and 15 kHz.
Knock sensors are fitted onto the engine block to detect engine knocking.
The knock sensor contains a piezoelectric element which generates a voltage when it becomes deformed.

The voltage is generated when the engine block vibrates due to knocking. Any occurrence of engine knocking
can be suppressed by delaying the ignition timing.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

. e Short 1n knock sensor
Output voltage of knock sensor less than 0.5 V for 1 second or Eaiit
P0327 |more

(1 trip detection logic) e Knock sensor

¢« ECM

e Open in knock sensor
circuit

Output voltage of knock sensor more than 4.5 V for 1 second
P0328 |or more

(1 trip detection logic) o Knock sensor

¢ ECM

HINT:

When any of DTCs P0327 and P0328 are set, the ECM enters fail-safe mode. During fail-safe mode, the
ignition timing is delayed to its maximum retardation. Fail-safe mode continues until the ignition switch is
turned to OFF.

Reference: Inspection using an oscilloscope

[--..«m ; wnd 1 VIDIV

<= GND

Y

1 ms/DIV

Adann{ s

Fig. 114: Waveform Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

The correct waveform is as shown.

WAVEFORM REFERENCE
I | I
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ECM Terminal Name Between KNK1 and EKNK
Tester Range 1 v/DIV, 1 ms/DIV
Condition Engine speed maintained at 4,000 rpm after warming up engine
MONITOR DESCRIPTION

If the output voltage transmitted by the knock sensor remains low or high for more than 1 second, the ECM

interprets this as a malfunction in the sensor circuit, and sets a DTC.

The monitor for DTCs P0327 and P0328 begins to run when 5 seconds have elapsed since the engine was

started.

If the malfunction is not repaired successfully, DTC P0327 or P0328 is set 5 seconds after the engine is next

started.
MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs

P0327: Knock sensor (bank 1) range check (Low voltage)
P0328: Knock sensor (bank 1) range check (High voltage)

Required Sensors/Components (Main)

Knock sensor

Required Sensors/Components (Related)

Frequency of Operation Continuous

Duration 1 second

MIL Operation Immediate

Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present None

Battery voltage

10.5 V or more

Time after engine start

5 seconds or more

TYPICAL MALFUNCTION THRESHOLDS

Knock Sensor Range Check (Low voltage) P0327:

TYPICAL MALFUNCTION THRESHOLDS

[Knock sensor voltage

[Less than 0.5 V

Knock Sensor Range Check (High voltage) P0328:

TYPICAL MALFUNCTION THRESHOLDS
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Knock sensor voltage |M01‘e than 4.5V
WIRING DIAGRAM
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Fig. 115: Knock Sensor - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE
HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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. READ VALUE USING TECHSTREAM (KNOCK FEEDBACK VALUE)

Connect a Techstream to the DLC3.

Start the engine.

Turn the tester ON.

Warm up the engine.

Select the following menu items: Powertrain / Engine and ECT / All Data / Knock Feedback Value.

0O /0 O

Read the value while driving the vehicle.
OK:
The value changes.

HINT:
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KNOCK FEEDBACK VALUE REFERENCE
Malfunction does not occur|  Knock Feedback Value changes
Malfunctions occur  [Knock Feedback Value does not change

The knock feedback value change can be confirmed by running the engine with a high load, for
example, by activating the air conditioning system and racing the engine.

NG: Go to step 2

OK : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

2. INSPECT ECM (KNK1 VOLTAGE)
a. Disconnect the knock sensor connector.
b. Turn the ignition switch to ON.
c. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION
Tester Connection| Switch Condition |[Specified Condition
El1-2-El-1 Ignition switch ON 45t055V

d. Reconnect the knock sensor connector.

NG: Go to step 4

Front view of wire harness connector:
(to Knock Sensor)

AMETISERD

Fig. 116: Identifving Knock Sensor Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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OK: Go to next step

3. INSPECT KNOCK SENSOR

a. Remove the knock sensor.

b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection| Condition

Specified Condition

1-2 20°C (68°F)

120 to 280 kohms

¢. Reinstall the knock sensor.

NG: REPLACE KNOCK SENSOR (See REMOVAL )

Component without harness connected:

(Knock Sensor)

@ Ohmmeter

Fig. 117: Measuring Resistance Between Knock Sensor Connector Terminals

AMBTIEERD

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

OK : REPLACE ECM (See REMOVAL )

4. CHECK HARNESS AND CONNECTOR (ECM - KNOCK SENSOR)

a. Disconnect the knock sensor connector.

b. Disconnect the ECM connector.

c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection

Condition

Specified Condition
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E1-2-C19-110 (KNK1)| Always Below | ohms
El-1-C19-111 (EKNK)| Always Below | ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition

Always | 10 kohms or higher

El-2 or C19-110 (KNK1) - Body ground

10 kohms or higher

El-1 or C19-111 (EKNK) - Body ground| Always

d. Reconnect the knock sensor connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

Front view of wire harness connector;
(to Knock Sensor)

Front view of wire hamess connector:
(to ECM)

AV4ETITEDS

Fig. 118: Identifving Knock Sensor And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPLACE ECM (See REMOVAL )
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DTC P0335 CRANKSHAFT POSITION SENSOR "A" CIRCUIT; DIC P0339 CRANKSHAFT
POSITION SENSOR "A" CIRCUIT INTERMITTENT

DESCRIPTION

The Crankshaft Position (CKP) sensor system consists of a CKP sensor plate and a pickup coil.

The sensor plate has 34 teeth and is installed on the crankshaft. The pickup coil is made of wound copper wire,
an iron core and magnet. The sensor plate rotates and, as each tooth passes by the pickup coil, a pulse signal is
created. The pickup coil generates 34 signals per engine revolution. Based on these signals, the ECM calculates
the crankshaft position and engine RPM. Using these calculations, the fuel injection time and ignition timing are
controlled.

DIC DETECTION CONDITION AND TROUBLE AREA

DTIC
No.

DTC Detection Condition

Trouble Area

When either of following conditions are met:
(1 trip detection logic)

e Missing Crankshaft Position (CKP) sensor signal despite

camshaft position sensor signal inputs normal after engine
cranked

e No CKP sensor signal to ECM at engine speed of 600 rpm or
more

Open or short in CKP
sensor circuit

CKP sensor

Crankshaft position
sensor plate

ECM

P0339

Following conditions (a), (b) and (c) are met:
(1 trip detection logic)

a. Engine speed 1,000 rpm or more

b. No Crankshaft Position (CKP) sensor signal for 0.05 seconds
or more

c. 3 seconds or more have elapsed since starter signal switched
from ON to OFF

Open or short in CKP
sensor circuit

CKP sensor
Crankshaft position
sensor plate

ECM

Reference: Inspection using an oscilloscope.
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5 viDIV

= 1 e GND
R 4 3 -
EV1 - f?l. _H -l—i—lﬁGND
20 msiDIV
| H
ATSEIEM

Fig. 119: Waveform Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

e The correct waveform is as shown.

e G2+ and EV1+ stand for the Camshaft Position (CMP) sensor signal, and NE+ stands for the CKP sensor
signal.

o Grounding failure of the shielded wire may cause noise in waveforms.

WAVEFORM REFERENCE

Between G2+ and G2-
ECM Terminal Name Between NE+ and NE-
Between EV1+and EV1-

Tester Range 5 v/DIV, 20 ms/DIV
Condition Idling after engine warmed-up
MONITOR DESCRIPTION

If there is no signal from the Crankshaft Position (CKP) sensor despite the engine revolving, the ECM interprets
this as a malfunction of the sensor.

If the malfunction is not repaired successfully, a DTC is set 10 seconds after the engine is next started.
MONITOR STRATEGY

MONITOR STRATEGY

P0335: Crankshaft Position (CKP) sensor range check or
rationality
Required Sensors/Components (Main) |CKP sensor

Required Sensors/Components
(Related)
Frequency of Operation Continuous

Related DTCs

Camshaft Position (CMP) sensor
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Duration 3 times
MIL Operation Immediate
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

All:

TYPICAL ENABLING CONDITIONS

|M0nit0r runs whenever following DTCs not present None
Case 1:

TYPICAL ENABLING CONDITIONS

Time after starter OFF to ON 3 seconds or more
Number of CMP sensor signal pulse 6 times

Battery voltage 7V or more
Ignition switch ON

Case 2:

TYPICAL ENABLING CONDITIONS

Starter OFF

Engine speed 600 rpm or more
Time after starter from ON to OFF 3 seconds or more

TYPICAL MALFUNCTION THRESHOLDS
Case 1:

TYPICAL MALFUNCTION THRESHOLDS
INumber of CKP sensor signal pulse |132 or less, and 174 or more

Case 2:

TYPICAL MALFUNCTION THRESHOLDS
IEngine speed signal |N0 signal

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

i . e CKP sensor output voltage fluctuates while crankshaft revolving

e 34 CKP sensor signals per crankshaft revolution
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WIRING DIAGRAM

70
C191VCV1

99

1
Wis (C19] Ga+

2 98
WVi- Ciglc2-

C26 Camshaft Position Sensor (for Intake Camshaft)

117

{c19]vc

76
VWE+ {C19]EV1+

2 75
VVE- (C19]EV1-

C25 Camshaft Position Sensor (for Exhaust Camshaft)

------- 1 122

Ciglnes

121

2 T C19] NE-
C2 Crankshaft Position Sensor ¢ Es-r;i:al_d-e‘d} L o

ECM

L]
i
1
i
]
]
]
]

AMBTT2SEDT

Fig. 120: Crankshaft Position Sensor - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE
HINT:

o Ifno problem is found through this diagnostic troubleshooting procedure, troubleshoot the engine
mechanical systems.

o Check the engine speed. The engine speed can be checked by using a Techstream. To check, follow the
operation below:

a. Connect the Techstream to the DLC3.

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 274/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

b. Start the engine.
¢. Turn the tester ON.

d. Select the following menu items: Powertrain / Engine and ECT / Data List / All Data / Engine
Speed.

The engine speed may be indicated as zero despite the engine revolving normally. This is caused by
a lack of NE signals from the Crankshaft Position (CKP) sensor. Alternatively, the engine speed
may be indicated as lower than the actual engine speed if the CKP sensor output voltage is
insufficient.

e Read freeze frame data using the Techstream. Freeze frame data records the engine condition when
malfunctions are detected. When troubleshooting, freeze frame data can help determine if the vehicle was
moving or stationary, 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. READ VALUE USING TECHSTREAM (ENGINE SPEED)
Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List / All Data / Engine
Speed.

2

o

Start the engine.
f. Read the values displayed on the tester while the engine is running.

OK:
Correct values are displayed.
HINT:

e To check the engine speed change, display the graph on the tester.
o If the engine does not start, check the engine speed while cranking.

o Ifthe engine speed indicated on the tester remains at zero (0), there may be an open or short
in the crankshaft position sensor circuit.

NG: Go to step 2

OK : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

2. INSPECT CRANKSHAFT POSITION SENSOR (RESISTANCE)
a. Disconnect the crankshaft position sensor connector.
b. Measure the resistance according to the value(s) in the table below.
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Standard resistance

RESISTANCE SPECIFICATION
Tester Connection| Condition [Specified Condition
1-2 20°C (68°F)| 1850 to 2450 ohms

c. Reconnect the crankshaft position sensor connector.

NG: REPLACE CRANKSHAFT POSITION SENSOR (See REMOVAL )

Component without harness connected:
(Crankshaft Position Sensor)

AtaBTIBEDY

Fig. 121: Identifying Crankshaft Position Sensor Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

3. CHECK HARNESS AND CONNECTOR (CRANKSHAFT POSITION SENSOR - ECM)
a. Disconnect the crankshaft position sensor connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection |Condition|Specified Condition
C2-1-C19-122 (NE+)| Always Below 1 ohms
C2-2-C19-121 (NE-)| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
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Tester Connection Condition|Specified Condition
C2-1or C19-122 (NE+) - Body ground| Always | 10 kohms or higher
C2-2 or C19-121 (NE-) - Body ground| Always | 10 kohms or higher

d. Reconnect the crankshaft position sensor connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

Front view of wire harness connector:
(to Crankshaft Position Sensor)

Front view of wire harness connector:
{to ECM)

_—— H_ S o
[\
NE- NE+

AVET18E08

Fig. 122: Identifving Crankshaft Position Sensor And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

4. CHECK SENSOR INSTALLATION (CRANKSHAFT POSITION SENSOR)
a. Check the crankshaft position sensor installation.

OK:

Sensor is installed correctly.
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2008 Scion xD

NG: SECURELY REINSTALL SENSOR (See INSTALLATION )

N
\\
N N
Clearance [
OK NG

Fig. 123: Identifying Proper Installation Position Of Crankshaft Position Sensor

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

OK: Go to next step

5. INSPECT CRANKSHAFT POSITION SENSOR PLATE (TEETH OF SENSOR PLATE)
a. Check the teeth of the sensor plate.

NG: REPLACE CRANKSHAFT POSITION SENSOR PLATE (See DISASSEMBLY )

OK: Go to next step

OK:

Sensor plate does not have any cracks or deformation.

6. REPLACE CRANKSHAFT POSITION SENSOR

a. Replace crankshaft position sensor (See REMOVAL ).

7. CHECK WHETHER DTC OUTPUT RECURS
Connect a Techstream to the DLC3.

a.

@ -0 &0 O

Turn the ignition switch to ON.

Turn the tester ON.
Clear DTCs (See DTC CHECK / CLEAR ).

Start the engine.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
No output A
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P0335 or P0339 B

HINT:

If the engine does not start, replace the ECM.

B : REPLACE ECM (See REMOVAL )

A: END

DTC P0340 CAMSHAFT POSITION SENSOR CIRCUIT MALFUNCTION; DTC P0342 CAMSHAFT
POSITION SENSOR "A" CIRCUIT LOW INPUT (BANK 1 OR SINGLE SENSOR); DTC P0343

CAMSHAFT POSITION SENSOR "A" CIRCUIT HIGH INPUT (BANK 1 OR SINGLE SENSOR)

DESCRIPTION

The camshaft position sensor for intake camshaft (G signal sensor) consists of a magnet and MRE element.

The camshaft has a timing rotor for the camshaft position sensor. When the camshaft rotates, changes occur in

the air gaps between the timing rotor and MRE element, which affects the magnet. As a result, the resistance of
the MRE material fluctuates. The camshaft position sensor converts the camshaft rotation data to pulse signals,
and uses the pulse signals to determine the camshaft angle, which it sends to the ECM. Then the ECM uses this
data to control fuel injection time and injection timing.

DIC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition

Trouble Area

P0340

When one of following conditions is met:

No Camshaft Position (CMP) sensor signal to ECM while

cranking (2 trip detection logic)

Missing CMP sensor signal despite crankshaft position sensor
iputs normal at engine speed of 600 rpm or more (1 trip

detection logic)

Input voltage to ECM remains less than 0.3 V, or more than 4.7
V for 4 seconds when 2 or more seconds have elapsed after
turning ignition switch ON (1 trip detection logic)

Open or short in CMP
sensor circuit for intake
camshaft

CMP sensor for intake
camshaft

Camshaft timing gear for
intake camshaft

Jumped tooth of timing
chain for intake
camshaft

ECM

P0342

Output voltage of CMP sensor less than 0.3 V for 4 seconds

(1 trip detection logic)

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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intake camshaft
e Jumped tooth of timing

chain for intake
camshaft

e ECM
e Open or short in CMP

sensor circuit for intake
camshaft

¢ CMP sensor for intake

. camshaft
Output voltage of 4.7 V for 4 seconds

P0343 (1 trip detection logic)

e Camshaft timing gear for
intake camshaft

e Jumped tooth of timing
chain for intake
camshaft

e ECM

HINT:

DTC P0340 indicates a malfunction relating to the CMP sensor circuit (the wire harness between the ECM and
CMP sensor, and the CMP sensor itself).

Reference: Inspection using an oscilloscope
MONITOR DESCRIPTION

If no signal is transmitted by the CMP sensor despite the engine revolving, or the rotation of the camshaft and
the crankshaft is not synchronized, the ECM interprets this as a malfunction of the sensor.

If the malfunction is not repaired successfully, the DTC is set 10 seconds after the engine is nest started.
MONITOR STRATEGY

MONITOR STRATEGY

P0340: Camshaft position sensor range check (cranking)
P0340: Camshaft position/crankshaft position misalignment
Related DTCs P0340: Camshaft position sensor range check (fluctuating)
P0342: Camshaft position sensor range check (Low voltage)
P0343: Camshaft position sensor range check (High voltage)
Required Sensors/Components (Main)|Camshaft Position (CMP) sensor

Required Sensors/Components
(Related)

Frequency of Operation Continuous

Crankshaft Position (CKP) sensor

4 seconds: CMP sensor range check (cranking) (P0340)
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5 seconds: Camshaft position /crankshaft position misalignment
Duration (P0340)

4 seconds: CMP sensor range check (P0340, P0342, P0340)

2 driving cycles: CMP sensor range check (cranking) (P0340)
Immediate: Camshaft position/crankshaft position misalignment

MIL Operation (P0340)
CMP sensor range check (P0340, P0342, P0340)
Sequence of Operation None

TYPICAL ENABLING CONDITIONS
All:

TYPICAL ENABLING CONDITIONS
IMoniror runs whenever following DTCs not present None

P0340 Camshaft position Sensor Range Check (Cranking):

TYPICAL ENABLING CONDITIONS
Starter ON
Minimal battery voltage while starter ON Lessthan 11V

P0340 Camshaft position/Crankshaft Position Misalignment:

TYPICAL ENABLING CONDITIONS
Engine speed 600 rpm or more
Starter ON

P0340, P0342, P0343 CMP Sensor Range Check:

TYPICAL ENABLING CONDITIONS

Starter OFL
Ignition switch ON
Time after ignition switch OFF to ON 2 seconds

TYPICAL MALFUNCTION THRESHOLDS
P0340 Camshaft Position Sensor Range Check (Cranking):

TYPICAL MALFUNCTION THRESHOLDS
[CMP sensor signal INo signal

P0340 Camshaft Position/Crankshaft Position Misalignment:
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TYPICAL MALFUNCTION THRESHOLDS
ICamshaft position and crankshaft position phase |Misali gned |

P0340 CMP Sensor Range Check:

TYPICAL MALFUNCTION THRESHOLDS
IC‘amshaft position sensor voltage |Less than 0.3 V, or more than 4.7 V

P0342 CMP Sensor Range Check:

TYPICAL MALFUNCTION THRESHOLDS
IC.a.mshaft position sensor voltage Lessthan 0.3V

P0343 CMP Sensor Range Check:

TYPICAL MALFUNCTION THRESHOLDS
IC amshaft position sensor voltage ‘More than 4.7 V

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

CMP sensor output voltage fluctuates while camshaft revolving
3 CMP sensor signals per 2 crankshaft revolutions

CMP sensor voltage 03t04.7V

CMP sensor

WIRING DIAGRAM
Refer to DTC P0335 .

INSPECTION PROCEDURE
HINT:

e Read freeze frame data using a Techstream. 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 Ifno problem is found through this diagnostic troubleshooting procedure, troubleshoot the engine
mechanical system.

. CHECK ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0340, P0342 AND P0343)
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.
¢. Turn the tester ON.
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d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

e. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
P0340, P0342 or P0343 A

P0340, P0342 or P0343 and other DTCs B

HINT:
If any DTCs other than P0340, P0342 and P0343 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. INSPECT CAMSHAFT POSITION SENSOR (FOR INTAKE CAMSHAFT) (POWER SOURCE)
a. Disconnect the camshaft position sensor (for intake camshaft) connector.
b. Turn the ignition switch to ON.
c. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION
Tester Connection Switch Condition |Specified Condition
(C26-3 (VC) - Body ground|Ignition switch on (IG) 45t05.0V

d. Reconnect the camshaft position sensor (for intake camshaft) connector.

NG: Gotostep 10
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Front view of wire harmess connector:
(to Camshaft Position Sensor for
Intake Camshatft)

N AT TS

Fig. 124: Identifying Camshaft Position Sensor Connector Terminals (For Intake Camshaft)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

3. CHECK HARNESS AND CONNECTOR (CAMSHAFT POSITION SENSOR - ECM)
a. Disconnect the camshaft position sensor (for intake camshaft) connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C26-1 (VV1+)-C19-99 (G2+)| Always Below 1 ohms
C26-2 (VV1-) - C19-98 (G2-) | Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C26-1 (VVI1+)or C19-99 (G2+) - Body ground| Always | 10 kohms or higher
C26-2 (VV1-) or C19-98 (G2-) - Body ground | Always | 10 kohms or higher

d. Reconnect the camshaft position sensor (for intake camshaft) connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Camshaft Position Sensor for
Intake Camshaft)

Front view of wire harness connector:
(to ECM)

=

AVSETET

Fig. 125: Identifving Camshaft Position Sensor And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

4. CHECK SENSOR INSTALLATION (CAMSHAFT POSITION SENSOR FOR INTAKE
CAMSHAFT)

a. Check the camshaft position sensor (for intake camshaft) installation.

OK:
Sensor is installed correctly.

NG: SECURELY REINSTALL SENSOR
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Clearance

OK

BROATESE1?

Fig. 126: Identifving Proper Installation Position Of Camshaft Position Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

5. INSPECT INTAKE CAMSHAFT (TIMING ROTOR)
a. Check the timing rotor of the intake camshaft.

OK:

Camshaft timing rotor does not have any cracks or deformation.
NG: REPLACE INTAKE CAMSHAFT
OK: Go to next step

6. REPLACE CAMSHAFT POSITION SENSOR (FOR INTAKE CAMSHAFT)
7. CHECK WHETHER DTC OUTPUT RECURS (P0340, P0342 OR P0343)
a. Connect a Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.
Clear DTCs (See DTC CHECK / CLEAR ).
Start the engine and allow the engine to idle for 10 seconds or more.

Turn the ignition to off.

| - 0o Ao O

Start the engine again and allow the engine to idle for 10 seconds or more.
h. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
1. Read DTCs.

Result

RESULT REFERENCE
Result Proceed to
No output A
P0340, P0O342 or P0343 B
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HINT:
If the engine does not start, replace the ECM.
B : REPLACE ECM (See REMOVAL )
A: Go to next step
8. ADJUST VALVE TIMING
HINT:
There are no marks on the cylinder head to match-up for the purpose of checking valve timing. Valve
timing can only be inspected by lining up the colored plates on the timing chain with the marks on the

pulleys. It may be necessary to remove and re-install the chain to match up the alignment marks (See
REASSEMBLY ).
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Reference: Camshafts Layout

T AVSBLASENZ

Fig. 127: Identifying Valve Timing
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

9. CHECK WHETHER DTC OUTPUT RECURS (P0340, P0342 OR P0343)
a. Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR ).

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

Turn the ignition switch to OFF.

Start the engine again and allow the engine to idle for 10 seconds or more.

B o0 0 O

Select the following menu items: Powertrain / Engine and ECT / Trouble codes.
Read DTCs.

-
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Result
RESULT REFERENCE
Result Proceed to
No output A
P0340, P0342 or P0343 B

HINT:

If the engine does not start, replace the ECM.
B : REPLACE ECM (See REMOVAL )
A : END

10. CHECK HARNESS AND CONNECTOR (CAMSHAFT POSITION SENSOR - ECM)
a. Disconnect the camshaft position sensor (for intake camshaft) connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C26-3 (VC) - C19-70 (VCV1)| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C26-3 (VC) or C19-70 (VCV1) - Body ground| Always | 10 kohms or higher

d. Reconnect the camshaft position sensor (for intake camshaft) connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Camshaft Position Sensor for
Intake Camshaft)

Front view of wire harness connector:
(to ECM)

ATGETIIED

Fig. 128: Identifving Camshaft Position Sensor And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPLACE ECM (See REMOVAL )

DTC P0351 IGNITION COIL "A" PRIMARY / SECONDARY CIRCUIT; DTC P0352 IGNITION
COIL "B" PRIMARY /SECONDARY CIRCUIT; DTC P0353 IGNITION COIL "C" PRIMARY /
SECONDARY CIRCUIT; DTC P0354 IGNITION COIL "D" PRIMARY / SECONDARY CIRCUIT

DESCRIPTION

HINT:

o These DTCs indicate malfunctions relating to the primary circuit.
e If DTC P0351 is set, check the No. 1 ignition coil circuit.
e If DTC P0352 is set, check the No. 2 ignition coil circuit.
e If DTC P0353 1s set, check the No. 3 ignition coil circuit.
If DTC P0354 is set, check the No. 4 ignition coil circuit.

A Direct Ignition System (DIS) is used on this vehicle.
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The DIS is a 1-cylinder ignition system in which each cylinder is ignited by one ignition coil and one spark plug
is connected to the end of each secondary wiring. A powerful voltage. generated in the secondary wiring, 1s
applied directly to each spark plug. The sparks of the spark plugs pass from the center electrode to the ground

electrodes.

The ECM determines the ignition timing and transmits the ignition (IGT) signals to each cylinder. Using the

IGT signal, the ECM turns the power transistor inside the igniter on and off. The power transistor, in turn,

switches on and off the current to the primary coil. When the current to the primary coil is cut off, a powerful

voltage is generated in the secondary coil. This voltage is applied to the spark plugs, causing them to spark
inside the cylinders. As the ECM cuts the current to the primary coil. the igniter sends back an ignition

confirmation (IGF) signal to the ECM, for each cylinder ignition.

ECM )
—— Igniter

From Battery

o / No.1 Ignition Coil

Crankshaft Position Sensor IGT1 H ] g“ é
IGF1 P14
No. 1 Spark Plug

Camshaft Position Sensors

1GT2 0— No.2 Ignition Coil
—D
1 No. 2 Spark Plug

Flow Meter, Throttle Position
Sensor, etc.)

IGT3 o— No.3 Ignition Coil
Other Sensors (Engine Coolant m o
Temperature Sensor, Mass Air 1 -3 5p g

IGT4 o— No.4 Ignition Coil
—D
(_TACH ) No. 4 Spark Plug

To Tachometer -——!

Y

Fig. 129: Ignition Coil - Circuit Diagram

AIDSEEDS

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

DTC DETECTION CONDITION AND TROUBLE AREA

DIC

No DTC Detection Condition

Trouble Areas
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Ignition system

P0351 : .
P0352 [No IGF signil to ECM while engine e Open or s_,ho%'t_ n IGl_TI or IGT circuit (1 to 4)
P0353 |running (1 trip detection logic) between 1gm“‘fn C_O_ll and _ECM
P0354 e No. I to No. 4 ignition coils
e ECM

2viDIV

IGT1

to4 | == "—d-GND

IGF1 | |I || J

firnsas -~ {4=GND
~20ms/DIV-
P A12274TEDS
Fig. 130: Waveform Graph

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

Reference: Inspection using an oscilloscope.

While cranking or idling the engine, check the waveform between terminals IGT (1 to 4) and E1, and IGF1 and
El of the ECM connector.

WAVEFORM REFERENCE

ECM Terminal Name

Between IGT (1 to 4) and E1
Between IGF1 and E1

Tester Range

2 v/DIV, 20 ms/DIV

Condition

Idling

MONITOR DESCRIPTION
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=, 'Grﬁ Ignition Coil
| lgniter
ECM IGF
Ignition Coil
Ignition Signal
(IGT)
M N N M M i
0 Normal
Ignition Confir- U ] U ) U u
E?ég?n Signal Matfunction
u u
Circuit Open
Time

Y

ATISERAE0S

Fig. 131: Communication Diagram Between Ignition Coil And ECM

Courtesy of TOYOTA MOTOR SALE

S, U.S.A., INC.

If the ECM does not receive any IGF signals despite transmitting the IGT signal, it interprets this as a fault in

the igniter and sets a DTC.

If the malfunction is not repaired successfully, a DTC is set 1 second after the engine is next started.

MONITOR STRATEGY
MONITOR STRATEGY
P0351: Igniter (cylinder 1) malfunction
- 5 : 5 2
Related DICs P0352: Igniter (cylinder 2) malfunction

P0353: Igniter (cylinder 3) malfunction
P0354: Igniter (cylinder 4) malfunction

Required Sensors/Components (Main) Igniter

Required Sensors/Components (Related) Crankshaft position sensor
Frequency of Operation Continuous

Duration 0.512 seconds

MIL Operation Immediate

Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
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Monitor runs whenever following DTCs not present

None

Either of following conditions A or B met

A. Engine RPM

1,500 rpm or less

B. Starter

OFF

Either of following conditions C or D met

C. Both of following conditions (a) and (b) met

(a) Engine speed

500 rpm or less

(b) Battery voltage

6 'V or more

D. All of following conditions (a), (b) and (c) met

(a) Engine speed

More than 500 rpm

(b) Battery voltage

10 V or more

(¢) Number of sparks after CPU reset

5 sparks or more

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

IIGP signal ‘EC M does not receive any IGF signal despite ECM sending IGT signal to igniter

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

IIGF signal ‘Igniter transmits IGF signal when it receives IGT signal from ECM

WIRING DIAGRAM
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e
)

IGT1

@T
6

|
e/ B Jie2 4
I
Am2| Gt
5| F9 .
Ignition Switch

-GBr—

-

IGT3

Integration Relay
(Engine Room Relay

-

IGT4
MAIN
i & Noise Filter C14No. 4 Ignition Coil
T |Battery IGF1
=
—l— . v,

= = ECM

At TOETIED

Fig. 132: Ignition Coil - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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. INSPECT IGNITION COIL ASSEMBLY (POWER SOURCE)
a. Disconnect the ignition coil connectors.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)
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RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C11-4 (GND) - Body ground| Always Below 1 ohms
C12-4 (GND) - Body ground| Always Below 1 ohms
C13-4 (GND) - Body ground| Always Below 1 ohms
C14-4 (GND) - Body ground| Always Below 1 ohms

c. Turn the ignition switch to ON.

d. Measure the voltage according to the value(s) in the table below.

Front view of wire harness connector:
(to Ignition Coil)

+B (+) GND (-)

ANEDESFOR

Fig. 133: Identifving Ignition Coil Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Standard voltage

VOLTAGE SPECIFICATION

Tester Connection Condition Specified Condition

C11-1 (+B) - C11-4 (GND)|Ignition switch ON 11to 14V

C12-1 (+B) - C12-4 (GND)|Ignition switch ON 11to 14V
)
)

C13-1 (+B) - C13-4 (GND)|Ignition switch ON 11to 14V
C14-1 (+B) - C14-4 (GND)|Ignition switch ON 11to 14V

e. Reconnect the ignition coil connectors.

NG: Go to step 4
OK: Go to next step

2. CHECK HARNESS AND CONNECTOR (IGNITION COIL - ECM)
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a. Disconnect the ignition coil connectors.

b. Disconnect the ECM connector.

¢. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C11-2 (IGF) - C19-81 (IGF1)| Always Below 1 ohms
C12-2 (IGF) - C19-81 (IGF1)| Always Below 1 ohms
C13-2 (IGF) -C19-81 (IGF1)| Always Below 1 ohms
C14-2 (IGF) - C19-81 (IGF1)| Always Below 1 ohms

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection

Condition

Specified Condition

C11-3 (IGT1) - C19-85 (IGT1)| Always

Below | ohms

C12-3 (IGT2) - C19-84 (IGT2)| Always

Below | ohms

Below 1 ohms

(
C13-3 (IGT3) - C19-83 (IGT3)| Always
C14-3 (IGT4) - C19-82 (IGT4)| Always

Below 1 ohms
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Front view of wire harness connector:
(to Ignition Coil)

IGT1
IGT2
IGT3
IGT4

Front view of wire harmess conneclor:
(to ECM)

!

EdEsactbsntaniacs ‘

ANAREY| |

-

ssw

T
mu
]
suu
=am
suE
1

-
b

— =3 — .
IGF1 IGT4 IGT3 IGT2 IGT1

N

AtSmsarog

Fig. 134: Identifving Ignition Coil And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C11-2 (IGF) or C19-81 (IGF1) - Body ground| Always | 10 kohms or higher
C12-2 (IGF) or C19-81 (IGF1) - Body ground| Always | 10 kohms or higher
(
(

C13-2 (IGF) or C19-81 (IGF1) - Body ground| Always | 10 kohms or higher
C14-2 (IGF) or C19-81 (IGF1) - Body ground| Always | 10 kohms or higher

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C11-3 (IGT1) or C19-85 (IGT1) - Body ground| Always | 10 kohms or higher
C12-3 (IGT2) or C19-84 (IGT2) - Body ground| Always | 10 kohms or higher
(
(

3 )
C13-3 (IGT3) or C19-83 (IGT3) - Body ground| Always | 10 kohms or higher
C14-3 (IGT4) or C19-82 (IGT4) - Body ground| Always | 10 kohms or higher
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d. Reconnect the ECM connector.
e. Reconnect the ignition coil connectors.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
OK: Go to next step

3. CHECK WHETHER DTC OUTPUT RECURS (DTC P0351, P0352, P0353 OR P0354)
a. Connect a Techstream to the DLC3.
. Turn the ignition switch to ON.

. Clear DTCs (See DTC CHECK / CLEAR ).
Shuftle arrangement of the ignition coils with igniters (among No. 1 to No. 4 cylinders).

b
¢. Turn the tester ON.
d
e

NOTE: Do not shuffle the connectors.

f. Perform a simulation test.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
h. Read DTCs.

U]

Result
RESULT REFERENCE
Result Proceed To
Same DTC output A
Different ignition coil DTC output B

B : REPLACE IGNITION COIL (See REMOVAL )
A : REPLACE ECM (See REMOVAL )

4. CHECK HARNESS AND CONNECTOR (IGNITION COIL - INTEGRATION RELAY)
a. Disconnect the ignition coil connectors.
b. Remove the integration relay (IG2 relay) from the engine room relay block (See REMOVAL ).
¢. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection|Condition|Specified Condition
Cl11-1 (+B) - 1B-4| Always Below 1 ohms
C12-1 (+B) - 1B-4| Always Below 1 ohms
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C13-1(+B)- 1B-4

Always

Below 1 ohms

Cl14-1 (+B) - 1B-4

Always

Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection

Condition|Specified Condition

C11-1 (+B) or 1B-4-Body ground

Always | 10 kohms or higher

C12-1 (+B) or 1B-4-Body ground

Always | 10 ohms or higher

Always | 10 kohms or higher

)
C13-1 (+B) or 1B-4-Body ground
C14-1 (+B) or 1B-4-Body ground

Always | 10 kohms or higher

d. Reinstall the integration relay.

e. Reconnect the ignition coil connectors.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harmess connector:
(to Ignition Coil)

Front view of wire harmess connector:
(to Integration Relay)

GO

E o v
V

Hlm [ 0 0]
s
popooood oo
o=~

Engine Room Relay Block

AISSTETEDS

Fig. 135: Identifving Ignition Coil And Integration Relay Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPAIR OR REPLACE ECM POWER SOURCE CIRCUIT (See ECM POWER SOURCE
CIRCUIT )

DTC P0365 CAMSHAFT POSITION SENSOR "B" CIRCUIT (BANK 1); DTC P0367 CAMSHAFT
POSITION SENSOR "B" CIRCUIT LOW INPUT (BANK 1); DTC P0368 CAMSHAFT POSITION
SENSOR "B" CIRCUIT HIGH INPUT (BANK 1)

DESCRIPTION

The camshaft position sensor for exhaust camshaft (EV signal sensor) consists of a magnet and MRE element.

The exhaust camshaft has a timing rotor for camshaft position sensor. When the camshaft rotates, changes occur
1n the air gaps between the timing rotor and MRE element, which affects the magnet. As a result. the resistance
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of the MRE material fluctuates. The camshaft position sensor converts the camshaft rotation data to pulse
signals, and uses the pulse signals to determine the camshaft angle, which it sends to the ECM. Then the ECM

uses this data to control fuel injection time, injection timing and the Variable Valve Timing (VVT) system.

DTC DETECTION CONDITION AND TROUBLE AREA

DTIC
No.

DTC Detection Condition

Trouble Area

P0365

When one of following conditions is met:

¢ No exhaust camshaft position sensor signal to ECM while
cranking (2 trip detection logic)

e Missing exhaust camshaft position sensor signal signal for 5
seconds at engine speed of 600 rpm or more (1 trip detection
logic)

¢ Input voltage to ECM remains less than 0.3 V, or more than
4.7 V for 4 seconds when 2 or more seconds have elapsed
after turning ignition switch ON (1 trip detection logic)

Open or short in
exhaust camshaft
position sensor circuit
Exhaust camshaft
position sensor
Camshaft timing gear
for exhaust camshaft

Jumped tooth of timing
chain for exhaust
camshaft

ECM

P0367

Output voltage of exhaust camshaft position sensor less than 0.3 V
for 4 seconds
(1 trip detection logic)

Open or short in
exhaust camshaft
position sensor circuit

Exhaust camshaft
position sensor
Camshaft timing gear
for exhaust camshaft

Jumped tooth of timing
chain for exhaust
camshaft

ECM

P0368

Output voltage of exhaust camshaft position sensor 4.7 V for 4
seconds
(1 trip detection logic)

Open or short in
exhaust camshaft
position sensor circuit

Exhaust camshaft
position sensor

Camshaft timing gear
for exhaust camshaft

Jumped tooth of timing
chain for exhaust
camshaft

ECM

HINT:
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DTC P0365, P0367 and P0368 indicate a malfunction relating to the exhaust camshaft position sensor circuit
(the wire harness between the ECM and exhaust camshaft position sensor, and the exhaust camshaft position
sensor itself).

Reference: Inspection using an oscilloscope (See DTC P0335S CRANKSHAFT POSITION SENSOR "A"
CIRCUIT: DTC P0339 CRANKSHAFT POSITION SENSOR "A" CIRCUIT INTERMITTENT )

MONITOR DESCRIPTION
If no signal 1s transmitted by the exhaust camshaft position sensor despite the engine revolving, or the rotation
of the exhaust camshaft and the crankshaft is not synchronized, the ECM interprets this as a malfunction of the

Sensor.

If the malfunction 1s not repaired successfully, the DTC is set 10 seconds after the engine is next started.

MONITOR STRATEGY

MONITOR STRATEGY
P0365: Exhaust camshaft position sensor range check (cranking)
P0365: Exhaust camshaft position sensor range check (running)

Related DTCs P0365: Exhaust camshaft position sensor range check (fluctuating)

' P0367: Exhaust camshaft position sensor range check (Low voltage)

P0368: Exhaust camshatt position sensor range check (High
voltage)

Req‘%ured Sensors/Components Exhaust camshaft position sensor

(Main)

Required Sonspes/CaiorEnts Crankshaft Position (CKP) sensor

(Related)

Frequency of Operation Continuous
4 seconds: Exhaust camshaft position sensor range check (cranking)
(P0O365)

o 5 seconds: Exhaust camshaft position sensor range check (running)

Duration
(P0340)
4 seconds: Exhaust camshaft position sensor range check (P0365,
P0367, P0368)
2 driving cycles: Exhaust camshaft position sensor range check
(cranking) (P0340)

ML Oiperation ?;Elgzgi)ate: Exhaust camshaft position sensor range check (running)
Exhaust camshaft position sensor range check (P0340, P0342,
P0340)

Sequence of Operation None

TYPICAL ENABLING CONDITIONS

All:
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TYPICAL ENABLING CONDITIONS
IMonimr runs whenever following DTCs not present None

P0365 Exhaust Camshaft position Sensor Range Check (Cranking):

TYPICAL ENABLING CONDITIONS
Starter ON
Minimal battery voltage while starter ON Lessthan 11V

P0365 Exhaust Camshaft position/Crankshaft Position Misalignment:

TYPICAL ENABLING CONDITIONS

Engine speed 600 rpm or more
Ignition switch ON
Starter OFF

P0365, P0367, P0368 Exhaust Camshaft position Sensor Range Check:

TYPICAL ENABLING CONDITIONS

Starter OFF
Ignition switch ON
Time after ignition switch OFF to ON 2 seconds

TYPICAL MALFUNCTION THRESHOLDS
P0365 Exhaust Camshaft Position Sensor Range Check (Cranking):

TYPICAL MALFUNCTION THRESHOLDS
IExhaust camshaft position sensor signal lNo signal

P0365 Exhaust Camshaft Position Sensor Range Check (Running):

TYPICAL MALFUNCTION THRESHOLDS
IExhausT camshaft position signal |N0 signal

P0365 Exhaust Camshaft Position Sensor Range Check (Fluctuating):

TYPICAL MALFUNCTION THRESHOLDS
|Exhaust camshaft position sensor voltage |Less than 0.3 V, or more than 4.7 V

P0367 Exhaust Camshaft Position Sensor Range Check (Low voltage):

TYPICAL MALFUNCTION THRESHOLDS
|Exhaust camshaft position sensor voltage |Less than 0.3V
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P0368 Exhaust Camshaft Position Sensor Range Check (High voltage):

TYPICAL MALFUNCTION THRESHOLDS

IExhaust camshaft position sensor voltage ‘More than 4.7 V

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

o Exhaust camshaft position sensor output voltage fluctuates while

Exhaust camshaft position camshaft revolving
Seilsar o 3 exhaust camshaft position sensor signals per 2 crankshaft
revolutions
Exhaust camshaft position
P 03t04.7V

sensor voltage

WIRING DIAGRAM

Refer to DTC P0335 .

INSPECTION PROCEDURE

HINT:

e Read freeze frame data using a Techstream. Freeze frame data records the engine conditions when
malfunctions are 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.

e Ifno problem is found through this diagnostic troubleshooting procedure, troubleshoot the engine
mechanical system.

1. CHECK ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0365, P0367 OR P0368)

a.

b
c.
d
e

Connect a Techstream to the DI.C3.

. Turn the ignition switch to ON.

Turn the tester ON.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

. Read DTCs.

Result
RESULT REFERENCE
Result Proceed to
P0363, P0367 or PO368 A

P0365, P0367 or P0368 and other DTCs B
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HINT:
If any DTCs other than P0365, P0367 or P0O368 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. INSPECT CAMSHAFT POSITION SENSOR (FOR EXHAUST CAMSHAFT) (POWER
SOURCE)

a. Disconnect the camshaft position sensor (for exhaust camshaft) connector.
b. Turn the ignition switch to ON.
c. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION
Tester Connection Switch Condition [Specified Condition
C25-3 (VC2) - Body ground|Ignition switch ON 45t055V

d. Reconnect the camshaft position sensor (for exhaust camshaft) connector.

NG: Go to step 10

Front view of wire harness connector:
(to Camshaft Position Sensor for
Exhaust Camshaft)

N ANTHADETS

Fig. 136: Identifving Camshaft Position Sensor Connector Terminals (For Exhaust Camshaft)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

3. CHECK HARNESS AND CONNECTOR (CAMSHAFT POSITION SENSOR - ECM)
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a. Disconnect the camshaft position sensor (for exhaust camshaft) connector.
b. Disconnect the ECM connector.
¢. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C25-1 (VVE+) - C19-76 (EV1+)| Always Below 1 ohms
C25-2 (VVE-) - C19-75 (EV1-) | Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C25-1 (VVE+) or C19-76 (EV1+) - Body ground| Always | 10 kohms or higher
C25-2 (VVE-) or C19-75 (EV1-) - Body ground | Always | 10 kohms or higher

d. Reconnect the camshaft position sensor (for exhaust camshaft) connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Camshaft Position Sensor for
Exhaust Camshaft)

VVE+ VVE-

Front view of wire harness conneclor:
(to ECM)

it ol
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Fig. 137: Identifving Camshaft Position Sensor And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

4. CHECK SENSOR INSTALLATION (CAMSHAFT POSITION SENSOR FOR EXHAUST
CAMSHAFT)

a. Check the camshaft position sensor (for exhaust camshaft) installation.

OK:
Sensor is installed correctly.

NG: SECURELY REINSTALL SENSOR
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OK

Clearance

BROATESE1?

Fig. 138: Identifving Proper Installation Position Of Camshaft Position Sensor

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

OK: Go to next step

5. INSPECT EXHAUST CAMSHAFT (TIMING ROTOR)

a.

Check the timing rotor of the exhaust camshatft.
OK:

Camshaft timing rotor does not have any cracks or deformation.

NG: REPLACE EXHAUST CAMSHAFT

OK: Go to next step

6. REPLACE CAMSHAFT POSITION SENSOR (FOR EXHAUST CAMSHAFT)
7. CHECK WHETHER DTC OUTPUT RECURS (DTC P0365, P0367 OR P0368)

a.

| - 0o Ao O

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR ).

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

Turn the ignition switch to OFF.

Start the engine again and allow the engine to idle for 10 seconds or more.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
Read DTCs.

Result
RESULT REFERENCE
Result Proceed to
No output A
P0365, P0367 or PO368 B
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HINT:
If the engine does not start, replace the ECM.
B : REPLACE ECM (See REMOVAL )
A: Go to next step
8. ADJUST VALVE TIMING
HINT:
There are no marks on the cylinder head to match-up for the purpose of checking valve timing. Valve
timing can only be inspected by lining up the colored plates on the timing chain with the marks on the

pulleys. It may be necessary to remove and re-install the chain to match up the alignment marks (See
REASSEMBLY ).
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Reference: Camshafts Layout

T AVSBLASENZ

Fig. 139: Identifving Valve Timin
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

9. CHECK WHETHER DTC OUTPUT RECURS (DTC P0365, P0367 OR P0368)
a. Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR ).

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

Turn the ignition switch to OFF.

Start the engine again and allow the engine to idle for 10 seconds or more.

B o0 0 O

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
Read DTCs.

-
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Result
RESULT REFERENCE
Result Proceed to
No output A
P0365, P0O367 or PO368 B

HINT:

If the engine does not start, replace the ECM.
B : REPLACE ECM (See REMOVAL )
A : END

10. CHECK HARNESS AND CONNECTOR (CAMSHAFT POSITION SENSOR - ECM)
a. Disconnect the camshaft position sensor (for exhaust camshaft) connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C25-3(VC2)-C19-117 (VC)| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C25-3 (VC2) or C19-117 (VC) - Body ground| Always | 10 kohms or higher

d. Reconnect the camshaft position sensor (for exhaust camshaft) connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Camshaft Position Sensor for
Exhaust Camshaft)

VG2

Front view of wire hamess connector:
(to ECM)

%
e et i

AMST2IELS

Fig. 140: Identifving Camshaft Position Sensor And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPLACE ECM (See REMOVAL )

DTC P0420 CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD (BANK 1)

MONITOR DESCRIPTION

The ECM uses sensors mounted in front of and behind the Three-Way Catalytic Converter (TWC) to monitor
its efficiency.

The first sensor, the Air Fuel Ratio (A/F) sensor, sends pre-catalyst information to the ECM. The second sensor,
the Heated Oxygen (HO2) sensor, sends post-catalyst information to the ECM.

In order to detect any deterioration in the TWC, the ECM calculates the Oxygen Storage Capacity (OSC) of the

TWC. This calculation 1s based on the voltage output of the HO2 sensor while performing active air-fuel ratio
control.

The OSC value is an indication of the oxygen storage capacity of the TWC. When the vehicle is being driven
with a warm engine, active air-fuel ratio control is performed for approximately 15 to 20 seconds. When it is
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performed, the ECM deliberately sets the air-fuel ratio to lean or rich levels. If a rich-lean cycle of the HO2
sensor is long, the OSC becomes greater. There is a direct correlation between the OSCs of the HO2 sensor and
the TWC.

The ECM uses the OSC value to determine the state of the TWC. If any deterioration has occurred, it
illuminates the MIL and sets the DTC.

DTC DETECTION CONDITION AND TROUBLE AREA

]1)\{.(: DTC Detection Condition Trouble Area
e Gas leak from exhaust system
Oxygen Storage Capacity (OSC) value smaller than * Air fuel ratio sensor (sensor 1)
P0420 |standard value under active air fuel ratio control o Heated oxygen sensor (sensor
(2 trip detection logic) 2)
o Exhaust manifold (three-way
catalytic converter)
HINT:

e Sensor 1 refers to the sensor closest to the engine assembly.
o Sensor 2 refers to the sensor farthest away from the engine assembly.

MONITOR STRATEGY

MONITOR STRATEGY
Related DTCs

P0420: Catalyst Deterioration

Air fuel ratio sensor

Heated oxygen sensor

Intake air temperature sensor
Mass air flow meter

Crankshaft position sensor

Engine coolant temperature sensor

Required Sensors/Components (Main)

Required Sensors/Components (Related)

Frequency of Operation

Once per driving cycle

Duration

About 30 seconds

MIL Operation

2 driving cycles

Sequence of Operation

None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

P0O011 (VVT System 1 - Advance)
P0012 (VVT System 1 - Retard)

P0031. PO032 (Air fuel ratio sensor heater - Sensor 1)
P0037. PO038 (Heated oxvgen sensor Heater - Sensor
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Monitor runs whenever following DTCs not
present

2)

P0102 - P0103 (Mass air flow meter)

PO115 - PO118 (Engine coolant temperature sensor)
P0120 - P0223, P2135 (Throttle position sensor)
PO125 (Insufficient ECT for closed loop)

P0136 (HO2 Sensor - Sensor 2)

PO171, PO172 (Fuel system)

P0300 - P0304 (Misfire)

P0335 (Crankshaft position sensor)

P0340 (Camshaft position sensor)

P0351 - P0354 (Igniter)

P0500 (Vehicle speed sensor)

P2196 (Air fuel ratio sensor - rationality)

P2237 (Air fuel ratio open)

P2A00 (Air fuel ratio sensor - slow response)

Battery voltage

11 V or more

Intake air temperature

-10°C(14°F) or more

Engine coolant temperature

75°C(167°F) or more

Atmospheric pressure coefficient

0.75 or more

Idling OFF

Engine RPM Less than 4000 rpm
Air fuel ratio sensor status Activated

Fuel system status Closed loop

Engine load

10 to 80%

All of the following conditions are met

Condition 1, 2 and 3

1. Mass air flow rate

2.5to0 40 g/sec

2. Front catalyst temperature (estimated)

A/T models: 660 to 840°C (1220 to 1544°F)
M/T models: 630 to 840°C (1166 to 1544°F)

3. Rear catalyst temperature (estimated)

400 to 760°C (752 to 1400°F)

Rear Heated oxygen sensor monitor

Completed

Shift position

A/T models: 3th or higher
M/T models: 4th

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
|Oxygen Storage Capacity (OSC) of Three-Way Catalytic Converter (TWC)

[Less than 0.08 g

MONITOR RESULT

Refer to CHECKING MONITOR STATUS .

CONFIRMATION DRIVING PATTERN

HINT:
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Performing this confirmation pattern will activate the catalyst monitor. This is very useful for verifying the
completion of a repair.

Vehicle Speed [ NOTICE:

Between (h) This test wil not be completed

64 km/h and 113 km/h —----------===mmmmmmemees if the vehicle is driven at

(40 mph and 70 mph) absolutely constant speed
such as with cruise control
activated.

, (a)
Idling .
Ignition Switch OFF s
- » Time
Warm up 10 minutes

(Note: Even if vehicle stops during driving pattern, test can be resumed)

P ATEEDSIEN

Fig. 141: Vehicle Speed Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

Connect a Techstream to the DLCS3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (if set) (See DTC CHECK / CLEAR ).

Select the following menu items: Powertrain / Engine and ECT / Monitor.

Check that Catalyst / Status2 is Incomplete.

Start the engine and warm it up.

h. Drive the vehicle at between 64 km/h and 113 km/h (40 mph and 70 mph) for at least 10 minutes.
1. Those items will change to Complete as Catalyst monitor operates.

| e 0 T

J. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending.
k. Check if any DTCs (any pending DTCs) are set.

HINT:

If Catalyst does not change to Complete, and any pending DTCs fail to set, extend the driving time.
CONDITIONING FOR SENSOR TESTING

HINT:

Perform the operation with the engine speeds and time durations described below prior to checking the
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waveforms of the Air Fuel Ratio (A/F) sensor and Heated Oxygen (HO2) sensor. This is in order to activate the
sensors sufficiently to obtain the appropriate inspection results.

Engine Speed
(c) (d)
3000 rpm -=-=-==saccaacau- ‘,‘J Uul
2000 rpm - @

(b)
Idling I._( fermeererere
ignition Switch OFF L) | ' Time

" Warmmingup = Atleast 3 minutes | i
2 seconds

ATIBOOIE 14

P

Fig. 142: Engine Speed Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

a. Connect the Techstream to the DLC3.
Start the engine and warm it up with all the accessories switched OFF until the engine coolant
temperature stabilizes.

¢. Run the engine at an engine speed of between 2500 rpm and 3000 rpm for at least 3 minutes.

While running the engine at 3000 rpm for 2 seconds and 2000 rpm for 2 seconds, check the waveforms of
the A/F and HO2 sensors using the tester.

HINT:

o If either of the voltage outputs of the A/F or HO2 sensor does not fluctuate, or either of the sensors
makes a noise, the sensor may be malfunctioning.

o If the voltage outputs of both the sensors remain lean or rich, the air fuel ratio may be extremely
lean or rich. In such cases, perform the following menu items: Powertrain / Engine and ECT /
Active Test / Control the Injection Volume for A/F sensor.

o If the Three-Way Catalytic Converter (TWC) has deteriorated, the HO2 sensor (located behind the
TWC) voltage output fluctuates up and down frequently, even under normal driving conditions
(active air-fuel ratio control is not performed).
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Voltage output when active air-fuel ratio control not performed

Normal Catalyst Deteriorated Catalyst

Waveform of
AF Sensor in 3.5V ]

front of TWC L AT TN
3.0V >

Waveform of 1.0V ,
HO2 Sensor
H02 Sonsax —— : .U/\Uf
| —
ov 1_'____
10 seconds
Y ATIVEI0EDS

Figc. 143: A/F Sensor And HO2 Sensor Waveform Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

Malfunctioning areas can be identified by performing the Control the Injection Volume for A/F sensor function
provided in the Active Test. The Control the Injection Volume for A/F sensor function can help to determine
whether the Air Fuel Ratio (A/F) sensor, Heated Oxygen (HO2) sensor and other potential trouble areas are
malfunctioning.

The following instructions describe how to conduct the Control the Injection Volume for A/F sensor operation
using a Techstream.

1. Connect the Techstream to the DLC3.

2. Start the engine.

3. Turn the tester ON.

4. Warm up the engine at an engine speed of 2500 rpm for approximately 90 seconds.

5. Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the Injection

Volume for A/F sensor.

6. Perform the Active Test operation with the engine in an idling condition (press the RIGHT or LEFT
button to change the fuel injection volume.)

7. Monitor the output voltages of the A/F and HO2 sensors (AFS B1 S1 and O2S B1 S2) displayed on the
tester.

HINT:

¢ The Control the Injection Volume for A/F sensor operation lowers the fuel injection volume by
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12.5% or increases the injection volume by 25%.

o Each sensor reacts in accordance with increases and decreases in the fuel injection volume.

INJECTION VOLUME AND VOLTAGE SPECIFICATION

Tester Display (Sensor)(Injection Volume(Status Voltage
; +25% Rich | Less than 3.0 V
418 BLELAGD -12.5% Lean |More than 3.35V
+25% Rich |[More than 0.55 V|
2 2
025 B1.52 (HO2) -12.5% Lean | Less than 0.4 V

NOTE:

The Air Fuel Ratio (A/F) sensor has an output delay of a few seconds

and the Heated Oxygen (HO2) sensor has a maximum output delay of
approximately 20 seconds.

A/F SENSOR AND HO2 SENSOR OUTPUT VOLTAGE SPECIFICATION

. A/F Sensor (Sensor 1) HO?2 Sensor (Sensor 2) Main Suspected Trouble
Case : 7
Output Voltage Output Voltage Area
Irjection Volume _:;5::. _ I Injection Volume :}'::o I U_
1 Moce than 338V -l iore an 065V —efffs -
Outpul Veitage : | oK Output Voltage : 0%
Less than 3.0V u g Less than D4V ._-;L/
e = +25% —
Wectonvoume % [7] [ ectonvome L [7] | e AJ/F sensor
2 s I o A/F sensor heater
Outpest Violtage NG Output Voltage [ . .
Almost no resetian ' Lt 80 04V o e AJ/F sensor circuit
+25% o6
Injection Volme _‘“‘; Injection Violurne: 1;‘;% M ® H02 Sensor
: T ey DA om VY e HO?2 sensor heater
Output Voitage Quiput Viotage NG . .
Lassthan 30V Aimost ra reaction ¢ HO?2 sensor circuit
e Injector
; : +25% — I " 25% -
ity ST bl o LI e Fuel pressure
4
— . —— . e Gas leak f;om exha}lst
Himost no raacton At na rachon system (Auir fuel ratio
extremely rich or lean)

¢ Following the Control the Injection Volume for A/F sensor procedure enables technicians to check
and graph the voltage outputs of both the A/F and HO2 sensors.

o To display the graph, select the following menu items: Powertrain / Engine and ECT / Active Test /
Control the Injection Volume for A/F Sensor / A/F Control System / AFS B1 S1 and O2S B1 S2;
then press the graph button on the Data List view.
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Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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.

l. CHECK ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0420)

a.

b
c:
d
e

Connect a Techstream to the DIL.C3.

. Turn the ignition switch to ON.

Turn the tester ON.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

e. Read DTCs.

Result

RESULT REFERENCE
Result Proceed to
P0420 A

P0420 and other DTCs B

HINT:

If any DTCs other than P0420 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

!\J

PERFORM ACTIVE TEST USING TECHSTREAM (CONTROL THE INJECTION VOLUME

FOR A/F SENSOR)

& o goe

ga

Connect a Techstream to the DLC3.

Start the engine and warm it up.

Turn the tester ON.

Run the engine at an engine speed of 2500 rpm for approximately 90 seconds.

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the Injection
Volume for A/F sensor.

Perform the Active Test operation with the engine in an idling condition (press the RIGHT or
LEFT button to change the fuel injection volume).

Monitor the voltage outputs of the air fuel ratio sensor and heated oxygen sensor (AFS B1S1 and
02S B18S2) displayed on the tester.

HINT:

e The Control the Injection Volume for A/F sensor operation lowers the fuel injection volume
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by 12.5% or increases the injection volume by 25%.
e Each sensor reacts in accordance with increases and decreases in the fuel injection volume.

Standard

INJECTION VOLUME AND VOLTAGE SPECIFICATION

Tester Display (Sensor)|Injection Volume|Status| Voltage
) +25% Rich | Less than 3.0
ARSEISL (AR -12.5% Lean [More than 3.35
. +25% Rich [More than 0.55
02S B1S2 (HO2
{ ) -12.5% Lean | Less than 0.4
Result
RESULT REFERENCE
Status AFS|Status 028 AIF Candition and - Main Suspected Proceed
A/F and HO2 Misfire
B1S1 B1S2 , .. Trouble Area to
Sensors Condition
e Three-Way
Catalytic
Lean/Rich | Lean/Rich [Normal - Converter (TWC) A
o Gas leakage from
exhaust system
o A/F sensor .
Lean Lean/Rich salTiiction = e A/F sensor B
. - 1 |A/F sensor .-
Rich Lean/Rich | - ifunction i o AJF sensor
Lean/Rich Lean HOZ sumsor - P2 sewor o
, malfunction o Gas leakage from
exhaust system C
Lean/Rich Rich, |t - P 7
, shalRitiction o Gas leakage from
exhaust system
o Extremely rich or
- - lean actual air-
Lean [ ean iAc‘rual air fuel ratio May_ fuel ratio
ean occur X
o Gas leakage from
exhaust system D
‘ ) o Extremely rich or
Rich Rich z}cmal air fuel ratio i lean acma[ air-
rich fuel ratio
o Gas leakage from
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| | ‘ | | exhaust system ‘ |

Lean: During Control the Injection Volume for A/F sensor, the A/F sensor output voltage
(AFS) is consistently more than 3.35 V, and the HO2 sensor output voltage (O2S) is
consistently less than 0.4 V.

Rich: During the AFS is consistently less than 3.0 V, and the O2S is consistently more than
0.55V.

Lean/Rich: During Control the Injection Volume for A/F sensor of the Active Test, the
output voltage of the HO2 sensor alternates correctly.

B : REPLACE AIR FUEL RATIO SENSOR (SENSOR 1) (See REMOVAL )
C: Go to step 4

D : CHECK ENGINE TO DETERMINE CAUSE OF EXTREMELY RICH OR LEAN ACTUAL
AIR FUEL RATIO, AND GO TO STEP 3 (See TYPICAL ENABLING CONDITIONS )

A: Go to next step
3. CHECK FOR EXHAUST GAS LEAK
OK:
No gas leak.
NG: REPAIR OR REPLACE EXHAUST GAS LEAK POINT

OK : REPLACE EXHAUST MANIFOLD (THREE-WAY CATALYTIC CONVERTER) (See
REMOVAL )

4. CHECK FOR EXHAUST GAS LEAK
OK:
No gas leak.
NG: REPAIR OR REPLACE EXHAUST GAS LEAK POINT
OK : REPLACE HEATED OXYGEN SENSOR (SENSOR 2) (See REMOVAL )
DTC PO43E EVAPORATIVE EMISSION SYSTEM REFERENCE ORIFICE CLOG UP; DTC P043F
EVAPORATIVE EMISSION SYSTEM REFERENCE ORIFICE HIGH FLOW; DTC P2401

EVAPORATIVE EMISSION LEAK DETECTION PUMP STUCK OFF; DTC P2402 EVAPORATIVE
EMISSION LEAK DETECTION PUMP STUCK ON; DTC P2419 EVAPORATIVE EMISSION
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SYSTEM SWITCHING VALVE CONTROL CIRCUIT LOW

DTC SUMMARY

DTC SUMMARY

DTC | Monitoring | Malfunction Detection Tesublodves Detection | Detection
No. Item Condition Timing Logic
Reference PO43E, PO43F, P2401,
P043E|orifice P2402 and P2419 present _
clogged when one of following o Canister pump 3110dule
Reference _|conditions met during key- (Reference orifice, leak
PO43F |orifice high- [0ff EVAP monitor: detection pump, vent
- oo = valve)
L eak e Reference orifice ¢ Connector/wire harness
dotectin clogged (Canister pump module [While
P2401 pump stuck e Reference orifice - ECM) ignition 2 trip
OFF high-flow o EVAP system hose switch OFF
Leak o Leak detection pump (pipe froxn air inlet port
detection OFF malfunction lo canister pump
P2402 : module, canister filter,
pump stuck e Leak detection pump : e
ON ON malfunction Iyl nk Ve hGEe)
P2419 Vent valve e Vent valve ON - ECM
stuck closed (close) malfunction
HINT:

The reference orifice is located inside the canister pump module.

DESCRIPTION

The description can be found in the EVAP (Evaporative Emission) System (See DESCRIPTION ).

HINT:
Unit expressions

e [kPa-a (mmHg-a)] denotes the absolute pressure.
o [kPa-g (mmHg-g)] denotes the gauge pressure (relative pressure).
e On a Techstream, convert the unit of measurement according to the inspection procedure.

INSPECTION PROCEDURE

Refer to the EVAP SYSTEM .

MONITOR DESCRIPTION
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5 hours* after the ignition switch is turned to OFF, the leak detection pump creates negative pressure (vacuum)

in the EVAP system. The ECM monitors for leaks and actuator malfunctions based on the EVAP pressure.

HINT:

*: If the engine coolant temperature is not below 35°C (95°F) 5 hours after the ignition switch is turned to OFF,

the monitor check starts 2 hours later. If it is still not below 35°C (95°F) 7 hours after the ignition switch is

turned to OFF, the monitor check starts 2.5 hours later.

OPERATION DESCRIPTION CHART

pressure, ECM determines that EVAP system leaking.

Sequence Operation Description Duration
i HEM astivation Activated by soak timer 5, 7 or 9.5 hours after ignition switch i
turned to OFF.
Vent valve turned OFF (vent) and EVAP system pressure
Atmospheric measured by ECM in order to register atmospheric pressure. 10
A |pressure If pressure in EVAP system not between 70 kPa-a and 110 Saanam
measurement kPa-a (525 mmHg-a and 825 mmHg-a), ECM cancels EVAP
system monitor.
e In order to determine reference pressure, leak detection pump
First reference ] . ) _ ) S
B s creates negative pressure (vacuum) _through reference orifice 60
P : and then ECM checks if leak detection pump and vent valve seconds
measurement
operate normally.
Vent valve turned ON (closed) to shut EVAP system.
EVAP gyt Negative pressure (vacuum) createq in EVAP system, and -
C e EVAP system pressure then measur ed. _
S Write down measured value as it will be used in leak check. minutes!
[f EVAP pressure does not stabilize within 15 minutes, ECM
cancels EVAP system monitor.
Purge VSV opened and then EVAP system pressure measured 10
D Purge VSV monitor |by ECM.
e . . seconds
Large increase indicates normality.
) After second reference pressure measurement, leak check
Second reference ) ol S )
; ) performed by comparing first and second reference pressure. 60
E pressure - e : . : 2
) If stabilized system pressure higher than second reference seconds
measurement

Final check

Atmospheric pressure measured and then monitoring result

recorded by ECM.

(1) If only a small amount of fuel 1s in the fuel tank, it takes longer for the EVAP pressure to stabilize.
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® Operation A: ® Operation B, E:

Atmospheric Pressure Measurement Reference Pressure Measurement

Purge VSV: OFF

Canister
Fuel Tank

OFF (vent)

Vent Valve: OFF (vent)

—— Canister Pump Module

} Canister Filter

Canister
Prassure

Sensor mememmm—— srmeseenmasasessread
Leak Detection Pump: OFF Reference Orifice (0.02 Inch)
® Operation C: ® Operation D:
EVAP System Pressure Measurement Purge VSV Monitor

ON (closed)

[ ] Atmospheric ON (closed)

P -—me-e Pressure

;

;

: Negative
E ’ ] Pressure :I
H H

y  tmemesmsmssssssscsses ATBEROLE0Y

Fig. 144: Evaporative Emission System Operation Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

The leak detection pump creates negative pressure through the reference orifice (in operation B and E). When
the system is normal, the EVAP pressure is between 724 to 752 mmHg* and saturated within a minute. If not,
the ECM interprets this as a malfunction. The ECM will illuminate the MIL and set DTC if this malfunction is
detected in consecutive drive cycles.

*: Typical value.
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EVAP Pressure during EVAP key-off monitor

ON: O
Purge VSV ON pen
OFF: Closed
Vent Valve ON ont: Sosed
OFF: Vent
Leak Detection BN
Pump N
l
EVAP Pressure
760 mmHg = ]
752 mmHg + e i ‘\\
] === : Malfunction | R
S ‘.\
724 mmHg -+ L —
Sequence A B c | D E
i el 10 60 | Within 15 minutes 0] 60 |
Y ) ATITRETEDE
Fig. 145: EVAP Pressure Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
MONITOR STRATEGY
MONITOR STRATEGY
Required Sensors/Components Canister pump module
Frequency of Operation Once per driving cycle
Duration Within 2 minutes
MIL Operation 2 driving cycles
Sequence of Operation None
TYPICAL ENABLING CONDITIONS
TYPICAL ENABLING CONDITIONS
Monitor runs whenever following DTCs not present None
EVAP key-off monitor runs when all of following conditions met |-
Atmospheric pressure 70 to 110 kPa-a (525 to 825 mmHg-a)
Battery voltage 10.5 V or more
Vehicle speed Below 4 km/h (2.5 mph)
Ignition switch OFF
Time after key off 5 or 7 or 9.5 hours
Canister pressure sensor malfunction (P0451, P0452 and P0453) |Not detected
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Purge VSV

Not operated by scan tool

Vent valve

Not operated by scan tool

Leak detection pump

Not operated by scan tool

Both of following conditions met before key off

Conditions 1 and 2

1. Duration that vehicle driven

5 minutes or more

2. EVAP purge operation

Performed

ECT

4.4 to 35°C (40 to 95°F)

IAT

4.4 10 35°C (40 to 95°F)

TYPICAL MALFUNCTION THRESHOLDS

"Saturated" indicates that the EVAP pressure change is less than 0.286 kPa-g (2.14 mmHg-g) in 60 seconds.

TYPICAL MALFUNCTION THRESHOLDS

One of following conditions met

EVAP pressure just after reference pressure measurement started

More than -1 kPa-g (-7.5 mmHg-g)

Reference pressure

Less than -4.85 kPa-g (-36.4 mmHg-g)

Reference pressure

-1.057 kPa-g (-7.93 mmHg-g) or more

Reference pressure

Not saturated within 60 seconds

Reference pressure difference between first and second

0.5 kPa-g (3.75 mmHg-g) or more

MONITOR RESULT

Refer to CHECKING MONITOR STATUS .

DTC P0441 EVAPORATIVE EMISSION CONTROL SYSTEM INCORRECT PURGE FLOW

DTC SUMMARY

DTC SUMMARY

negative pressure (vacuum) in
EVAP system and EVAP system

DTC | Monitoring Malfunction Detection Detection |Detection
3 Trouble Area o g R
No. Item Condition Timing Logic
Leak detection pump creates e Purge VSV

¢ Connector/wire

harness (Purge
PUige VeV pressure measured. Reference i (Twe White
(Vacuum VSV - ECM) o
Switching pressure measured at start and at ECM 1gnition 2 trip
alve) sindk end of leak check. ‘ srritch
g If stabilized pressure higher than ¢ Canister pump OFF
P [second reference pressure x module
0.4], ECM determines that purge o Leak from EVAP
VSV stuck open. system

After EVAP leak check
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P0441

(3.0 mmHg-g) when vent
valve turned ON (closed)

o Atmospheric pressure
change before and after
purge flow monitor less
than 0.1 kPa-g (0.75
mmHg-g)

line (Purge VSV -
Intake manifold)

ECM

ON (open), and atmospheric air Coiiticctonies
introduced into EVAP system. harness (Purge
Reference pressure measured at VSV - ECM) While
I start and at end of check. A
Fage A By If pressure does not return to ECM fgnition 2 trip
stuck closed near atmospheric pressure, ECM Canister pump switch
determines that purge VSV stuck module aEF
closed. leak from EVAP
system
While engine running, following
conditions successively met:
o Negative pressure not
created in EVAP system Purge VSV
when purge VSV turned Connector/wire
ON (open) harness (Purge Whil
P ) o EVAP system pressure VSV - ECM) e .
urge flow engine 2 trip
change less than 0.4 kPa-g leak froiti EVAP oo 18

DESCRIPTION

The description can be found in the EVAP (Evaporative Emission) System (See DESCRIPTION ).

INSPECTION PROCEDURE

Refer to the EVAP SYSTEM .

HINT:

Unit expressions

e [kPa-a (mmHg-a)] denotes the absolute pressure.

o [kPa-g (mmHg-g)] denotes the gauge pressure (relative pressure).

e On a Techstream, convert the unit of measurement according to the inspection procedure.

MONITOR DESCRIPTION

The two monitors, Key-Off and Purge Flow, are used to detect malfunctions relating to DTC P0441. The Key-
Off monitor 1s initiated by the ECM internal timer, known as the soak timer, 5 hours™ after the ignition switch is
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turned to OFF. The purge flow monitor runs while the engine is running.
l. KEY-OFF MONITOR

5 hours™ after the ignition switch is turned to OFF, the leak detection pump creates negative pressure
(vacuum) in the EVAP system. The ECM monitors for leaks and actuator malfunctions based on the
EVAP pressure.
HINT:
*: If the engine coolant temperature is not below 35°C (95°F) 5 hours after the ignition switch is turned to
OFF, the monitor check starts 2 hours later. If it is still not below 35°C (95°F) 7 hours after the ignition

switch 1s turned to OFF, the monitor check starts 2.5 hours later.

OPERATION DESCRIPTION CHART

Sequence Operation Description Duration
) ECM activation Activated by soak timer 5, 7 or 9.5 hours after ignition switch i
turned to OFF.
Vent valve turned OFF (vent) and EVAP system pressure
Atmospheric measured by ECM 1n order to register atmospheric pressure. 10
A |pressure If pressure in EVAP system not between 70 kPa-a and 110 e
measurement kPa-a (525 mmHg-a and 825 mmHg-a), ECM cancels EVAP '
system monitor.
g, In order to determine reference pressure, leak detection pump
First reference : i . - e
creates negative pressure (vacuum) through reference orifice 60

B PEESSIER and then ECM checks if leak detection pump and vent valve seconds

measurement
operate normally.
Vent valve turned ON (closed) to shut EVAP system.
1 3 7 5 V .
EVAP system Negative pressure (vacuum) created in EVAP system, and s
C T EVAP system pressure then measured. . 5
P Write down measured value as it will be used in leak check. |minutes!’
measurement

If EVAP pressure does not stabilize within 15 minutes, ECM
cancels EVAP system monitor.

Purge VSV opened and then EVAP system pressure measured

D Purge VSV monitor by ECM. 1
2 2 . 58 g seconds
Large increase indicates normality.
2 After second reference pressure measurement, leak check
Second reference ) . ) - )
) performed by comparing first and second reference pressure. 60
E pressure g e
measurement If stabilized system pressure higher than second reference seconds
pressure, ECM determines that EVAP system leaking.
: Atmospheric pressure measured and then monitoring result
- Final check P P g -

recorded by ECM.
(1) If only a small amount of fuel is in the fuel tank. it takes longer for the EVAP pressure to stabilize.
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@ QOperation A:

® Operation B, E:

Reference Pressure Measurement

Atmospheric Pressure Measurement

Purge VSV: OFF

Canister
Fuel Tank Vg

Vent Valve: OFF (vent)

--------------

—— Canister Pump Module

Canister - . .

Pressure H Canister Filter

Sensor | (B E R, Tl B e m—
Leak Detection Pump: OFF Reference Orifice (0.02 Inch)

® QOperation C: ® Operation D:

EVAP System Pressure Measurement Purge VSV Monitor

ON (closed)

|:| Atmospheric

Pressure

Negative
Pressure

Fig. 146: Evaporative Emission System Operation Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

a. Purge VSV stuck open

OFF (vent)

ON (closed)

A10BDOAE0T

In operation C, the leak detection pump creates negative pressure (vacuum) in the EVAP system.
The EVAP system pressure is then measured by the ECM using the canister pressure sensor. If the
stabilized system pressure is higher than [second reference pressure x 0.4], the ECM interprets this
as the purge VSV (Vacuum Switching Valve) being stuck open. The ECM illuminates the MIL and

sets the DTC (2 trip detection logic).
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EVAP Pressure when Purge Stuck Open:

..................................................... ON: Open
Pi VsV ON
urge OFF: Closed
Vent Valve vy ON: Closed
OFF: Vent
Leak Detection
Pump _ oN _
EVAP Pressure Malfunction
Paositive ?
Negative 1
First Reference - '“:--.. [Second
Pressure \ Raference
- Pressure]
% 0.4
Sequence A D E
10 10 60

Time (Seconds)

Y

Within 15 minutes

Fig. 147: EVAP Pressure Graph (Purge VSV Stuck Open)

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

Purge VSV stuck closed

ATTHNIE

In operation D, the canister pressure sensor measures the EVAP system pressure. The pressure
measurement for the purge VSV monitor is begun when the purge VSV is turned ON (open) after
the EVAP leak check. When the measured pressure indicates an increase of 0.3 kPa-g (2.25 mmHg-
g) or more, the purge VSV is functioning normally. If the pressure does not increase, the ECM
interprets this as the purge VSV being stuck closed. The ECM illuminates the MIL and sets the

DTC (2 trip de

tection logic).
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EVAP Pressure when Purge VSV Stuck Closed:

ON ON: Open
Purge VSV Gl
Vent Valve ON ON: Closed
OFF: Vent

Leak Detection
Pump ON

EVAP Pressure

OK
Positive f
L N
Negative
Malfunction
First Reference \

Pressure \ \
~___ |\

Sequence A B G

m

Time (Seconds) 10 60 Within 15 minutes

D
[ 10 60
Y A1CBISEN 1Y

Fig. 148: EVAP Pressure Graph (Purge VSV Stuck Closed)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

2. PURGE FLOW MONITOR

EVAP Pressure During Purge Flow Monitor:

Purge VSV
Vent Valve ON (Closed)
Malfuncti
EVAP Pressure e ————— Mncion
— 0.1 kPa-g (0.76 mmHg-g)
OK \

4 .
l \_ = 0.4 kPa-g (3.0 mmHg-g)

1st Monitor 2nd Monitor
Y

Fig. 149: EVAP Pressure Graph (Purge Flow Monitor)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

ANIGEDT

The purge flow monitor consists of two monitors. The 1st monitor is conducted every time and the 2nd
monitor is activated if necessary.

¢ The 1st monitor
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While the engine is running and the purge VSV is ON (open), the ECM monitors the purge flow by
measuring the EVAP pressure change. If negative pressure is not created, the ECM begins the 2nd
monitor.

e The 2nd monitor
The vent valve is turned ON (closed) and the EVAP pressure is then measured. If the variation in
the pressure is less than 0.4 kPa-g (3.0 mmHg-g), the ECM interprets this as the purge VSV being
stuck closed, and illuminates the MIL and sets DTC P0441 (2 trip detection logic).

Atmospheric pressure check:

In order to ensure reliable malfunction detection, the variation between the atmospheric pressures, before and
after conduction of the purge flow monitor, is measured by the ECM.

OBD II MONITOR SPECIFICATIONS
1. Key-off Monitor

Monitor Strategy

MONITOR STRATEGY

Required Sensors/Components Eg;%gt;ﬁ)\;mp module

Frequency of Operation Once per driving cycle

Duration Within 15 minutes (varies with fuel in tank)
MIL Operation 2 driving cycles

Sequence of Operation None

Typical Enabling Conditions

TYPICAL ENABLING CONDITIONS

EVAP key-off monitor runs when all of following conditions met|-

Atmospheric pressure 70 to 110 kPa-a (525 to 825 mmHg-a)|
Battery voltage 10.5 V or more

Vehicle speed Below 4 km/h (2.5 mph)
Ignition switch OFF

Time after key off 5 or 7 or 9.5 hours
Canister pressure sensor malfunction (P0451, P0452 and P0453) [Not detected

Purge VSV Not operated by scan tool
Vent valve Not operated by scan tool
Leak detection pump Not operated by scan tool
Both of following conditions met before key off Conditions 1 and 2

1. Duration that vehicle driven 5 minutes or more
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2. EVAP purge operation Performed
ECT 4.4 to 35°C (40 to 95°F)
IAT 4.4 to 35°C (40 to 95°F)

Typical Malfunction Thresholds

TYPICAL MALFUNCTION THRESHOLDS
Purge VSV stuck open: -
EVAP pressure when vacuum introduction complete[Higher than reference pressure x 0.4

TYPICAL MALFUNCTION THRESHOLDS
Purge VSV stuck closed: -
EVAP pressure change after purge VSV ON (open)|Less than 0.3 kPa-g (2.25 mmHg-g)

OBD II MONITOR SPECIFICATIONS

1. Purge Flow Monitor

Monitor Strategy
MONITOR STRATEGY
. Purge VSV

= -/ S
Required Sensors/Components Canister pump module
Frequency of Operation Once per driving cycle
Duration Within 10 minutes
MIL Operation 2 driving cycles
Sequence of Operation None

Typical Enabling Conditions

TYPICAL ENABLING CONDITIONS

POO11 (VVT System | - Advance)

P0012 (VVT System 1 - Retard)

P0102 - PO103 (Mass airflow meter)

P0113 (Intake air temperature sensor)

PO115 - PO118 (Engine coolant temperature sensor)
2 . : P0120 - P0223, P2135 (Throttle position sensor)
Monitor runs whenever following DTCs not present P0125 (Insufficient ECT for Closed Loop)
PO171, PO172 (Fuel system)

P0300 - P0304 (Misfire)

P0335 (Crankshaft position sensor)

P0340 (Camshaft position sensor)

P0351 - P0354 (Igniter)

P0451 - P0453 (EVAP press sensor)
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P0500 (Vehicle speed sensor)

Engine Running

ECT 4.4°C (40°F) or more
IAT 4.4°C (40°F) or more
Canister pressure sensor malfunction Not detected

Purge VSV Not operated by scan tool

EVAP system check

Not operated by scan tool

Battery voltage

10 V or more

Purge duty cycle

8% or more

Typical Malfunction Thresholds

TYPICAL MALFUNCTION THRESHOLDS

Both of following conditions met

Conditions 1 and 2

1. EVAP pressure change when purge operation started

g)

Less than 0.1 kPa-g (0.75 mmHg-

closed

2. EVAP pressure change during purge operation when vent valve

Less than 0.4 kPa-g (3.0 mmHg-g)

MONITOR RESULT

Refer to CHECKING MONITOR STATUS .

DTC P0451 EVAPORATIVE EMISSION CONTROL SYSTEM PRESSURE SENSOR RANGE /
PERFORMANCE; DTC P0452 EVAPORATIVE EMISSION CONTROL SYSTEM PRESSURE
SENSOR /SWITCH LOW INPUT; DTC P0453 EVAPORATIVE EMISSION CONTROL SYSTEM
PRESSURE SENSOR / SWITCH HIGH INPUT

DTCS

UMMARY

DTC SUMMARY

T Malfunction ;
OIC| Menltoring Detection Trouble Area Detection Timing Deteclimn
No. Item = Logic
Condition
Canister pump module
Connector/wire harness
) (Canister pump module e EVAP
Sensor output : o
s -ECM) monitoring
Canister voltage fluctuates Genition
pressure sensor (frequently within EYAP system _11059 s‘fri tch OFF) 2 trip
noise certain time (pipe from air inlet port :
period. to canister pump ° Engme
module, canister filter, running
fuel tank vent hose)
ECM
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e Canister pump module
o Connector/wire harness

(Canister pump module

fuel tank vent hose)

¢« ECM

Canister Sensor output -ECM) e EVAP
P45 | [Pressure sensor voltage does not o EVAP system hose monitoring 2 trip
mgna% becomes vary wﬂbm certain (pipe from air inlet port (ignition
fixed/flat time period. to canister pump switch OFF)
module, canister filter,
fuel tank vent hose)
e ECM
o Canister pump module
o Connector/wire harness
(Canister pump module Ignition
Canister EVAP pressure -HCM) spatch ON
P0452|pressure sensor |less than 42.1 kPa o EVAP system '11053 EVAP 1 trip
low input for 0.5 seconds. (pipe from air inlet port monitoring
to canister pump (1gnition
module, canister filter, switch OFF)
fuel tank vent hose)
e ECM
e Canister pump module
o Connector/wire harness
(Canister pump module Ignition
L EVAP pressure -ECM) switch ON
e more than 123.8
P0453|pressure sensor \Pa for 0.5 ' o EVAP system _hose EVAP 1 trip
high input AJ0EN.S (pipe from air inlet port monitoring
- seconds. to canister pump (ignition
module, canister filter. switch OFF)

HINT:

The canister pressure sensor is built into the canister pump module.

DESCRIPTION

The description can be found in the EVAP (Evaporative Emission) System (See DESCRIPTION ).

HINT:

Unit expressions
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o [kPa-a (mmHg-a)] denotes the absolute pressure.
e [kPa-g (mmHg-g)| denotes the gauge pressure (relative pressure).
e On a Techstream, convert the unit of measurement according to the inspection procedure.

MONITOR DESCRIPTION

Canister Pressure Sensor Specification:

Output Voltage Malfunction Area
4900V : PN
4150V
Usable Range
1425V
Malfunction Area
0450V | e /
e Pressure
o 110 kPa-a
(450) (825} (mmHg_a)
HINT:

Standard atmospheric pressure is 101.3 kPa-a (760 mmHg-a)

ATISSASETE

Fig. 150: Canister Pressure Sensor Output Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

1. DTC P0451: Canister pressure sensor noise or fixed/flat

If the canister pressure sensor voltage output fluctuates rapidly for 10 seconds, the ECM stops the EVAP
system monitor. The ECM interprets this as noise from the canister pressure sensor, and stops the EVAP
system monitor. The ECM then illuminates the MIL and sets the DTC.

Alternatively, if the sensor voltage output does not change for 10 seconds, the ECM interprets this as the
sensor being fixed/flat, and stops the monitor. The ECM then illuminates the MIL and sets the DTC.
(Both malfunctions are detected by 2 trip detection logic.)

2. DTC P0452: Canister pressure sensor voltage low
If the canister pressure sensor voltage output [pressure] is below 0.45 V [42.1 kPa-a (315.7 mmHg-a)],
the ECM interprets this as an open or short circuit malfunction in the canister pressure sensor or its

circuit, and stops the EVAP system monitor. The ECM then illuminates the MIL and sets the DTC (1 trip
detection logic).
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3. DTC P0453: Canister pressure sensor voltage high

If the canister pressure sensor voltage output [pressure] is 4.9 V [123.8 kPa-a (928.5 mmHg-a)] or more,

the ECM interprets this as an open or short circuit malfunction in the canister pressure sensor or its

circuit, and stops the EVAP system monitor. The ECM then illuminates the MIL and sets the DTC (1 trip

detection logic).

MONITOR STRATEGY

MONITOR STRATEGY

Required Sensors/Components

Canister pump module

Frequency of Operation

Once per driving cycle: P0451 sensor fixed/flat
Continuous: P0451 sensor noise, P0452 and P0453

0.5 seconds: P0452 and P0453

Duration 2 minutes: P0451

. Immediate: P0452 and P0453
MIL Operation 2 driving cycles: P0451
Sequence of Operation None

TYPICAL ENABLING CONDITIONS
P0451 (Noise monitor):

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present

None

Atmospheric pressure (absolute pressure)

70 to 110 kPa-a (525 to 825 mmHg-a)

Battery voltage

10.5 V or more

Intake air temperature

4.4 to 35°C (40 to 95°F)

Canister pressure sensor malfunction (P0452. 0453) Not detected
Either of following conditions met AorB
A. Engine condition Running

B. Time after key off

S or 7 or 9.5 hours

P0451 (Fixed/flat monitor):

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present

None

Battery voltage

10.5 V or more

Intake air temperature

4.4 to 35°C (40 to 95°F)

Canister pressure sensor malfunction (P0452, 0453)

Not detected

Atmospheric pressure (absolute pressure)

70 to 110 kPa-a (525 to 825 mmHg-a)

Time after key off

S or7 or 9.5 hours
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P0452 and P0453:

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present None
Either of following conditions met (a) or (b)
(a) Ignition switch Ol

(b) Soak timer ()

TYPICAL MALFUNCTION THRESHOLDS
P0451: Canister pressure sensor noise

TYPICAL MALFUNCTION THRESHOLDS
IFrequency that EVAP pressure change 0.3 kPa-g (2.25 mmHg-g) or morell() times or more in 10 secondsl

P0451: Canister pressure sensor fixed/flat

TYPICAL MALFUNCTION THRESHOLDS
IEVAP pressure change during reference pressure ‘Less than 0.65 kPa-g (4.87 mmHg-g)

P0452: Canister pressure sensor low voltage

TYPICAL MALFUNCTION THRESHOLDS
IEVAP pressure |Less than 42.1 kPa-a (315.8 mmHg-a)

P0453: Canister pressure sensor high voltage

TYPICAL MALFUNCTION THRESHOLDS
|EVAP pressure |More than 123.8 kPa-a (928.3 mmHg-a)

WIRING DIAGRAM
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4 R
? 5V
69
V - —_—
Canister » -Eqi {C19] NCRE
Pressure ‘
Sensor VOUT |3 (% PPMP
N
i § 112 22 EPPM
SGND l
T
N J
L28 ECM
Canister Pump Module

Fig. 151: Canister Pressure Sensor - Wiring Diagram

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

INSPECTION PROCEDURE

NOTE:

. CONFIRM DTC AND EVAP PRESSURE

S ECHEE = SR

[ije]

ANGE0BSERZ

e« When a vehicle is brought into the workshop, leave it as it is. Do not
change the vehicle condition. For example, do not tighten the fuel cap.

e Do not disassemble the canister pump module.
e A Techstream is required to conduct the following diagnostic

troubleshooting procedure.

Connect a Techstream to the DLC3.

Turn the ignition switch to ON (do not start the engine).

Turn the tester ON.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

Read DTCs.

Select the following menu items: Powertrain / Engine and ECT / Data List / EVAP / Vapor

Pressure Pump.

Read the EVAP (Evaporative Emission) pressure displayed on the tester.

Result
RESULT REFERENCE
Display (DTC Test Result Suspected Trouble Area Froceed
Qutput) 10
P0451 - Canister pressure sensor C
340/660
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Wire harness/connector (ECM -
. ¥ Canister pressure sensor
P0452 Less than 45 kPa-a . p ) A
(430 mmHg-a) Canister pressure sensor
ECM
Wire harness/connector (ECM -
_ More than 120 kPa-a Canister pressure sensor)
P0453 . B
(900 mmHg-a) Canister pressure sensor
ECM
B: Go to step 4
C: Goto EVAP SYSTEM
A: Go to next step
2. CHECK HARNESS AND CONNECTOR (CANISTER PUMP MODULE - ECM)
a. Turn the ignition switch to OFF.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.
Front view of wire harness connector:
(lo ECM)
}_’I_q = el ‘\{‘&. )
'_'ILiiLL.'u-.rll_li i ||]:J|Hl’lf | © I
(T
= 1 —TJ__,_.__ - _!_- — ?‘
PPMP
A13IGITEEI
Fig. 152: Identifving ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
Result
RESISTANCE SPECIFICATION
Tester Connection [Condition Specl'ﬂ.ed Suspected Trouble Area Evorspd
Condition to
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C19-68 (PPMP) -

Body ground Alvays

o Wire harness/connector (ECM -

Below 10 Canister pressure sensor) A
ohms o Short in canister pressure sensor
circuit
Wi ‘M -
10 kishiig o e Wire ha_rne‘ssr’comlector (EC_‘ M
: ) Canister pressure sensor) B
higher

¢ Short in ECM circuit

d. Reconnect the ECM connector.

B: Gotostep 7

A: Go to next step

3. CHECK HARNESS AND CONNECTOR (CANISTER PUMP MODULE - ECM)

a. Disconnect the canister pump module connector.
b. Disconnect the ECM connector.

c. Measure the resistance according to the value(s) in the table below.

Front view of wire harness conneclor:

(to Canister Pump Module)

H

i T
w-{ (=] ]]

PPMP

ATTZOSOED

Fig. 153: Locating Canister Pump Module Connector

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

342/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

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

RESISTANCE SPECIFICATION

Tester Connection |Condition Specroﬁ.ed Suspected Trouble Area Erocecd
Condition to
10 kohms or [Short in canister pressure sensor A
C19-68 (PPMP) - higher circuit

Always

Body ground Short in wire harness/ connector

Below 10 ohms (ECM - Canister pressure sensor)

d. Reconnect the canister pump module connector.
e. Reconnect the ECM connector.

A: Gotostep 5
B: Go to step 6

4. CHECK HARNESS AND CONNECTOR (CANISTER PUMP MODULE - ECM)
a. Disconnect the canister pump module connector.
b. Measure the voltage and resistance according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION
Tester Connection Switch Condition [Specified Condition
L28-4 (VCC) - Body ground |[Ignition switch ON 45t055V
[L28-3 (VOUT) - Body ground|Ignition switch ON 45t055V

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
L28-2 (SGND) - Body ground| Always | Below 100 ohms
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ANISI4EDE

Fio. 154: Locating Canister Pump Module Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Result
RESULT REFERENCE
Test Result Suspected Trouble Area Prot::]eed

Voltage and resistance within ; 2 i -

Open in canister pressure sensor circuit A
standard ranges
Voltage and resistance outside Open in wire harness/connector (ECM - Canister B
standard ranges pressure sensor)

c. Reconnect the canister pump module connector.

B: Go to step 6
A: Go to next step

5. REPLACE CHARCOAL CANISTER ASSEMBLY
a. Replace the charcoal canister assembly (See REMOVAL ).

NOTE: When replacing the charcoal canister assembly, check the canister
pump module interior and related pipes for water, fuel and other
liquids. If liquids are present, check for disconnections and/or cracks
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in the following: 1) the pipe from the air inlet port to the canister
pump module; 2) the canister filter; and 3) the fuel tank vent hose.

Inspection Area*

*: Check for disconnection and/or crack

Fuel Tank Vent Hose Inspection Area*

Vent Hose

e

AIr Inlet Port

ATTORTTERY

Fig. 155: Identifving Charcoal Canister Assembly Inspection Area
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NEXT: Go tostep 8

6. REPAIR OR REPLACE HARNESS OR CONNECTOR (CANISTER PUMP MODULE - ECM)

HINT:
If the exhaust tailpipe has been removed, go to the next step before reinstalling it.
NEXT: Gotostep 8

7. REPLACE ECM
a. Replace the ECM (See REMOVAL ).

NEXT: Go to step 8

8. CHECK WHETHER DTC OUTPUT RECURS (AFTER REPAIR)
a. Connect a Techstream to the DLC3.
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o /0 O

HINT:

Turn the ignition switch to ON.
Turn the tester ON.
Wait for at least 60 seconds.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending.

If no pending DTCs are displayed on the tester, the repair has been successfully completed.

NEXT : END

DTC P0455 EVAPORATIVE EMISSION CONTROL SYSTEM LEAK DETECTED (GROSS LEAK);
DTC P0456 EVAPORATIVE EMISSION CONTROL SYSTEM LEAK DETECTED (VERY SMALL
LEAK)

DTC SUMMARY

DTC SUMMARY

DTTC Monitoring Malfunction Detection Condition Trouble Area De.tec.t on Detect.mn
No. Item Timing Logic
o Fuel tank cap
(loose)
e Leak from
_ _ EVAP line
Leak detection pump creates negative (Canister -
pressure (vacuum) in EVAP system Fuel tank)
and EVAP system pressure measured.
i . . e Leak from _—
___|Reference pressure measured at start : While
EVAP gross N EVAP line P -
P0O455( " and at end of leak check. ignition 2 trip
leak < 7, i _ . (Purge VSV - :
If stabilized pressure higher than 2 switch OFF
] = Canister)
[second reference pressure x 0.2], _
ECM determines that EVAP system o Canister pump
has large leak. module
o Leak from
fuel tank
e Leak from
canister
o Fuel tank cap
(loose)
e Leak from
Leak detection pump creates negative EVAP line
pressure (vacuum) in EVAP system (Canuster -
and EVAP system pressure measured. Fuel tank)
Reference pressure measured at start e Leak from While
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and at end of leak check. EVAP line ignition
If stabilized pressure higher than (Purge VSV - |switch OFF
second reference pressure. ECM Canister)

determines that EVAP system has

e Canister pum
EVAP small |small leak. PP

PO456(, .1 module 2 trip
e [eak from
fuel tank
e [eak from
canister
DESCRIPTION

The description can be found in the EVAP (Evaporative Emission) System (See DESCRIPTION ).

INSPECTION PROCEDURE

Refer to the EVAP SYSTEM .

HINT:
Unit expressions

o [kPa-a (mmHg-a)] denotes the absolute pressure.
e [kPa-g (mmHg-g)] denotes the gauge pressure (relative pressure).
e On a Techstream, convert the unit of measurement according to the inspection procedure.

MONITOR DESCRIPTION

5 hours* after the ignition switch is turned to OFF, the leak detection pump creates negative pressure (vacuum)
in the EVAP system. The ECM monitors for leaks and actuator malfunctions based on the EVAP pressure.

HINT:
*: If the engine coolant temperature is not below 35°C (95°F) 5 hours after the ignition switch is turned to OFF,
the monitor check starts 2 hours later. If it is still not below 35°C (95°F) 7 hours after the ignition switch is

turned to OFF, the monitor check starts 2.5 hours later.

OPERATION DESCRIPTION CHART

Sequence Operation Description Duration
i ECM activation Activated by soak timer 5, 7 or 9.5 hours after ignition switch i
turned to OFF.
Atmospheric Vent valve turned OFF (vent) and EVAP system pressure
A |pressure measured by ECM 1n order to register atmospheric pressure. 10
I— If pressure in EVAP system not between 70 kPa-a and 110 seconds
kPa-a (525 mmHg-a and 825 mmHg-a), ECM cancels EVAP
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system monitor.

First reference

In order to determine reference pressure, leak detection pump

pressure, ECM determines that EVAP system leaking.

B o, creates negative pressure (vacuum) through reference orifice 60
P ) and then ECM checks if leak detection pump and vent valve seconds
measurement
operate normally.
Vent valve turned ON (closed) to shut EVAP system.
EVAP system N\efgatwe pressure (Vacml:m) created 1(111 EVAP system, and 5
C A EVAP system pressure then measured. _ 2
E \easurement Write down measured value as it will be used in leak check. minutes(!)
[f EVAP pressure does not stabilize within 15 minutes, ECM
cancels EVAP system monitor.
Purge VSV opened and then EVAP system pressure measured 10
D Purge VSV monitor by ECM.
g il oL ; seconds
Large increase indicates normality.
Second reference After second reference pressure measurement, leak check
) performed by comparing first and second reference pressure. 60
E pressure . e ) : ) )
) If stabilized system pressure higher than second reference seconds
measurement

Final check

Atmospheric pressure measured and then monitoring result

recorded by ECM.

(1) If only a small amount of fuel is in the fuel tank, it takes longer for the EVAP pressure to stabilize.
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® Operation A: ® Operation B, E:

Atmospheric Pressure Measurement Reference Pressure Measurement

Purge VSV: OFF

Canister
Fuel Tank

Vent Valve: OFF (vent)

--------------------

—— Canister Pump Module
Canister
Prassure

} Canister Filter
Sensor @ lecccsssecdpsscsssces

Leak Detection Pump: OFF

---------------------

Reference Orifice (0.02 Inch)

® Operation C: ® Operation D:
EVAP System Pressure Measurement Purge VSV Monitor

ON (closed)

D Atmospheric

Pressure

Negative
] Pressure

.....................

Fig. 156: Evaporative Emission System Operation Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

a. P0455: EVAP gross leak

OFF (vent)

ON (closed)

ATEHRLED1

In operation C, the leak detection pump creates negative pressure (vacuum) in the EVAP system and the

EVAP system pressure is measured. If the stabilized system pressure is higher than [second reference

pressure X 0.2] (near atmospheric pressure), the ECM determines that the EVAP system has a large leak,

illuminates the MIL and sets the DTC (2 trip detection logic).

b. P0456: EVAP very small leak

In operation C, the leak detection pump creates negative pressure (vacuum) in the EVAP system and the
EVAP system pressure is measured. If the stabilized system pressure is higher than the second reference
pressure, the ECM determines that the EVAP system has a small leak, illuminates the MIL and sets the

DTC (2 trip detection logic).
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EVAP Pressure when EVAP System Leaks:

ON: Open
Purge VSV o OFF: Closed
Vent Valve ON ON: Closed
- OFF: Vent
Leak Detection
Pump ON
EVAP Pressure P0455
Positive i
|
Negative [Second
l \ P04560 Reference
. A Pressure]
First Reference -
Pressure \ Y-—-----__\_ _______ x0.2
N ™. [Second
OK Reference
Sequence A B c D E | Pressure]
Time (Seconds) 10 60 | Within 15 minutes 10
n( AtDeos1E 18
Fig. 157: EVAP Pressure Graph
Courtesy of TOYOTA MOTOR SALES, US.A., INC.
MONITOR STRATEGY
MONITOR STRATEGY
Required Sensors/Components Purge VSV and canister pump module
Frequency of Operation Once per driving cycle
Duration Within 15 minutes (varies with amount of fuel in tank)
MIL Operation 2 driving cycles
Sequence of Operation None
TYPICAL ENABLING CONDITIONS
P0455, P0456:
TYPICAL ENABLING CONDITIONS
Monitor runs whenever following DTCs not present None

EVAP key-off monitor runs when all of following conditions met

Atmospheric pressure

70 to 110 kPa-a (525 to 825 mmHg-a)

Battery voltage

10.5 V or more

Vehicle speed

Below 4 km/h (2.5 mph)

Ignition switch

OFF

Time after key off
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Canister pressure sensor malfunction (P0451, P0452 and P0453) [Not detected

Purge VSV Not operated by scan tool
Vent valve Not operated by scan tool
Leak detection pump Not operated by scan tool
Both of following conditions met before key off Conditions 1 and 2

1. Duration that vehicle is driven 5 minutes or more

2. EVAP purge operation Performed

ECT 4.4 to 35°C (40 to 95°F)
IAT 4.4 to 35°C (40 to 95°F)

TYPICAL MALFUNCTION THRESHOLDS
P0455: EVAP gross leak

TYPICAL MALFUNCTION THRESHOLDS
IEVAP pressure when vacuum introduction complete ‘Higher than reference pressure x 0.2

P0456: EVAP small leak

TYPICAL MALFUNCTION THRESHOLDS

EVAP pressure when vacuum introduction Between reference pressure and reference pressure x
complete 0.2
MONITOR RESULT

Refer to CHECKING MONITOR STATUS .

DTC P0500 VEHICLE SPEED SENSOR "A"

DESCRIPTION

The speed sensor detects the wheel speed and sends the appropriate signals to the skid control ECU. The skid
control ECU converts these wheel speed signals into a 4-pulse signal and outputs it to the ECM via the
combination meter. The ECM determines the vehicle speed based on the frequency of these pulse signals.

4-Pulse 4-Puise
Speed Sensor SR—
_— - -~ ECM
—
Skid Control ECU Combination Mater
Y ATEADIED
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Fig. 158: Communication Diagram Between Wheel Speed Sensor And ECM
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC DETECTION CONDITION AND TROUBLE AREA

I‘E)C DTC Detection Condition Trouble Area
_ ‘ . ‘ _ e Open or short in speed signal circuit
While vehicle being driven, no vehicle speed .
& : e Speed meter circuit (wheel speed
-n |sensor signal transmitted to ECM :

P0500 . . o r sensor, skid control ECU)
(2 trip detection logic: M/T models) T
(1 trip detection logic: A/T models) o Combination meter

e ECM
MONITOR DESCRIPTION

Automatic Transaxle Models:

The ECM assumes that the vehicle is being driven when the vehicle speed sensor signal is being transmitted by
the combination meter. If there is no signal from the combination meter, despite the ECM detecting the speed
signal from the speed sensor NC, the ECM interprets this as a malfunction in the speed signal circuit. The ECM
then illuminates the MIL and sets the DTC.

Manual Transaxle Models:

The ECM assumes that the vehicle is being driven when the indicated engine speed is more than 2,000 rpm and
the engine load calculated by the ECM is more than a certain level or the idle fuel-cut operation® is being
executed. If there is no signal from the vehicle speed sensor. despite these conditions being met, the ECM
interprets this as a malfunction in the speed signal circuit. The ECM then illuminates the MIL and sets the DTC.

*: Idle fuel-cut 1s executed when the throttle valve is fully closed and engine speed is over 2800 rpm.
MONITOR STRATEGY

MONITOR STRATEGY
Related DTCs

P0500: Vehicle speed sensor "A" pulse input error

Vehicle Speed Sensor (VSS)

Combination meter

Skid control ECU

Park/Neutral Position (PNP) switch
Engine Coolant Temperature (ECT) sensor
Crankshaft Position (CKP) sensor

Throttle Position (TP) sensor
Mass Air Flow (MAF) meter

Required Sensors/Components (Main)

Required Sensors/Components (Related)

Frequency of Operation

Continuous

Duration

2 seconds: A/T models
8 seconds: M/T models, Case 1
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4.9 seconds: M/T models, Case 2

MIL Operation

Immediate: A/T models
2 driving cycles: M/T models

Sequence of Operation

None

TYPICAL ENABLING CONDITIONS
M/T Models, Case 1

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present

P0102 - P0103 (Mass air flow meter)
PO115 - PO118 (Engine coolant temperature sensor)
P0125 (Insufficient ECT for Closed Loop)

Engine coolant temperature

70°C(158°F) or more

Engine speed

2000 to 5000 rpm

Engine load

30.2 % or more

Fuel-cut at high engine speed

Not operating

M/T Models, Case 2

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present

P0102 - P0O103 (Mass air flow meter)
PO115 - PO118 (Engine coolant temperature sensor)
P0125 (Insufficient ECT for Closed Loop)

Idle ON
Fuel-cut ON
A/T Models

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present

None

Time after ignition switch OFF to ON

3 seconds or more

Vehicle speed at output speed sensor

13 km/h (8 mph) or more

TP sensor angle < 21°

2640 rpm or more

TP sensor angle < 30°

2760 rpm or more

TP sensor angle >= 30° 3060 rpm or more
Battery voltage 8 V or more
Ignition switch ON

Starter OFF

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
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Vehicle speed sensor signal

No pulse input

WIRING DIAGRAM

18

from Skid Control ECU -——@

ol g

17

Fig. 159: Vehicle Speed Sensor - Wiring Diagram

Combination Meter

'S ~
5V
8
SPD
\ J
ECM

'——= to Main Body ECU, Tire Pressure
Warning ECU and Radio Receiver

AITISMEDY

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

INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions

are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or

stationary, 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
a. Drive the vehicle and check whether the operation of the speedometer in the combination meter is

normal.

OK:

The operation of the speedometer is normal.

HINT:

o The vehicle speed sensor is operating normally if the speedometer reading is normal.

o If the speedometer does not operate, check it by following the procedure described in
Speedometer Malfunction (See SPEEDOMETER MALFUNCTION ).

NG: GO TO MALFUNCTION IN SPEEDOMETER (See SPEEDOMETER MALFUNCTION )

OK: Go to next step
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2. READ VALUE USING TECHSTREAM (VEHICLE SPEED)

pen o o

2

NG:

OK

Connect a Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List / All Data / Vehicle
Speed.

Drive the vehicle.
Read the value displayed on the tester.

OK:

Vehicle speeds displayed on tester and speedometer display are equal.

Go to step 3

CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT

PROBLEMS )

3. CHECK COMBINATION METER (+S VOLTAGE)

a.
b.

C.

Disconnect the combination meter connector.
Turn the ignition switch to ON.
Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION
Tester Connection |Switch Condition |[Specified Condition
F1-17 (+S) - Body ground|Ignition switch ON 45t055V

. Reconnect the combination meter connector.

NG: Gotostep 5
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Front view of wire harness connector:
(to Combination Meter)

-
IBE0BOUOOCOEL

131 &1shs]1 7)1 1af20l21 foaf 29 24
et e
+S

A1FMEEED

Fig. 160: Identifving Combination Meter Connector Terminals

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

OK: Go to next step

4. CHECK COMBINATION METER (SPD SIGNAL WAVEFORM)

a. Remove the combination meter.

Jack up the vehicle.
Turn the ignition switch to ON.

O a0 O

wheel is turned slowly.
Standard voltage

VOLTAGE SPECIFICATION

Connect the combination meter connector.
Move the shift lever to the neutral position.

Check the voltage between the terminal of the combination meter and the body ground while the

Tester Connection

Switch Condition

Specified Condition

ground

F1-17 (+S) - Body Ignition switch ON (Turn wheel

slowly)

Voltage generated
intermittently

HINT:

The output voltage should fluctuate up and down, similarly to the diagram, when the wheel is

turned slowly.

g. Reinstall the combination meter.

NG: REPLACE COMBINATION METER (See REMOVAL )
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Rear view of wire harness connector:
(to Combination Meter)

UL

Turn Wheel

A1GEMOED2

P i ing Combination Meter Connector Terminal With Voltage Graph
Courtesy of TOYOTA MOTOR SALES, US.A., INC.

OK: Go to next step

5. CHECK HARNESS AND CONNECTOR (COMBINATION METER - ECM)
a. Disconnect the combination meter connector.
b. Disconnect the ECM connector.
c. Measure the resistance according the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection |ConditionSpecified Condition
F1-17 (+S) - A21-8 (SPD)| Always Below 1 ohms

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
F1-17 (+S) or A21-8 (SPD) - Body ground| Always | 10 kohms or higher
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d. Reconnect the combination meter connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

Front view of wire harness connector:
(to Combination Meter)

FIET BT

Front view of wire harnass connector:

(to ECM)
Fl F_
IIIIJI]]]‘
o EEEREYES|
!ll.l]‘{\l]
| | = |
sununwmn )
T
N
SPD

ALSeS 10N

Fig. 162: Identifying Combination Meter And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPLACE ECM (See REMOVAL )
DTC P0504 BRAKE SWITCH "A" / "B" CORRELATION
DESCRIPTION
The stop light switch is a duplex system that transmits two signals: STP and ST1-. These two signals are used
by the ECM to monitor whether or not the brake system is working properly. If the signals, which indicate the
brake pedal is being depressed and released, are detected simultaneously, the ECM interprets this as a

malfunction in the stop light switch and sets the DTC.

HINT:
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The normal conditions are as shown in the table below. The signals can be read using a Techstream.

SIGNALS AND BRAKE PEDAL POSITION REFERENCE

Signal Brake Pedal Released In Transition Brake Pedal Depressed
STP OFF ON ON
ST1- ON ON OFF

DTC DETECTION CONDITION AND TROUBLE AREA

]_)V];]C DTC Detection Condition Trouble Area
Conditions (a), (b) and (c¢) continue for 0.5 seconds or more . S_hOH 111_ stop light switch
(1 trip detection logic): signal circuit
50504 N _ e STOP fuse
a. Ignition switch ON o ‘TGN Fise
b. Brake.pedal released . o Stop light switch
c. STP signal OFF when ST1- signal OFF e« ECM
WIRING DIAGRAM
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Ignition Switch
1B 2 Q,&) Integraiion Relay
(Engine Room Relay
Block)
)
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AM2 \ B |ic2
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o0 ST o -
IGN ’i
S STP
STOP %

R

MAIN

Battery

If—t-4|

ALT

A1
Stop Light Switch

Stop Light

Fig. 163: Brake Switch - Wiring Diagram

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

INSPECTION PROCEDURE

HINT:

e Read freeze frame data using a Techstream. Freeze frame data records the engine condition when

ATEEN

malfunctions are detected. When troubleshooting, freeze frame data can help determine if the vehicle was
moving or stationary, 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.

e STP signal conditions can be checked using the Techstream.

a. Connect the Techstream to the DLC3.
b. Turn the ignition switch to ON.
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¢. Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / All Data / Stop Light Switch.

e. Check the STP signal when the brake pedal is depressed and released.

BRAKE PEDAL OPERATION AND SPECIFIED CONDITION

Brake Pedal Operation|Specified Condition
Depressed STP signal ON
Released STP signal OFF

I. INSPECT STOP LIGHT SWITCH (TERMINAL VOLTAGE)

a. Disconnect the stop light switch connector.

b. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION

Tester Connection |Switch Condition [Specified Condition

A11-2 - Body ground Always 11to 14V

A11-3 - Body ground|Ignition switch ON 11to 14V

c. Reconnect the stop light switch connector.

NG: Go to step 4

Front view of wire harness connector:
(to Stop Light Switch)

ATABTIBETY

ig. 164: Identifving Stop Light Switch Connector Terminals

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

OK: Go to next step
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2. INSPECT STOP LIGHT SWITCH
a. Remove the stop light switch.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection| Switch Condition |Specified Condition

Switch pin not pushed| Below 1 ohms
Switch pin pushed | 10 kohms or higher

Switch pin not pushed| 10 kohms or higher
Switch pin pushed Below 1 ohms

i

P

3-4

c. Reinstall the stop light switch.

NG: REPLACE STOP LIGHT SWITCH (See REMOVAL )

Component without harness connected:
(Stop Light Switch)

Not Pushed s wmp Pushed

Y ATISASTEMS

Fig. 165: Inspecting Stop Light Switch
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

3. INSPECT ECM (STP AND ST1-VOLTAGE)
a. Disconnect the ECM connector.
b. Turn the ignition switch to ON.
c. Measure the voltage according to the value(s) in the table below.

Standard voltage

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

362/660




29.07.2021

SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

d.

VOLTAGE SPECIFICATION

Tester Connection Condition Specified Condition
Brake pedal released I11to 14V
Brake pedal depressed 0to3V
Brake pedal released 0to3V
Brake pedal depressed I11to 14V

A21-35 (ST1-) - Body ground

A21-36 (STP) - Body ground

Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

Brake Pedal Brake Pedal
Depressed Released

A

Front view of wire hamess connector:
(to ECM)

ST1- STP

ATI2SEEE2T

Fig. 166: Depressing And Releasing Brake Pedal

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

OK : REPLACE ECM (See REMOVAL )

4. INSPECT FUSES (STOP AND IGN FUSES)

a.
b.

Remove the STOP and IGN fuses from the main body ECU.
Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection|Condition|Specified Condition
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STOP fuse
IGN fuse

Always Below 1 ohms

¢. Reinstall the STOP and IGN fuses.

NG: CHECK FOR SHORTS IN ALL HARNESSES AND CONNECTORS CONNECTED TO
FUSE AND REPLACE FUSE

Main Body ECU

IGN Fuse

r'-—lﬁ—rﬂ_n‘—j—}l‘w B
J e =) l[ﬂl

A |
(= ] g [ 211

(Crpnnnooooanoge
i 00000000gD0000e

ET—
L =1 |

STOP Fuse

ATEEMEDS

Fig. 167: Identifving STOP And IGN Fuse
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPAIR OR REPLACE HARNESS OR CONNECTOR (BATTERY - STOP LIGHT
SWITCH)

DTC P050S IDLE CONTROL SYSTEM MALFUNCTION

DESCRIPTION

The idling speed is controlled by the ETCS (Electronic Throttle Control System). The ETCS is comprised of: 1)
the one valve type throttle body; 2) the throttle actuator, which operates the throttle valve; 3) the Throttle
Position (TP) sensor, which detects the opening angle of the throttle valve; 4) the Accelerator Pedal Position
(APP) sensor, which detects the accelerator pedal position; and 5) the ECM, which controls the ETCS. Based on
the target idling speed, the ECM controls the throttle actuator to provide the proper throttle valve opening angle.

DTC DETECTION CONDITION AND TROUBLE AREA

I;TGC DTC Detection Condition Trouble Area
e ETCS (Electronic Throttle
P0505 Idling speed continues to vary greatly from target idling Control System)
77 |speed (2 trip detection logic) e Air induction system
e PCV hose connections
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¢« ECM

MONITOR DESCRIPTION

The ECM monitors the idling speed and idling air flow volume to conduct Idle Speed Control (ISC). The ECM
determines that the ISC system is malfunctioning if the following conditions apply:

o The learned idling air flow volume remains at the maximum or minimum volume 5 times or more during
a drive cycle.

o After driving at 10 km/h (6.25 mph) or more, the actual engine idling speed varies from the target idling
speed by between 100 rpm and 200 rpm, 5 times or more during a drive cycle.

Example:

If the actual idling speed varies from the target idling speed by more than 200 rpm™ 5 times during a drive
cycle, the ECM illuminates the MIL and sets the DTC.

HINT:

*: Threshold 1dling speed varies with engine load.

Example:
Idling Speed Learned Idling Air Volume
| Maximum
/ Target Speed
\ Actual Idling Speed Minimum
Small bocccccmmmcmme e
= Time
Time

Y AfZIEvED

Fig. 168: Idling Speed Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR STRATEGY
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MONITOR STRATEGY

Related DTCs P0505: ISC function

Required Sensors/Components (Main) ETCS (Electronic Throttle Control System)
Crankshaft position sensor

Required Sensors/Components (Related) Engine coolant temperature sensor
Vehicle speed sensor

Frequency of Operation Once per driving cycle

Duration 10 minutes

MIL Operation 2 driving cycles

Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

IEngine Running

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
Either of following conditions 1 or 2 met -
L. Frequency that both of following conditions (a)

5 tumes or more

and (b) set
(a) Engine rpm - Target engine rpm Less than -100 rpm, or more than 150 rpm
by Veliicle vonditiorn St_op a‘ﬁer vehicle was driven at 10 km/h (6.25 mph)
or more
2. Frequency that both of following conditions (c)
: Once
and (d) set
(c) Engine rpm - Target engine rpm Less than -100 rpm, or more than 150 rpm
(d) IAC flow rate learning value 0.5 L/sec. or less, or 6.1 L/sec. or more

INSPECTION PROCEDURE

HINT:

e The following conditions may also cause DTC P0505 to be set:

a. The floor carpet overlapping slightly onto the accelerator pedal, causing the accelerator pedal to be
slightly depressed and therefore the throttle valve position to be slightly open.

b. The accelerator pedal being not fully released.

e Read freeze frame data using a Techstream. Freeze frame data records the engine condition when
malfunctions are detected. When troubleshooting, freeze frame data can help determine if the vehicle was
moving or stationary, 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 ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0505)
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Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
Read DTCs.

o /a0 o

Result

RESULT REFERENCE
Result Proceed to
P0505 A
P0505 and other DTCs B

HINT:
If any DTCs other than P0505 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

[\J

CHECK PCV HOSE CONNECTIONS

OK:

PCYV hose is connected correctly and is not damaged.
NG: REPAIR OR REPLACE PCV HOSE

OK: Go to next step

3. CHECK AIR INDUCTION SYSTEM
a. Check the air induction system for vacuum leak (See ON-VEHICLE INSPECTION ).

OK:

No leak from air induction system.
NG: REPAIR OR REPLACE AIR INDUCTION SYSTEM
OK: Go to next step

4, INSPECT THROTTLE BODY (THROTTLE VALVE)
a. Check the throttle valve condition.
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OK:
Throttle valve is not contaminated with foreign objects and moves smoothly.
NG: REPAIR OR REPLACE THROTTLE BODY (See REMOVAL )
OK : REPLACE ECM (See REMOVAL )
DTC POS0A COLD START IDLE AIR CONTROL SYSTEM PERFORMANCE
MONITOR DESCRIPTION

This monitor will run when the engine is started at an engine coolant temperature of -10 to 50°C (14 to 122°F).
The DTC will set after the engine idles for 13 seconds (2 trip detection logic).

The DTC is designed to monitor the idle air control at cold start. When the engine is started at an engine coolant
temperature of lower than 50°C (122°F), the ECM measures the accumulated mass air flow at engine idling. If it
does not reach the specified level within 10 seconds. the ECM interprets this as a malfunction. The MIL is
tlluminated and a DTC is set when the malfunction 1s detected in consecutive driving cycles (2 trip detection
logic).

The ETCS (Electronic Throttle Control System) controls the idle speed. The ETCS operates the throttle actuator
to open and close the throttle valve, and adjusts the intake air amount to achieve the target idle speed.

NOTE: When the negative battery terminal is disconnected during inspections or
repairs, the ISC (ldle Speed Control) learning values are cleared. This DTC
cannot be set with the ISC learning values cleared.

HINT:

The ISC learning is performed when the engine is warmed up and has been idling for 5 minutes.
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POS50A Detection Logic:

Accumulated Mass Air Flow
A Pass Condition Detected
P
e
/
Threshold =
‘/
o
P .. PO50A Detected
./ ™
./-.-" e
0 -
3 10 ' (Seconds)

Time

Engine Start

Engine Coolant Temperature: -10 to 50°C (14 to 122°F)

ALSEM1ED?

Fig. 169: Engine Coolant Temperature Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC No. DTC Detection Condition Trouble Area

o Throttle body

e Mass air flow meter

e PCV system
PO5S0A [Insufficient mass air flow at cold start (2 trip detection logic) e Air cleaner filter element

e Air induction system
e VVT system

e ECM
MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs PO5S0A: Cold start idle air speed control system
Required Sensors / Components (Main) Throttle body

Mass air flow meter

Requret Sersats / Canipanen s RELER) Engine Coolant Temperature (ECT) sensor

Frequency of Operation Once per driving cycle
Duration 10 seconds
MIL Operation 2 driving cycles
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Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Battery voltage 8 V or more

Time after engine start 3 seconds or more

Starter OFF

ECT at engine start -10°C(14°F) or more

BOCT -10 to 50°C (14 to 122°F)
Engine idling time 3 seconds or more

Fuel-cut OFF

Vehicle speed Less than 3 km/h (1.875 mph)
Atmospheric pressure 76 kPa (570 mmHg) or more

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

|Accumula’red mass air flow Varies with ECT (Example: Less than 12.5 g)

INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. The ECM records vehicle and driving condition information as
freeze frame data the moment a DTC is stored. When troubleshooting, freeze frame data can be helpful in
determining whether the vehicle was running or stopped, whether the engine was warmed up or not, whether the
air-fuel ratio was lean or rich, as well as other data recorded at the time of a malfunction.

. CHECK ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P050A)

a.
. Turn the ignition switch to ON.

b
c.
d

Connect a Techstream to the DLC3.

Turn the tester ON.
Select the following menu items:
1. Techstream - Select: Powertrain / Engine and ECT / Trouble Codes.

Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
POS0A A
PO50A and other DTCs B
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HINT:
If any DTCs other than POSOA are output, troubleshoot those DTCs first.

NG: GO TO DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

OK: Go to next step
2. READ VALUE USING TECHSTREAM (FUEL TRIM)
HINT:
Calculate the total fuel trim values to check the characteristic deviation of the mass air flow meter.

Connect a Techstream to the DL.C3.
Turn the ignition switch to ON.
Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List / A/F Control System /
Short FT #1 and Long FT #1.

e. Read the values displayed on the tester.
f. Add together the Short FT #1 and Long FT #1 values to obtain the total Fuel Trim.

B oy T

OK:

Total of Short FT #1 and Long FT #1 values is between -20% and 20%.
NG: Gotostep 5
OK: Go to next step

3. INSPECT THROTTLE BODY
a. Check that there are no deposits around the throttle valve.

OK:

No deposits around the throttle valve.
NG: Go to step 10
OK: Go to next step

4. REPLACE ECM
a. Replace ECM (See REMOVAL ).

NEXT: Go to step 15
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5. PERFORM ACTIVE TEST USING TECHSTREAM (OPERATE OCYV)
Connect a Techstream to the DLC3.

Start the engine.

Turn the tester ON.

Turn the air conditioning switch to ON.

a o o

Select the following menu items: Powertrain / Engine and ECT / Active Test/ Control the VVT
System (Bank 1).

f. Check the engine speed while operating the OCV using the tester.
Result

TESTER OPERATION AND SPECIFIED CONDITION
Tester Operation Specified Condition
OCV OFF Normal engine speed
OCV ON Engine idles roughly or stalls (soon after OCV switched from OFF to ON)

HINT:
If the result is not acceptable, cool the engine and perform the Active Test again.

Start the engine when the engine coolant temperature is 30°C or less.
Turn the tester ON.
Turn the air conditioning switch to ON.

e e QR

J. Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the VVT
System (Bank 1).

k. Check the engine speed while operating the OCV using the tester with the engine coolant
temperature is 50°C or less.

Result

TESTER OPERATION AND SPECIFIED CONDITION
Tester Operation Specified Condition
OCV OFF Normal engine speed
OCV ON Engine idles roughly or stalls (soon after OCV switched from OFF to ON)

NG: Gotostep 11
OK: Go to next step

6. CHECK PCV SYSTEM
a. Start the engine.
b. Pinch the positive crankcase ventilation (PCV) hose.
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10.

1L

¢. Check the engine rpm.

OK:

The engine rpm rises when the PCV hose is pinched.

NG: Go to step 12

OK: Go to next step

CHECK AIR CLEANER FILTER ELEMENT SUB - ASSEMBLY

a. Visually check that the air cleaner filter element is not excessively contaminated with dirt or oil.

OK:

The air cleaner filter element is not excessively contaminated with dirt or oil.

NG: Gotostep 13
OK: Go to next step

CHECK AIR INDUCTION SYSTEM

a. Check the air induction system for vacuum leaks (See ON-VEHICLE INSPECTION ).

OK:

No leakage from the air induction system.
NG: Goto step 14
OK: Go to next step

REPLACE MASS AIR FLOW METER
a. Replace mass air flow meter (See REMOVAL ).

NEXT: Go to step 15

REPAIR OR REPLACE THROTTLE BODY

a. Repair or replace throttle body (See REMOVAL ).

NEXT: Go to step 15
CHECK AND REPAIR VVT SYSTEM

HINT:
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13.

14.

15.

Refer to DTC P0OO11 Inspection Procedure (See INSPECTION PROCEDURE )

NEXT: Gotostep 15

2. REPAIR OR REPLACE PCV SYSTEM

NEXT: Gotostep 15

REPLACE AIR CLEANER FILTER ELEMENT SUB - ASSEMBLY
NEXT: Gotostep 15

REPAIR OR REPLACE AIR INDUCTION SYSTEM

NEXT: Go to step 15

CHECK WHETHER DTC OUTPUT RECURS (DTC P050A)

NOTE: For this operation, the engine must be cold (the same level as the engine
coolant temperature recorded in the freeze frame data).

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR ).

Switch the ECM from normal mode to check mode using the tester (See CHECK MODE
PROCEDURE ).

f. Start the engine and idle it for one minute.

o o T

OK:

Stable fast idle

Read DTCs.

ije]

OK:
No DTC is output.

NEXT : END

DTC P05S0B COLD START IGNITION TIMING PERFORMANCE

DESCRIPTION
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This monitor will run when the engine is started at an engine coolant temperature of -10 to 50°C (14 to 122°F).
The DTC will set after the engine idles for 13 seconds (2 trip detection logic).

The DTC is designed to monitor the ignition timing at cold start. When the engine is started at an engine coolant
temperature of lower than 50°C (122°F), the ECM checks the ignition timing at engine idling. If the ignition
timing advances beyond the specified level within 10 seconds, the ECM interprets this as a malfunction. The
MIL is illuminated and a DTC is set when the malfunction is detected in consecutive driving cycles (2 tip
detection logic).

NOTE: When the negative battery terminal is disconnected during inspections or
repairs, the ISC (Idle Speed Control) learning values are cleared. This DTC
cannot be set with the ISC learning values cleared.

HINT:

The ISC learning 1s performed when the engine is warmed up and has been idling for 5 minutes.

P050B Detection Logic:

Ignition Timing
P0O50B Detected
Advanced
T 8 or more
\‘_1-4—
Threshold :
P K
l Pass Condition Detected
Retarded
< 10 ™ (Seconds)
Time
Engine Start

Engine Coolant Temperature: -10 to 50°C (14 to 122°F)

AVSIMZECD

Fig. 170: Engine Coolant Temperature Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

e Throttle body assembly
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e Mass air flow meter
e PCV system

Insufficient ignition timing retard at cold start (2 trip detection i ismeeaRr e

PO5S0B : element
logic) = i :

e Air induction system
e VVT system
¢ ECM

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P050B: Cold start ignition timing performance

Required Sensors / Components (Main) Throttle body

Mass air flow meter

Required Sensors / Components (Related) Hingine Coolant Temperiture (0 T) sensar

Frequency of Operation Once per driving cycle
Duration 10 seconds

MIL Operation 2 driving cycles
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Battery voltage 8 V or more

Time after engine start 3 seconds or more

Starter OFF

ECT at engine start -10°C(14°F) or more

ECT -10 to 50°C (14 to 122°F)
Engine idling time 3 seconds or more

Fuel-cut OFF

Vehicle speed Less than 3 km/h (1.875 mph)

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
|Accumulated time when ignition timing retard value is cut off ‘5 seconds or more

INSPECTION PROCEDURE

HINT:

e DTC P050B may be set when the engine has the symptoms listed below. If necessary, check the trouble
areac licted helow

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 376/660




29.07.2021

SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

TROUBLE AREAS REFERENCE

Symptoms

Factor

Trouble Area

Low idle speed when engine is cold (immediately after
engine start)

Excessive engine
friction

Engine oil
deterioration

Drive belt tension
A/C compressor

Generator

P/S pump
Rough idle when engine is cold (immediately after Abnormal | quali
engine start) combustion Fuel quality

e Read freeze frame data using the Techstream. The ECM records vehicle and driving condition
information as freeze frame data the moment a DTC is stored. When troubleshooting, freeze frame data
can be helpful in determining whether the vehicle was running or stopped, whether the engine was

warmed up or not, whether the air-fuel ratio was lean or rich, as well as other data recorded at the time of

a malfunction.

1. CHECK ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P050B)

a. Connect the Techstream to the DLC3.

b. Turn the ignition switch to ON.
c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
e. Read the DTCs.
Result
RESULT REFERENCE
Display (DTC Output)/Proceed to
P050B A
P050B and other DTCs B
HINT:

If any DTCs other than PO5S0B are output, troubleshoot those DTCs first.

NG: GO TO DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

OK: Go to next step

2. READ VALUE USING TECHSTREAM (FUEL TRIM)

HINT:
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Calculate the total fuel trim values to check the characteristic deviation of the mass air flow meter.

Connect the Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List / A/F Control System /
Short FT #1 and Long FT #1.

Read the values displayed on the tester.
f. Add together the Short FT #1 and Long FT #1 values to obtain the total Fuel Trim

e oom

5o

OK:

Total of Short FT #1 and Long FT #1 values is between -20% and 20%.
NG: Gotostep 5
OK: Go to next step

3. CHECK THROTTLE BODY
a. Check that there are no deposits around the throttle valve.

OK:

No deposits around the throttle valve
NG: Go to step 10
OK: Go to next step

4. REPLACE ECM
a. Replace ECM (See REMOVAL ).

NEXT: Go to step 15

5. PERFORM ACTIVE TEST USING TECHSTREAM (OCV OPERATION)
Connect the Techstream to the DLC3.

Start the engine.

Turn the tester ON.

Turn the air conditioning switch to ON.

o o o

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the VVT
System (Bank 1).

f. Check the engine speed while operating the OCV using the tester.
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Result

TESTER OPERATION AND SPECIFIED CONDITION
Tester Operation Specified Condition
OCV OFF Normal engine speed
OCV ON Engine 1dles roughly or stalls (soon after OCV switched from OFF to ON)

HINT:
If the result is not acceptable, cool the engine and perform the Active Test again.

Start the engine when the engine coolant temperature is 30°C or less.
Turn the tester ON.
Turn the air conditioning switch to ON.

J. Select the following menu items: Powertrain / Engine and ECT / Active Test/ Control the VVT
System (Bank 1).

k. Check the engine speed while operating the OCV using the tester with the engine coolant
temperature is 50°C or less.

o= B9

Result

TESTER OPERATION AND SPECIFIED CONDITION
Tester Operation Specified Condition
OCV OFF Normal engine speed
OCV ON Engine idles roughly or stalls (soon after OCV switched from OFF to ON)

NG: Gotostep 11
OK: Go to next step

6. CHECK PCV SYSTEM
a. Start the engine.
b. Pinch the positive crankcase ventilation (PCV) hose.
c. Check the engine rpm.

OK:

The engine rpm rises when the PCV hose is pinched.
NG: Go to step 12
OK: Go to next step

7. CHECK AIR CLEANER FILTER ELEMENT SUB - ASSEMBLY
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a. Visually check that the air cleaner filter element is not excessively contaminated with dirt or oil.
OK:
The air cleaner filter element is not excessively contaminated with dirt or oil.
NG: Go to step 13
OK: Go to next step

8. CHECK AIR INDUCTION SYSTEM
a. Check the air induction system for vacuum leaks (See ON-VEHICLE INSPECTION ).

OK:

No leakage from the air induction system.
NG: Go to step 14
OK: Go to next step

9. REPLACE MASS AIR FLOW METER
a. Replace the mass air flow meter (See REMOVAL ).

NEXT: Go to step 15

10. REPAIR OR REPLACE THROTTLE BODY
a. Repair or replace throttle body (See REMOVAL ).

NEXT: Gotostep 15
11. CHECK AND REPAIR VVT SYSTEM
NEXT: Gotostep 13
12. REPAIR OR REPLACE PCV SYSTEM
NEXT: Go to step 15
13. REPLACE AIR CLEANER FILTER ELEMENT SUB - ASSEMBLY
NEXT: Go to step 15

14. REPAIR OR REPLACE AIR INDUCTION SYSTEM
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NEXT: Go to step 15

15, CHECK WHETHER DTC OUTPUT RECURS (DTC P050B)

NOTE: For this operation, the engine must be cold (the same level as the engine
coolant temperature recorded in the freeze frame data).

Connect the Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear the DTCs (See DTC CHECK / CLEAR ).

Switch the ECM from normal mode to check mode using the tester (See CHECK MODE
PROCEDURE ).

f. Start the engine and idle it for one minute.

L S A

OK:
Stable fast idle
g. Read the DTCs.
OK:
No DTC is output.
NEXT : END

DTC P0560 SYSTEM VOLTAGE
MONITOR DESCRIPTION
The battery supplies electricity to the ECM even when the ignition switch is in the OFF position. This power
allows the ECM to store data such as DTC history, freeze frame data and fuel trim values. If the battery voltage
falls below a minimum level, the memory 1s cleared and the ECM determines that there is a malfunction in the

power supply circuit. When the engine is next started, the ECM illuminates the MIL and sets the DTC.

DTC DETECTION CONDITION AND TROUBLE AREA

I;TOC DTC Detection Condition Trouble Area
¢ Open in back up power source
0 .1 ECM back S circuit
= pen in ECM back up power source circui rip
P0560 detection logic) » Battery
o Battery terminals
o EFI fuse
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¢« ECM

HINT:

If DTC P0560 is set, the ECM does not store other DTCs or the data stored in the ECM is partly erased.

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 seconds

MIL Operation Immediate (MIL illuminated after next engine start)

Sequence of Operation

None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

|Monit01‘ runs whenever following DTCs not present None

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

|E CM power source

[Less than 3.5 V

WIRING DIAGRAM
pr———
1.2 20
0RO N ee—————(27) BATT
MAIN EFI
104
—D 13
-t |
T |Battery '
I ! S il
1 1 ECM

Fig. 171: System Voltage - Wiring Diagram

ANSEMEDNE

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

INSPECTION PROCEDURE

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

382/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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. INSPECT FUSE (EFI FUSE)
a. Remove the EFI fuse from the engine room relay block.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection|Condition|Specified Condition
EFI Fuse Always Below 1 ohms

c. Reinstall the EFT fuse.

NG: CHECK FOR SHORTS IN ALL HARNESSES AND CONNECTORS CONNECTED TO
FUSE AND REPLACE FUSE

Engine Room Relay Block:

EFI

UULUL

pooooood | Du“»
Ol ==~

AT TOBRSE02

Fig. 172: Identifving EFI Fuse
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

2. CHECK HARNESS AND CONNECTOR (ECM - EFI FUSE - BATTERY)
a. Disconnect the negative battery terminal.
b. Disconnect the positive battery terminal.
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c. Remove the EFI fuse from the engine room relay block.

d. Disconnect the ECM connector.

e. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition

EFI fuse(2) - A21-20 (BATT) Always

Below 1 ohms

Battery positive terminal-EFI fuse (1) Always

Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection

Condition|Specified Condition

EFI fuse (2) or A21-20 (BATT) - Body ground

Always | 10 kohms or higher

Battery positive terminal or EFI fuse (1) - Body ground| Always | 10 kohms or higher

Reinstall the EFT fuse.
Reconnect the ECM connector.

B o,

Reconnect the positive battery terminal,

[

Reconnect the negative battery terminal.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Engine Room Relay Biock

EFI Fuse

gEUULEiD'
'“uunlnq]ui )

Ol ==

Front view of wire harness connector:
(to ECM)

e
P = F._;Ejj ——

BATT

ATTHOIECS

Fig. 173: Identifving ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

3. INSPECT BATTERY
a. Check that the battery is not depleted.

OK:

Battery is not depleted
NG: REPLACE BATTERY
OK: Go to next step

4. CHECK BATTERY TERMINAL
a. Check that the battery terminals are not loose or corroded.

OK:
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Battery terminals are not loose or corroded

NG: REPAIR OR REPLACE BATTERY TERMINAL

OK: Go to next step

5. CHECK WHETHER DTC OUTPUT RECURS

a.

™ - 0 & o O

B : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR ).

Turn the ignition switch to OFF and turn the tester OFF.

Start the engine and turn the tester ON.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

. Read DTCs.
Result
RESULT REFERENCE
Result [Proceed to
P0560 A
No output B

PROBLEMS )

A : REPLACE ECM (See REMOVAL )

DTC P0604 RANDOM ACCESS MEMORY (RAM)

MONITOR DESCRIPTION

The ECM continuously monitors its internal memory status. This self-check ensures that the ECM is

functioning properly. It is diagnosed by internal "mirroring" of the main CPU and sub CPU to detect the
Random Access Memory (RAM) errors. If outputs from these CPUs are different and deviate from the

standards, the ECM will illuminate the MIL and set the DTC immediately.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC No. DTC Detection Condition Trouble Area
P0604 ECM RAM errors ECM
MONITOR STRATEGY
MONITOR STRATEGY
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Related DTCs P0604: ECM RAM error
Required sensors/Components (Main) ECM

Required sensors/Components (Related) None

Frequency of operation Continuous

Duration 6 times

MIL operation Immediate

Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
|M0nit0r runs whenever following DTCs not present None

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
[Main CPU and sub CPU mirroring [Fail |

INSPECTION PROCEDURE
HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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. READ OUTPUT DTC (DTC P0604)

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTC (See DTC CHECK / CLEAR ).

Turn the ignition switch to OFF and turn the tester OFF.

IR CTNE = S ST T

Disconnect the tester.
Disconnect the cable from the battery negative (-) terminal and wait for 1 minute.

a

=

Connect the cable to the battery negative (-) terminal,

Connect the tester to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
m. Read DTCs.

(U

— e
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Result

RESULT REFERENCE
Result [Proceed to

No output A
P0604 B

B : REPLACE ECM (See REMOVAL )

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT

PROBLEMS )
DTC P0606 ECM / PCM PROCESSOR

MONITOR DESCRIPTION

The ECM continuously monitors its main and sub CPUs. This self-check ensures that the ECM is functioning
properly. If outputs from the CPUs are different and deviate from the standards, the ECM will illuminate the

MIL and set the DTC immediately.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC No. DTC Detection Condition

Trouble Area

P0606 ECM main CPU error

ECM

MONITOR STRATEGY

MONITOR STRATEGY

Related DTC

P0606: ECM range check

Required sensors/Components (Main)

ECM

Required sensors/Components (Related)

Frequency of Operation

Continuous

Duration

16 seconds

MIL Operation

Immediate

Sequence of Operation

None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

IMoniror runs whenever the following DTCs are not present

|None

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

|CPU reset |Occun‘ed
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INSPECTION PROCEDURE

1. READ OUTPUT DTC (DTC P0606)

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DIC CHECK / CLEAR ).

Turn the ignition switch to OFF and turn the tester OFF.

Disconnect the tester.
Disconnect the cable from the battery negative (-) terminal and wait for 1 minute.

@ -0 &6 Ow

=

Connect the cable to the battery negative (-) terminal.

Connect the tester to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes,
m. Read DTCs.

— e

Result

RESULT REFERENCE
Result [Proceed to

No output A
P0606 B

B : REPLACE ECM (See REMOVAL )

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

DTC P0607 CONTROL MODULE PERFORMANCE
MONITOR DESCRIPTION

The ECM continuously monitors its internal processors (CPUs), Air Fuel Ratio (A/F) sensor transistors and
Heated Oxygen (HO?2) sensor transistors built into the ECM. This self-check ensures that the ECM is
functioning properly. If outputs from the processors deviate from the standards, the ECM will illuminate the
MIL and set the DTC immediately.

DIC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

When one of following conditions is met: e Exhaust gas
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o Air Fuel Ratio (A/F) sensor transistors built info ECM leak
POG07 malfunctions e HO?2 sensor
o Heated Oxygen (HO2) sensor transistors built into ECM ¢« ECM
malfunctions
NOTE: An exhaust gas leak generates noise in the HO2 sensor output. The ECM may

interpret this as an HO2 sensor transistor malfunction and set P0607.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P0607: Control module performance
Required sensors/Components (Main) ECM

Air fuel ratio sensor

Required sensors/Components (Related) ST —————

Frequency of operation Continuous
Duration 60 seconds
MIL operation immediate

Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
IEngine Running

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
A/F sensor transistors Fail
HO?2 sensor transistors Fail

INSPECTION PROCEDURE

l. CHECK FOR EXHAUST GAS LEAK
a. Allow the engine to idle.
b. Check for exhaust gas leak around the HO2 sensor.

OK:
No leak from the HO2 sensor.

NG: REPAIR OR REPLACE EXHAUST GAS LEAK POINT (See COMPONENTS )

OK: (20 to next sten
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2. INSPECT HEATED OXYGEN SENSOR

Fuel-Trim and Rear Heated Oxygen (HOZ2) Sensor Voltage Cross-reference

Fuel-Trim

25%

-12.5%

HO2 Sensor Voltage

08V

Dzvx

At MNED

Fig. 174: Heated Oxvgen Sensor Voltage Graph

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

IR CTIE = ST T

4]

h.

Connect a Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.

Start the engine and warm it up.
Allow the engine to idle.

Select the following menu items: Powertrain / Engine and ECT Active Test / Control the Injection
Volume for A/F Sensor.

Check the O2S B1S2 values when the Control the Injection Volume for A/F Sensor 1s -12.5% Lean
fuel-trim.

Check the O2S B1S2 values when the Control the Injection Volume for A/F Sensor is 25% Rich
fuel-trim.

Standard voltage

VOLTAGE SPECIFICATION
Control the Injection Volume for A/F Sensor| O2S B1S2
-12.5% Below 0.2V
25% 0.8 V or higher

NG: REPLACE HEATED OXYGEN SENSOR (See REMOVAL )

OK: Go to next step
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3. CHECK WHETHER DTC OUTPUT RECURS (DTC P0607)
a. Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTC (See DTC CHECK / CLEAR ).

Turn the ignition switch to OFF and turn the tester OFF.

Disconnect the tester.

®W w0 a0 O

Disconnect the cable from the battery negative (-) terminal and wait for 1 minute.
h. Connect the cable to the battery negative (-) terminal,
Connect the tester to the DLC3.

[

J. Turn the ignition switch to ON.
k. Turn the tester ON.
l. Start the engine.

Monitor Drive Pattern for PO607:
Engine Coolant Temperature: 75°C (167°F) or more

km/h (mph)

80 (50) 5 Minutes

60 (35)

I

0 Time

AlAangEn

Fig. 175: Driving Pattern Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

m. Perform the drive pattern.
1. Warm up the engine.
2. Accelerate the vehicle until 80 km/h (50 mph) and stop the vehicle.
3. Drive the vehicle at 60 to 80 km/h (35 to 50 mph) for 5 minutes or more.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
Read DTCs.

Result

RESULT REFERENCE
Result (Proceed to
No output A
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P0607 | B

B : REPLACE ECM (See REMOVAL )

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

DTC P060A INTERNAL CONTROL MODULE MONITORING PROCESSOR PERFORMANCE
MONITOR DESCRIPTION

The main CPU and sub CPU of the ECM perform data communication between each other. The main CPU
monitors the communications and WDC pulses from the sub CPU. When the signal malfunctions below are

detected, the DTC is output.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC No. DTC Detection Condition Trouble Area
POGOA ECM sub CPU error ECM
MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs P0O60A: ECM CPU error
Required sensors/Components (Main) ECM
Required sensors/Components (Related) -
Frequency of operation Continuous
Duration 16 seconds
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
IC PU reset |Occun‘ed

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

When either condition below is met: Condition 1 or 2
1. When all conditions below are met: -

- CPU reset 1 time or more

- Learned TP - Learned APP 0.4 V or more

- Electronic throttle actuator OFF

2. CPU reset 2 times or more
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INSPECTION PROCEDURE

1. READ OUTPUT DTC (DTC P060A)

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTC (See DTC CHECK / CLEAR ).

Turn the ignition switch to OFF and turn the tester OFF.

Disconnect the tester.
Disconnect the cable from the battery negative (-) terminal and wait for 1 minute.

@ -0 &6 Ow

- B

Connect the cable to the battery negative (-) terminal,

Connect the tester to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
Read DTCs.

E — 7 =

Result

RESULT REFERENCE
Result |Proceed to

No output A
PO6GOA B

B : REPLACE ECM (See REMOVAL )

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

DTC P060D INTERNAL CONTROL MODULE ACCELERATOR PEDAL POSITION
PERFORMANCE

MONITOR DESCRIPTION

The ECM monitors the input signals of the Accelerator Pedal Position (APP) sensor No. 1. When the input
signals and control signals are deviated, the DTC is output.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC No. DTC Detection Condition Trouble Area
P060D ECM main CPU error ECM
MONITOR STRATEGY
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MONITOR STRATEGY
Related DTCs P060D: Internal control module, Accelerator pedal position
Required sensors/Components (Main) ECM

Required sensors/Components (Related)

Frequency of operation Continuous
Duration 1 second
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
|None -

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
|Difference of main APP and sub APP 0.3 V or more

INSPECTION PROCEDURE

1. READ OUTPUT DTC (DTC P060D)
a. Connect a Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.
Clear DTC (See DTC CHECK / CLEAR ).
Turn the ignition switch to OFF and turn the tester OFF.
Disconnect the tester.

o oo O

Disconnect the cable from the battery negative (-) terminal and wait for 1 minute.

ga

h. Connect the cable to the battery negative (-) terminal.
Connect the tester to the DLC3.
J. Turn the ignition switch to ON.
k. Turn the tester ON.
l. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
m. Read DTCs.

e

Result

RESULT REFERENCE
Result |[Proceed to
No output A
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POGOD | B

B : REPLACE ECM (See REMOVAL )

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

DTC P060E INTERNAL CONTROL MODULE THROTTLE POSITION PERFORMANCE
MONITOR DESCRIPTION

The ECM monitors the input signals of the Throttle Position (TP) sensor No. 1 and stop light switch. As the
ECM monitors the input signals of the TP sensor No. 1 and the STP signals of the stop light switch, if the input

signals and control signals are deviated, the DTC is output.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC No. DTC Detection Condition Trouble Area
PO60E ECM main CPU error ECM
MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs POGOE: Internal control module, Throttle position
Required sensors/Components (Main) ECM
Required sensors/Components (Related) -
Frequency of operation Continuous
Duration 1 second
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
IDMA communication error |N0t detected

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

When one of following conditions is met: Condition 1 or 2
1. Difference of main TP and sub TP 0.3 V or more
2. Difference of main brake switch signal and sub brake switch signal Different

INSPECTION PROCEDURE
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1. READ OUTPUT DTC (DTC P060E)

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTC (See DTC CHECK / CLEAR ).

Turn the ignition switch to OFF and turn the tester OFF.

Disconnect the tester.

®W w0 0 T

Disconnect the cable from the battery negative (-) terminal and wait for 1 minute.
h. Connect the cable to the battery negative (-) terminal.

Connect the tester to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
Read DTCs.

[

B — =«

Result

RESULT REFERENCE
Result [Proceed to

No output A
PO6OE B

B : REPLACE ECM (See REMOVAL )

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

DTC P0617 STARTER RELAY CIRCUIT HIGH
DESCRIPTION

The cranking holding control system keeps energizing the starter relay from when the ECM detects the starter
signal (STSW signal) from the ignition switch or the main body ECU until the ECM performs a judgement of
"Engine started". Furthermore, the ECM outputs an accessory cut signal (ACCR signal) to the ACC cut relay
during cranking to prevent flickering of the combination meter, clock, audio system, and soon.

When the ECM detects the STSW signal, the ECM outputs the starter relay drive signal (STAR signal) to the
starter relay through the clutch start switch or the park/neutral position switch, and then, the engine is cranked.
When the ECM receives a stable engine speed signal (NE signal), more specifically, when the NE signal
reaches a predetermined value, the ECM stops outputting the STAR signal.

Also, the ECM monitors the starter relay operating conditions based on the STA terminal voltage status.
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Continues cranking until the
engine is judged to be firing
ON = —————
Starter Input Signal
(STSW)
OFF -
When no cranking hold control
ON s - . Y is effected
Starter Output Signal I
(STAR) g
OFF -_\_:/__
Prevents meters, clock, etc. from
ACC (Accessory) Cut No ACC Cut flickering
Input Signal (ACCR)
(forstartcontrot) |  ____ | Ll
ACC Cut Threshold indicating that engine
/ / has started
: A \ When the NE signal reaches a
Eggme Speed Signal — —M predetermined value, the ECM
(NE) - “": ” determines that the engine has
gnition Switch ST Position started successfully

Elapsed Time

A IED

Fig. 176: Starter Relayv Circuit Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

While the engine is being cranked, the battery voltage is applied to terminal STA of the ECM.

If the ECM detects the starter signal (STA signal) while the vehicle is being driven, it determines that there is a
malfunction in the STA circuit. The ECM then illuminates the MIL and sets the DTC.

This monitor runs when the vehicle is driven at 20 km/h (12.4 mph) for over 20 seconds.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

When conditions (a), (b) and (c) met, positive (+B) battery voltage Parljc-"_neutra‘I
10.5 V or more applied to ECM for 20 seconds (1 trip detection logic): position switch

o Clutch start switch
PO6L7 | 4 Vehicle speed more than 20 km/h (12.4 mph)

b. Engine speed more than 1000 rpm
c. STA signal ON

e Starter relay circuit
Ignition switch
¢ ECM
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WIRING DIAGRAM
)
A3 Jaccr
To No. 2 ACC Relay {(r21 i F
14
5AM28T2 7 _ Go7) STSW
F9 ’i
Ignition Switch Diode
52
10 OSTAR a
C19
- 4 E
g AM2 p[oTo] «s Junction Connector
Nloto
L 5
2 5 2
2
ST
1 ST o
! Engine Room
3 1 Relay Block 1
48
e —sTA
» A21
% MAIN ‘ =" i
|
1 1
! @
, PRI
7 i ECM

1}

:i. Battery 0 l *1: A7 Clutch Start Switch for M/T

Starter
_|_ *2: C28 Park/Neutral Position Switch for A/T

ATOETED

Fig. 177: Starter Relav - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs P0617: Starter signal
ST relay
Required Sensors/Components (Main) Park/Neutral Position (PNP) switch

Ignition switch

Vehicle Speed Sensor (VSS)
Crankshaft Position (CKP) sensor
Frequency of Operation Continuous

Duration 20 seconds

Required Sensors/Components (Related)

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 399/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

MIL Operation immediate
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present None

Battery voltage 10.5 V or more
Vehicle speed 20 km/h (12.4 mph)
Engine speed 1000 rpm or more

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
IStar’fer signal ON

INSPECTION PROCEDURE

HINT:

e The following troubleshooting flowchart is based on the premise that the engine is cranked normally. If
the engine will not crank. proceed to the problem symptoms table (See PROBLEM SYMPTOMS
TABLE ).

o Read freeze frame data using a Techstream. Freeze frame data record the engine condition when
malfunctions are detected. When troubleshooting, freeze frame data can help determine if the vehicle was
moving or stationary, 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. PERFORM ACTIVE TEST USING TECHSTREAM (STARTER RELAY)
Connect to a Techstream the DL.C3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Active test / Activate the Starter
Relay.

Bew o B

o

Select the following monitor item: Starter Signal.

f. Read the value displayed on the tester when the ignition switch is turned to the ON and START
positions.

OK

IGNITION SWITCH POSITION AND STARTER SIGNAL REFERENCE
Ignition Switch Position|Starter Signal
ON OFF
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START ON
Result
RESULT REFERENCE
Result Proceed to
Within standard range A
Outside standard range B

B: Go to step 2

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

2. READ VALUE USING TECHSTREAM (STARTER SIGNAL)
a. Inspect the Park/Neutral Position (PNP) switch (for automatic transaxle models).
1. Disconnect the park/neutral position switch connector.
Connect a Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.
Select the following menu items: Powertrain / Engine and ECT / Data List / Starter Signal.

B

[ S

Read the value displayed on the tester when the ignition switch is turned to ON.
Result

RESULT REFERENCE
Starter Signal|Proceed to
ON A
OFF B

Front view of wire harness connector:
(to PNP Switch)

ATT2SI6ED1

Fic. 178: Identifying Park/Neutral Position Switch Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

7. Reconnect the park/neutral position switch connector.
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b. Inspect the clutch start switch circuit (for manual transaxle models).
1. Disconnect the clutch start switch connector.
Connect a Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.
Select the following menu items: Powertrain / Engine and ECT / Data List / Starter Signal.

W

+

N Lh

Read the value displayed on the tester when the ignition switch is turned to ON.
Result

RESULT REFERENCE
Starter Signal|Proceed to
ON A
OFF B

Front view of wire harness connector:
(to Clutch Start Switch)

ATTSITEDN

Fig. 179: Identifving Clutch Start Switch Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

7. Reconnect the clutch start switch connector.
B: Go to step 4
A: Go to next step

3. INSPECT ECM (STA TERMINAL VOLTAGE)

a. Disconnect the ECM connector.
Disconnect the clutch start switch or Park/Neutral Position (PNP) switch connector.
Turn the ignition switch to ON.

e o

Measure the voltage according to the value(s) in the table below.
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Front view of wire harmess connector:
(to ECM)

M

\ STA

ATESN1SEDL

Fig. 180: Identifving ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Result

VOLTAGE SPECIFICATION

Tester Connection Switch Condition |Specified Condition[Proceed to
. . 1l1to 14V A
A20-48 (STA) - Body ground|Ignit vitch ON
( ) - Body ground|Ignition switch Below L5V B

e. Reconnect the clutch start switch or park/neutral position switch connector.
f. Reconnect the ECM connector.

B : REPLACE ECM (See REMOVAL )

A : REPAIR OR REPLACE HARNESS OR CONNECTOR (ECM - CLUTCH START SWITCH
OR PNP SWITCH - ST RELAY)

4., INSPECT CLUTCH START SWITCH OR PARK/NEUTRAL POSITION SWITCH
a. Inspect the clutch start switch circuit (for manual transaxle models).
1. Disconnect the clutch start switch connector.
2. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection|Switch Position|Specified Condition
1-2 OFF (free) 10 kohms or higher

3. Reconnect the elifch start switch connector.
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Result
RESULT REFERENCE
Result Proceed to
Within standard range A
Outside standard range B

Component without hamess connected:
(Clutch Start Switch)

8.0 +/- 0.35 mm

e e
|
|
|
|

AMBTTIED

Fig. 181: Identifving Clutch Start Switch Connector Terminals

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

b. Inspect the Park/Neutral Position (PNP) switch (for automatic transaxle models).
1. Disconnect the park/neutral position switch connector.
2. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection|Shift Selector Lever Position|Specified Condition
4-5 Except P, N 10 kohms or higher
P
R
N .
2-5 D 10 kohms or higher
2
L
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Component without harness connected:
(PNP Switch)

NL(-) L(-)
LL(-) DL(-) PL()

AOTH0AED

Fig. 182: Identifying Park/Neutral Position Switch Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Reconnect the park/neutral position switch connector.

tad

Result
RESULT REFERENCE
Result Proceed to
Within standard range A

Outside standard range 4 - 5 B
Outside standard range 2 - 5 €

B : REPLACE CLUTCH START SWITCH OR PARK/NEUTRAL POSITION SWITCH AND GO
TO STEP 5 (See REMOVAL )

C : REPLACE PARK/NEUTRAL POSITION SWITCH (See REMOVAL )
A: Go to next step

5. INSPECT IGNITION SWITCH
a. Disconnect the ignition switch connector.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection|Switch Condition|Specified Condition
4 (AM1)-7(ST2)
5 (AM2)-7(ST2)

ON position 10 kohms or higher
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c. Reconnect the ignition switch connector.

NG: REPLACE IGNITION SWITCH (See REMOVAL )

Component without harness connected:
(lgnition Switch)

LOCK

START

Y AICTEOSEDT

Fig. 183: Identifving Ignition Switch Connector Terminals

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

OK : REPAIR OR REPLACE HARNESS OR CONNECTOR (CLUTCH START SWITCH -
IGNITION SWITCH AND ECM)

DTC P0630 VIN NOT PROGRAMMED OR MISMATCH - ECM /PCM

MONITOR DESCRIPTION

DTC P0630 1s set when the Vehicle Identification Number (VIN) is not stored in the Engine Control Module

(ECM) or the input VIN is not accurate. Input the VIN with a Techstream.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC No. DTC Detection Condition Trouble Area

When either condition below is met:

P0630 e VIN not stored in ECM ECM
e Input VIN in ECM not accurate
MONITOR STRATEGY

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

406/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

MONITOR STRATEGY

Related DTCs P0630: VIN not programmed
Required Sensors/Components (Main) ECM

Required Sensors/Components (Related) -

Frequency of Operation Continuous

Duration 0.325 seconds

MIL Operation Immediate

Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Battery voltage 8 V or more
Ignition switch ON
Starter OFF

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

IVIN code ‘Not programmed

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

|VIN code |Pr0grammed

INSPECTION PROCEDURE

1. CHECK ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P0630)
a. Connect a Techstream to the DLC3.
. Turn the ignition switch to ON.
. Turn the tester ON.

b
c
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
e

. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
P0630 A

P0630 and other DTCs B

If any DTCs other than P0630 are output, troubleshoot those DTCs first.
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NOTE: If P0630 is set, the VIN must be input to the ECM using the
Techstream. However, all DTCs are cleared automatically by the
tester when inputting the VIN. If DTCs other than P0630 are set, check
them first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. INPUT VIN
a. Input VIN (See REGISTRATION ).

NEXT : END
DTC P0657 ACTUATOR SUPPLY VOLTAGE CIRCUIT / OPEN
MONITOR DESCRIPTION
The ECM monitors the output voltage to the throttle actuator. This self-check ensures that the ECM is
functioning properly. The output voltage is usually 0 V when the ignition switch is turned to OFF. If the output
voltage is higher than 7 volts when the ignition switch is turned to OFF, the ECM will illuminate the MIL and

set the DTC when the ignition switch is turned to ON.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC No. DTC Detection Condition Trouble Area

P0657 Throttle actuator power supply error ECM
MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs P0657: ETCS power supply
Required sensors/Components (Main) ECM
Required sensors/Components (Related) Throttle actuator
Frequency of operation Once per driving cycle
Duration Within 1 second
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
[Ignition switch ON to OFF

TYPICAL MALFUNCTION THRESHOLDS
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TYPICAL MALFUNCTION THRESHOLDS
IThrottle actuator power supply 7 V or more

INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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. READ OUTPUT DTC (DTC P0657)

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTC (See DTC CHECK / CLEAR ).

Turn the ignition switch to OFF and turn the tester OFF.

Disconnect the tester.

® o 0 O

Disconnect the cable from the battery negative (-) terminal and wait for 1 minute.
h. Connect the cable to the battery negative (-) terminal.
Turn the ignition switch to ON for 10 seconds.

o

Turn the ignition switch to OFF.
Connect the tester to the DLC3.

Turn the ignition switch to ON.

m. Turn the tester ON.

-

. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
0. Read DTCs.

Result

RESULT REFERENCE
Result [Proceed to

No output A
P0657 B

B : REPLACE ECM (See REMOVAL )

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

DTC P0724 BRAKE SWITCH "B" CIRCUIT HIGH
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DESCRIPTION

The purpose of this circuit is to prevent the engine from stalling when brakes are suddenly applied while driving
in lock-up condition.

When the brake pedal is depressed, this switch sends a signal to the ECM. Then the ECM cancels the operation
of the lock-up clutch while braking is in progress.

DTC DETECTION CONDITION AND TROUBLE AREA

]?vTOC DTC Detection Condition Trouble Area
e Short in stop light
Stop light switch remains ON even when vehicle repeats 5 cycles of s*_,vitc_h signal
P0724 |STOP (less than 3 km/h [1.86 mph]) and GO (30 kmv/h [18.65 mph] or cireult
more) (2 trip detection logic) e Stop light switch
« ECM
MONITOR DESCRIPTION

This DTC indicates that the stop light switch remains ON. When the stop light switch remains ON during "stop
and go" driving, the ECM interprets this as a fault in the stop light switch and the MIL comes on and the ECM
stores the DTC. The vehicle must stop (less than 3 km/h [1.86 mph]) and go (30 km/h [1.865 mph] or more) 5
times during 2 driving cycles, in order to detect a malfunction.

MONITOR STRATEGY
MONITOR STRATEGY

Related DTCs P0724: Stop light switch/Range check/Rationality
Required sensors/Components (Main) Stop light switch

Required sensors/Components (Related) Speed sensor

Frequency of Operation Continuous

Duration 5 times

MIL Operation 2 driving cycles

Sequence of Operation None

TYPICAL ENABLING CONDITIONS
The stop light switch remains ON during GO and STOP 5 times.
GO and STOP are defined as follows;

TYPICAL ENABLING CONDITIONS
Monitor runs whenever following DTCs not present None
GO: Vehicle speed 30 km/h (18.65 mph) or more

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 410/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

STOP: Vehicle speed |Less than 3 km/h (1.86 mph)

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
[Stop light switch status |Stuck ON

WIRING DIAGRAM
Refer to DTC P0504 .
INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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.

. READ VALUE USING TECHSTREAM (STOP LIGHT SWITCH)
Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List / All Data / Stop Light
Switch.

e o

e. Read the values displayed on the tester.
Result

DATA LIST
Item Measurement Item: Range (display) Normal Condition

e ON: Brake pedal is depressed

Stop Light Switch| Stop light switch status: ON or OFF _
e OFF: Brake pedal is released

NG: Go to step 2

OK : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

2. INSPECT STOP LIGHT SWITCH (See INSPECTION PROCEDURE )

NG: REPLACE STOP LIGHT SWITCH (See REMOVAL )
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OK: Go to next step

3. CHECK HARNESS AND CONNECTOR (STOP LIGHT SWITCH - ECM)
a. Disconnect the ECM connector.

b. Turn the ignition switch to ON.

c. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION

Tester Connection Condition Specified Condition
Brake pedal released 11to14V
35 2=
A21-35 (811 ~Body proutd Brake pedal depressed 0to3V
Brake pedal released 0to3V
A21-36 (STP) - Body ground
( ) - Body groun Brake pedal depressed 11to 14V

d. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

Brake Pedal
Depressed

4

\\g\\y{,

Brake Pedal
Released

(=]

V2

Front view of wire harness connector:

(to ECM)

sssiasil

)

/

ST1-

\
STP

AT 230MED0

Fig. 184: Depressing And Releasing Brake Pedal

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

OK : REPLACE ECM (See REMOVAL )
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DTC P1607 CRUISE CONTROL INPUT PROCESSOR

MONITOR DESCRIPTION

The ECM continuously monitors its main and sub CPUs for the cruise control. This self-check ensures that the
ECM is functioning properly. If outputs from the CPUs are different and deviate from the standards, the ECM
will illuminate the MIL and set the DTC immediately.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC No. DTC Detection Condition Trouble Area
P1607 ECM internal error ECM
MONITOR STRATEGY
MONITOR STRATEGY
Related DTC P1607: Internal control module range check
Required sensors/Components (Main) ECM
Required sensors /Components (Related) Cruise control
Frequency of Operation Continuous
Duration 0.3 seconds
MIL Operation Immediate
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

|Monit01‘ runs whenever the following DTCs are not present

None

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Cruise control Forbiddance
‘When either condition below is met: -

o Cruise control Operating

e Low speed control Operating

INSPECTION PROCEDURE

1. READ OUTPUT DTC (DTC P1607)

Turn the tester ON.

B o @

Connect a Techstream to the DLC3.
Turn the ignition switch to ON.

Clear DTC (See DITC CHECK / CLEAR ).
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e. Turn the ignition switch to OFF and turn the tester OFF.

f. Disconnect the tester.

g. Disconnect the cable from the battery negative (-) terminal and wait for 1 minute.
h. Connect the cable to the battery negative (-) terminal.

1. Connect the tester to the DLC3.

J. Turn the ignition switch to ON.

k. Turn the tester ON.

l. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

m. Read DTCs.
Result

RESULT REFERENCE
Result [Proceed to

No output A
P1607 B

B : REPLACE ECM (See REMOVAL )

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

DTC P2102 THROTTLE ACTUATOR CONTROL MOTOR CIRCUIT LOW; DTC P2103 THROTTLE
ACTUATOR CONTROL MOTOR CIRCUIT HIGH

DESCRIPTION

The throttle actuator is operated by the ECM and opens and closes the throttle valve using gears.

The opening angle of the throttle valve is detected by the Throttle Position (TP) sensor, which is mounted on the
throttle body. The TP sensor provides feedback to the ECM. This feedback allows the ECM to appropriately
control the throttle actuator and monitor the throttle opening angle as the ECM responds to driver inputs.

HINT:

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

DTC DETECTION CONDITION AND TROUBLE AREA

ll)vl;C DTC Detection Condition Trouble Area
5163 e Open in throttle actuator
~ |Conditions (a) and (b) continue for 2.0 seconds (1 trip cireuit
detection logic): o Throttle actuator
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a. Throttle
b. Throttle

actuator duty ratio 80% or more e ECM
actuator current less than 0.5 A

Either of following conditions is met (1 trip detection logic):

e Short i throttle actuator
circuit
e Throttle actuator

o Hybrid IC diagnosis signal fail o Throttle valve
e Hybrid IC current limiter port fail e Throttle body
e ECM
MONITOR DESCRIPTION

The ECM monitors the electrical current through the electronic actuator, and detects malfunctions and open
circuits in the throttle actuator based on this value. If the current is outside the standard range, the ECM

determines that there is a malfunction in the throttle actuator. In addition, if the throttle valve does not function
properly (for example, stuck on), the ECM determines that there is a malfunction. The ECM then illuminates

the MIL and sets a DTC

Example:

When the electrical current is less than 0.5 A and the throttle actuator duty ratio exceeds 80%, the ECM

interprets this as the current being outside the standard range, and illuminates the MIL and sets a DTC.

If the malfunction is not repaired successfully, a DTC is set when the engine 1s quickly revved to a high rpm
several times after the engine has idled for 5 seconds after engine start.

MONITOR STRATEGY
MONITOR STRATEGY
P2102: Throttle actuator current (low current)
Related DTCs P2103: Throttle actuator current (high current)
Required Sensors/Components (Main) Throttle actuator (throttle body)
Required Sensors/Components (Related) None
Frequency of Operation Continuous
Duration P2102:2 seconds P2103: 0.6 seconds
MIL Operation Immediate
Sequence of Operation None
TYPICAL ENABLING CONDITIONS
TYPICAL ENABLING CONDITIONS
|M0nit01‘ runs whenever following DTCs are not present None

P2102:
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TYPICAL ENABLING CONDITIONS

Throttle actuator ON

Duty-cycle ratio to open throttle actuator 80% or more
Throttle actuator power supply 8 V or more
Motor current change during latest 0.016 seconds Lessthan 0.2 A

P2103:

TYPICAL ENABLING CONDITIONS

Throttle actuator

ON

Either of the following conditions 1 or 2 is met:

1. Throttle actuator power supply

8 V or more

2. Throttle actuator power

ON

Battery voltage

& V or more

Starter

OFF

TYPICAL MALFUNCTION THRESHOLDS

P2102:

TYPICAL MALFUNCTION THRESHOLDS

[Throttle actuator current

[Less than 0.5 A

P2103:

TYPICAL MALFUNCTION THRESHOLDS

Either of following conditions is met:

AorB

A. Hybrid IC diagnosis signal

Fail

B. Hybrid IC current limiter port

Fail

FAIL-SAFE

When either of these DTCs, as well as other DTCs relating to ETCS (Electronic Throttle Control System)
malfunctions, is set, the ECM enters fail-safe mode. During fail-safe mode, the ECM cuts the current to the
throttle actuator, and the throttle valve is returned to a 6° throttle angle by 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 allow the vehicle to continue running at a minimal

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

Fail-safe mode continues until a pass condition is detected, and the ignition switch is then turned OFF.

WIRING DIAGRAM
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Throttle Body) — GEO1
J
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Fig. 185: Throttle Actuator Control Motor - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

e Read freeze frame data using a Techstream. Freeze frame data records the engine condition when
malfunctions are detected. When troubleshooting, freeze frame data can help determine if the vehicle was
moving or stationary, 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 The throttle actuator current [Throttle Motor Current] and the throttle actuator duty ratio Throttle Motor
Open Duty / Throttle Motor Close Duty can be read using the Techstream. However, the ECM shuts off
the throttle actuator current when the ETCS malfunctions.

1. INSPECT THROTTLE BODY (RESISTANCE OF THROTTLE ACTUATOR)
a. Disconnect the throttle body connector.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection| Condition [Specified Condition
2 (M+) -1 (M-) |20°C (68°F)[ 0.3 to 100 ohms

c. Reconnect the throttle body connector.

NG: REPLACE THROTTLE BODY (See REMOVAL )
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Component without harness connected:
(Throttle Body)

ATSII0SEDS

3 : ing Throttle Bodv Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

2. CHECK HARNESS AND CONNECTOR (THROTTLE BODY - ECM)
a. Disconnect the throttle body connector.
b. Disconnect the ECM connector.
¢. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C17-2 (M+) - C19-42 (M+)| Always Below 1 ohms
C17-1 (M-) - C19-41 (M-) | Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C17-2 (M+) or C19-42 (M+) - Body ground| Always | 10 kohms or higher
C17-1 (M-) or C19-41 (M-) - Body ground | Always | 10 kohms or higher

d. Reconnect the ECM connector.
e. Reconnect the throttle body connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Throttle Body)

Front view of wire hamess connector:
(to ECM)

M- M+

ANOGIEZ

Fig. 187: Identifving Throttle Bodv And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

3. INSPECT THROTTLE BODY (VISUALLY CHECK THROTTLE VALVE)
a. Check for foreign objects between the throttle valve and the housing.

NG: REMOVE FOREIGN OBJECT AND CLEAN THROTTLE BODY
OK: Go to next step

4. INSPECT THROTTLE BODY (THROTTLE VALVE)
a. Check if the throttle valve opens and closes smoothly.

NG: REPLACE THROTTLE BODY (See REMOVAL )
OK : REPLACE ECM (See REMOVAL )

DTC P2111 THROTTLE ACTUATOR CONTROL SYSTEM - STUCK OPEN; DIC P2112
THROTTLE ACTUATOR CONTROL SYSTEM - STUCK CLOSED

DESCRIPTION

The throttle actuator is operated by the ECM, and opens and closes the throttle valve using gears. The opening
angle of the throttle valve is detected by the Throttle Position (TP) sensor, which is mounted on the throttle
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body. The TP sensor provides feedback to the ECM. This feedback allows the ECM to appropriately control the
throttle actuator and monitor the throttle opening angle as the ECM responds to driver inputs.

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

DTC DETECTION CONDITION AND TROUBLE AREA

DTC No. DTC Detection Condition Trouble Area

e Throttle actuator
o Throttle body

o Throttle valve

¢« ECM

¢ Throttle actuator
o Throttle body

o Throttle valve

¢ ECM

P2111 [ECM signals throttle actuator to close, but stuck (1 trip detection logic)

P2112 [ECM signals throttle actuator to open, but stuck (1 trip detection logic)

MONITOR DESCRIPTION

The ECM determines that there is a malfunction in the ETCS when the throttle valve remains at a fixed angle
despite a high drive current from the ECM. The ECM illuminates the MIL and sets a DTC. If the malfunction is
not repaired successfully, a DTC is set when the accelerator pedal is fully depressed and released quickly (to
fully open and close the throttle valve) after the engine is next started.

MONITOR STRATEGY
MONITOR STRATEGY

P2111: Throttle actuator stuck open
L die P2112: Throttle actuator stuck closed
Required Sensors/Components (Main) Throttle actuator (throttle body)
Required Sensors/Components (Related) -
Frequency of Operation Continuous
Duration 0.5 seconds
MIL Operation Immediate
Sequence of Operation None

TYPICAL ENABLING CONDITIONS
All:

TYPICAL ENABLING CONDITIONS
|M0nit0r runs whenever following DTCs are not present None
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P2111 (Throttle actuator stuck open):

TYPICAL ENABLING CONDITIONS

All of following conditions are met:

System guard*

ON

Throttle actuator current

2 A or more

Duty cycle to close throttle

80% or more

P2112 (Throttle actuator stuck closed):

TYPICAL ENABLING CONDITIONS

All of following conditions are met:

System guard*

ON

Throttle actuator current

2 A or more

Duty cycle to open throttle

80% or more

TYPICAL ENABLING CONDITIONS

*System guard set when following conditions are met:

Throttle actuator

ON

Throttle actuator duty calculation

Executing

Throttle position sensor

Fail determined

Throttle actuator current-cut operation

Not executing

Throttle actuator power supply

4 V or more

Throttle actuator

Fail determined

TYPICAL MALFUNCTION THRESHOLDS
P2111 (Throttle actuator stuck open):

TYPICAL MALFUNCTION THRESHOLDS

ITP sensor voltage change for 0.016 seconds

|Less than 0.1 V for 0.5 seconds or more

P2112 (Throttle actuator stuck closed):

TYPICAL MALFUNCTION THRESHOLDS

ITP sensor voltage change for 0.016 seconds

|Less than 0.1 V for 0.5 seconds or more |

FAIL-SAFE

When either of these DTCs, as well as other DTCs relating to ETCS (Electronic Throttle Control System)
malfunctions, is set, the ECM enters fail-safe mode. During fail-safe mode, the ECM cuts the current to the
throttle actuator, and the throttle valve is returned to a 6° throttle angle by 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 allow the vehicle to continue running at a minimal
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speed. If the accelerator pedal is depressed firmly and gently, the vehicle can be driven slowly.

Fail-safe mode continues until a pass condition is detected, and the ignition switch is then turned to OFF.
WIRING DIAGRAM

Refer to DTC P2102 .

INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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 ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P2111 or P2112)
a. Connect a Techstream to the DLC3.

b. Turn the ignition switch to ON.
c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
e. Read DTCs.

Result

RESULT REFERENCE

Result Proceed to
P2111 or P2112 A

P2111 or P2112 and other DTCs B

HINT:
If any DTCs other than P2111 or P2112 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. INSPECT THROTTLE BODY (VISUALLY CHECK THROTTLE VALVE)

a. Check for contamination between the throttle valve and the housing. If necessary, clean the throttle
body. And check that the throttle valve moves smoothly.

OK:
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Throttle valve is not contaminated with foreign objects and moves smoothly.
NG: REPAIR OR REPLACE THROTTLE BODY (See REMOVAL )
OK: Go to next step

3. CHECK WHETHER DTC OUTPUT RECURS (DTC P2111 OR P2112)
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.
¢. Turn the tester ON.
d. Clear DTCs (See DTC CHECK / CLEAR ).
e

Start the engine, and fully depress and release the accelerator pedal quickly (to fully open and close
the throttle valve).

f. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

g. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
No output A
P2111 or P2112 B

B : REPLACE ECM (See REMOVAL )

A : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

DTC P2118 THROTTLE ACTUATOR CONTROL MOTOR CURRENT RANGE / PERFORMANCE
DESCRIPTION

The ETCS (Electronic Throttle Control System) has a dedicated power supply circuit. The voltage (+BM) is
monitored and when 1t 1s low (less than 4 V). the ECM determines that there 1s a malfunction in the ETCS and
cuts off the current to the throttle actuator.

When the voltage becomes unstable, the ETCS itself becomes unstable. For this reason, when the voltage is
low, the current to the throttle actuator is cut. If repairs are made and the system returns to normal, turn the
ignition switch to OFF. The ECM then allows the current to flow to the throttle actuator so that it can be
restarted.

HINT:

The ETCS does not use a throttle cable.
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Power
from EFI | +B Source
Relay Circuit
for CPU
from | +BM
Battery "_"g_;(%
M+ Throttle
Actuator
Control
Circuit
Fa M-
Throttie Actuator
MEO1
J—‘ ECM
Y ATIZEZE 4
Fig. 188: Electronic Throttle Control System Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
DTC DETECTION CONDITION AND TROUBLE AREA
DNTOC DTC Detection Condition Trouble Area
e Open in ETCS power source
circuit
pa11g |Open in ETCS power source (+BM) circuit (1 trip o Battery
- detection logic) e Battery terminals
e ETCS fuse
e ECM
MONITOR DESCRIPTION

The ECM monitors the battery supply voltage applied to the throttle actuator.

When the power supply voltage (+BM) drops below 4 V for 0.8 seconds or more, the ECM interprets this as an
open in the power supply circuit (+BM). The ECM illuminates the MIL and sets the DTC.

If the malfunction is not repaired successfully, the DTC is set 5 seconds after the engine is next started.

MONITOR STRATEGY

MONITOR STRATEGY

|Related DTCs
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Required Sensors/Components (Main) Throttle actuator, throttle valve (throttle body) ETCS fuse
Required Sensors/Components (Related) |[None

Frequency of Operation Continuous

Duration 0.8 seconds

MIL Operation Immediate

Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present None
Battery voltage 8 V or more
Electronic throttle actuator power ON

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
IThrotﬂe actuator power supply voltage (+BM) |Less than4 V

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
|Tiu‘ottle actuator power supply voltage (+BM) ‘l lto 14V |

FAIL-SAFE

When this DTC, or other DTCs relating to ETCS (Electronic Throttle Control System) malfunctions, are set, the
ECM enters fail-safe mode. During fail-safe mode, the ECM cuts the current to the throttle actuator, and the
throttle valve is returned to a 6° throttle angle by 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 allow the vehicle to continue at a minimal speed. If the accelerator pedal is depressed firmly
and gently, the vehicle can be driven slowly.

Fail-safe mode continues until a pass condition is detected, and the ignition switch is then turned to OFF.

WIRING DIAGRAM
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Fic. 189: Throttle Actuator Control Motor - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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. READ VALUE USING TECHSTREAM (+BM VOLTAGE)
Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List/ All Data / +BM
Voltage.

e oow

e. Read the value displayed on the tester.

Standard voltage:
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11t014V
NG: Gotostep 4
OK: Go to next step

2. INSPECT BATTERY
a. Check that the battery is not depleted.

OK:

Battery is not depleted
NG: REPLACE BATTERY
OK: Go to next step

3. CHECK BATTERY TERMINAL
a. Check that the battery terminals and ECM ground are not loose or corroded.

OK:
Battery terminals and ECM ground are not loose or corroded
NG: REPAIR OR REPLACE BATTERY TERMINAL

OK : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

4, CHECK FUSE (ETCS FUSE)
a. Remove the ETCS fuse from the engine room relay block.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection|Condition|Specified Condition
ETCS fuse Always Below 1 ohms

c. Reinstall the ETCS fuse from the engine room relay block.

NG: CHECK FOR SHORTS IN ALL HARNESSES AND CONNECTORS CONNECTED TO
FUSE AND REPLACE FUSE
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Engine Room Relay Block:
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ATTOBESEND

Fig. 190: Identifving ETCS Fuse

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

OK: Go to next step

INC.

5. CHECK HARNESS AND CONNECTOR (ECM - ETCS FUSE - BATTERY)
a. Check the harness and connector between the ETCS fuse and ECM.

L

Remove the ETCS fuse from the engine room relay block.

2. Disconnect the ECM connector.

3. Measure the resistance according to the value(s) in the table below.

ETCS fuse (2) or A21-3 (+BM) - Body ground| Always | 10 kohms or higher
4. Reinstall the ETCS fuse.
5. Reconnect the ECM connector.
b. Check the harness and connector between the ETCS fuse and positive (+) battery terminal.
1. Remove the ETCS fuse from the engine room relay block.
2. Disconnect the cable from the positive (+) battery terminal.
3 Meacnure the recictance acenrdine to the value(<) in the tahle helow

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection Condition

Specified Condition

ETCS fuse (2) - A21-3 (+BM)| Always

Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection

Condition|Specified Condition
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Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition

Positive battery cable - ETCS fuse (1)] Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition

Positive battery cable or ETCS fuse (1) - Body ground| Always | 10 kohms or higher

Front view of wire harness connector:
(to ECM)

Engine Room Relay Block

M 010 J 0
O 8
.C‘:_JUJUUJ

ALSASSEDS

Fig. 191: Identifying ETCS Fuse And ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

4. Reinstall the ETCS fuse.
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5. Reconnect the cable.
NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
OK: Go to next step

6. INSPECT ECM (+BM VOLTAGE)
a. Disconnect the ECM connectors.
b. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION
Tester Connection Condition|Specified Condition
A21-3 (+BM) - C19-43 (MEO1)
A21-3 (+BM) - C19-104 (E1)

Always 11to 14V

¢. Reconnect the ECM connectors.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR (TERMINALS E1 AND ME01
BODY GROUND)

Front view of wire harness connector:
(to ECM)

TR

1 il
e
\L""“""““" 11
H

11
N o | |
=1 H_ 7
e
E1 MED1
Front view of wire harness connector:
(to ECM)

11 [HtE |
|| R

" -
X

+BM

ATGTIAEED

Fig. 192: Identifving ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, US.A., INC.
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OK : REPLACE ECM (See REMOVAL )
DTCP2119 THROTTLE ACTUATOR CONTROL THROTTLE BODY RANGE / PERFORMANCE
DESCRIPTION
The Electronic Throttle Control System (ETCS) is composed of the throttle actuator, Throttle Position (TP)
sensor, Accelerator Pedal Position (APP) sensor, and ECM. The ECM operates the throttle actuator to regulate
the throttle valve in response to driver inputs. The TP sensor detects the opening angle of the throttle valve, and

provides the ECM with feedback so that the throttle valve can be appropriately controlled by the ECM.

DTC DETECTION CONDITION AND TROUBLE AREA

I,)\TI(;C DTC Detection Condition Trouble Area
Throttle valve opening angle continues to vary greatly from » Blseionie Thtotle Control
P2119 | ; - ; : System (ETCS)
target opening angle (1 trip detection logic)
¢ ECM
MONITOR DESCRIPTION

The ECM determines the actual opening angle of the throttle valve from the TP sensor signal. The actual
opening angle is compared to the target opening angle commanded by the ECM. If the difference between these
two values is outside the standard range, the ECM interprets this as a malfunction in the ETCS. The ECM then
tlluminates the MIL and sets the DTC.

If the malfunction is not repaired successfully, the DTC is set when the accelerator pedal is quickly released (to
close the throttle valve) after the engine speed reaches 5000 rpm by fully depressing the accelerator pedal (fully
open the throttle valve).

MONITOR STRATEGY
MONITOR STRATEGY

Related DTCs P2119: ETCS malfunction
Required Sensors/Components (Main) Throttle actuator (throttle body)
Required Sensors/Components (Related) -

Frequency of Operation Continuous

Duration 1 second

MIL Operation Immediate

Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
Monitor runs whenever following DTCs are not present None
System guard* ON
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*System guard set when following conditions are met: -

Throttle actuator ON

Throttle actuator duty calculation Executing

TP sensor Fail determined
Throttle actuator current-cut operation Not executing
Throttle actuator power supply 4V or more
Throttle actuator Fail determined

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Either of following conditions A or B is met -

A. Commanded closed TP - current closed TP 0.3 V or more for 1 second
B. Commanded open TP - current open TP 0.3 V or more for 0.6 seconds
FAIL-SAFE

When this DTC, as well as other DTCs relating to ETCS (Electronic Throttle Control System) malfunctions, is
set, the ECM enters fail-safe mode. During fail-safe mode. the ECM cuts the current to the throttle actuator, and
the throttle valve is returned to a 6° throttle angle by 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 allow the vehicle to continue running at a minimal speed. If the accelerator pedal is
depressed firmly and gently, the vehicle can be driven slowly.

Fail-safe mode continues until a pass condition is detected, and the ignition switch is then turned to OFF.
WIRING DIAGRAM

Refer to DTC P2102 .

INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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 ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P2119)
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.
c. Turn the tester ON.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
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€.

Read DTCs.

Result

RESULT REFERENCE
Result Proceed to
P2119 A

P2119 and other DTCs B

HINT:

If any DTCs other than P2119 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. CHECK WHETHER DTC OUTPUT RECURS (DTC P2119)

a.

o B0 O

a

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR ).

Allow the engine to idle for 15 seconds or more.

Fully depress and release the accelerator pedal several times quickly.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
. Read DTCs.

OK:
No DTC output.

HINT:

The output voltage of the throttle position sensor can be checked using the Techstream. Variations
in the output voltage indicate that the throttle actuator is in operation. To check the output voltage

using the Techstream, select the following menu items: Powertrain / Engine and ECT/ ETCS /

Throttle Position No.1.

NG: REPLACE THROTTLE BODY (See REMOVAL )

OK : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT

PROBLEMS )

DTC P2120 THROTTLE / PEDAL POSITION SENSOR /SWITCH "D" CIRCUIT; DTC P2122
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THROTTLE / PEDAL POSITION SENSOR / SWITCH "D" CIRCUIT LOW INPUT; DIC P2123
THROTTLE / PEDAL POSITION SENSOR / SWITCH "D" CIRCUIT HIGH INPUT; DTC P2125
THROTTLE / PEDAL POSITION SENSOR / SWITCH "E" CIRCUIT; DTC P2127 THROTTLE /
PEDAL POSITION SENSOR /SWITCH "E" CIRCUIT LOW INPUT; DTC P2128 THROTTLE/
PEDAL POSITION SENSOR /SWITCH "E" CIRCUIT HIGH INPUT; DTC P2138 THROTTLE /
PEDAL POSITION SENSOR /SWITCH "D" /"E" VOLTAGE CORRELATION

DESCRIPTION

HINT:

e This ETCS (Electronic Throttle Control System) does not use a throttle cable.
e These DTCs relate to the Accelerator Pedal Position (APP) sensor.

The Accelerator Pedal Position (APP) sensor is mounted on the accelerator pedal bracket and has 2 sensor
circuits: VPA (main) and VPA?2 (sub). This sensor is a non-contact type and uses Hall-effect elements in order
to yield accurate signals even in extreme driving conditions, such as at high speeds as well as very low speeds.
The voltage, which is applied to terminals VPA and VPA2 of the ECM, varies between 0.5 V and 4.5 V in
proportion to the operating angle of the accelerator pedal (throttle valve). A signal from VPA indicates the
actual accelerator pedal opening angle (throttle valve opening angle) and is used for engine control. A signal
from VPA2 conveys the status of the VPA circuit and is used to check the APP sensor itself.

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

APP Sensor Output Voltage (V)

APP Sensor [ Naghat ECM

IC No. 1

0 Usable Range 159

Accelerator Pedal Tuming Angle (°)
*1: Accelerator Pedal Fully Released

*2: Accelerator Pedal Fully Depressed

Y ATIZEIEDS
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Fig. 193: Accelerator Pedal Position Sensor Output Voltage Graph

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

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition

Trouble Area

P2120

VPA fluctuates rapidly beyond upper and lower malfunction
thresholds for 0.5 seconds or more (1 trip detection logic)

Accelerator Pedal
Position (APP) sensor

ECM

P2122

VPA 0.4 V or less for 0.5 seconds or more when accelerator
pedal depressed (1 trip detection logic)

Accelerator Pedal
Position (APP) sensor

Open in VCPI circuit

Open or ground short in
VPA circuit

ECM

VPA 4.8 V or more for 2.0 seconds or more (1 trip detection
logic)

Accelerator Pedal
Position (APP) sensor

Open in EPA circuit
ECM

P2125

VPA2 fluctuates rapidly beyond upper and lower malfunction
thresholds for 0.5 seconds or more (1 trip detection logic)

Accelerator Pedal
Position (APP) sensor

ECM

P2127

VPA2 1.2 V or less for 0.5 seconds or more when accelerator
pedal depressed (1 trip detection logic)

Accelerator Pedal
Position (APP) sensor

Open in VCP2 circuit

Open or ground short in
VPA2 circuit

ECM

P2128

Conditions (a) and (b) continue for 2.0 seconds or more (1 trip
detection logic):

a. VPA2 4.8 V or more
b. VPA between 0.4 Vand 345V

Accelerator Pedal
Position (APP) sensor

Open in EPA2 circuit
ECM

Condition (a) or (b) continues for 2.0 seconds or more (1 trip
detection logic):

Short between VPA and
VPA2 circuits

P2138 - Accelerator Pedal
a. Difference between VPA and VPA2 0.02 V or less Position (APP) sensor
b. VPA 0.4V or less and VPA2 1.2 V or less ECM
HINT:
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When any of these DTCs are set, check the APP sensor voltage by selecting the following menu items using a

Techstream: Powertrain / Engine and ECT / Data List / ETCS / Accelerator Position No.1 and Accelerator

Position No.2.

VOLTAGE SPECIFICATION

Accelerator Position

Accelerator Position

Accelerator Position

Accelerator Position

Trouble Area No.1 When No.2 When No.1 When No.2 When
Accelerator Pedal | Accelerator Pedal | Accelerator Pedal | Accelerator Pedal
Released Released Depressed Depressed
VCP cireutt 01002V 01002V 01002V 01002V
open
Open or
ground short 0to02V 12to2.0V 0to02V 34t0o5.0V
n VPA circuit
Open or
ground short - . o -
gr 2
in VPAD 05t0l.1V 0to0.2V 25t04.5V 0to0.2V
circuit
sy 45t05.0V 45t05.0V 451050V 45t050V
open
Normal 0.5t0 1.1V 12t02.0V 25t04.5V 341050V
condition
HINT:

Accelerator pedal positions are expressed as voltages.

MONITOR DESCRIPTION

When either output voltage of VPA or VPA2 deviates from the standard range, or the difference between the
output voltages of the 2 sensor circuits is less than the threshold, the ECM determines that there is a malfunction
in the APP sensor. The ECM then illuminates the MIL and sets a DTC.

Example:

When the output voltage of VPA drops below 0.4 V for more than 0.5 seconds when the accelerator pedal is

fully depressed,

DTC P2122 is set.

If the malfunction is not repaired successfully, a DTC is set 2 seconds after the engine is next started.

MONITOR STRATEGY

MONITOR STRATEGY

P2120: Accelerator Pedal Position (APP) sensor 1 range check

(fluctuating)

P2122: APP sensor 1 range check (low voltage)
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Related DTCs

P2123: APP sensor 1 range check (high voltage)
P2125: APP sensor 2 range check (fluctuating)
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)

APP sensor

Required Sensors/Components
(Related)

Frequency of Operation

Continuous

0.5 seconds: P2120, P2122, P2125 and P2127

Duration 2.0 seconds: P2123, P2128 and P2138
MIL Operation Immediate
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present

None

Either of following conditions 1 or 2 met:

1. Ignition switch

ON

2. Throttle actuator power

ON

TYPICAL MALFUNCTION THRESHOLDS

P2120:

TYPICAL MALFUNCTION THRESHOLDS

Either of following conditions 1 or 2 met: -

L. VPA voltage when VPA2 voltage 0.04 V or more

0.4V or less

2. VPA voltage

4.8 V or more

P2122:

TYPICAL MALFUNCTION THRESHOLDS

IVPA voltage when VPA2 voltage 0.04 V or more

|0.4 V or less

P2123:

TYPICAL MALFUNCTION THRESHOLDS

IVPA voltage 4.8 V or more

P2125:
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TYPICAL MALFUNCTION THRESHOLDS

Either of following conditions 1 or 2 met:

1. VPA2 voltage when VPA voltage 0.04 V or more 1.2 Vor less
2. VPA2 voltage when VPA voltage 0.4t03.45V 4.8 V or more
P2127:

TYPICAL MALFUNCTION THRESHOLDS
|VPA2 voltage when VPA voltage 0.04 V or more 1.2 V or less
P2128:

TYPICAL MALFUNCTION THRESHOLDS

|VPA2 voltage when VPA voltage 0.4 t03.45V

4.8 V or more

P2138:

TYPICAL MALFUNCTION THRESHOLDS

Either of following conditions A or B met:

Condition A -

Difference between VPA and VPA 2 voltages 0.02 V or less
Condition B -

VPA voltage 0.4V or less
VPA2 voltage 1.2 Vor less

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

VPA voltage

04t048V

VPA2 voltage

1.2t0 4.8V

Difference between VPA and VPA2 voltages

More than 0.02 V

FAIL-SAFE

When any of DTCs P2120, P2121, P2122, P2123, P2125, P2127, P2128 and P2138 are set, the ECM enters fail-
safe mode. If either of the 2 sensor circuits malfunctions, the ECM uses the remaining circuit to calculate the
accelerator pedal position to allow the vehicle to continue driving. If both of the circuits malfunction, the ECM

regards the accelerator pedal as being released. As a result, the throttle valve is closed and the engine idles.

Fail-safe mode continues until a pass condition is detected, and the ignition switch is turned to OFF.

WIRING DIAGRAM
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(Accelerator Pedal Rod Assembly)

Y

Fig. 194: Accelerator Pedal Position Sensor - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

ALSSIETES

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions

are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or

stationary, 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.

. READ VALUE USING TECHSTREAM (ACCELERATOR POSITION SENSOR)

Connect a Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.

el SRR

Position No.1 and Accelerator Position No.2.
e. Read the value displayed on the tester.

Standard voltage

VOLTAGE SPECIFICATION

Accelerator Pedal Operation|Accelerator Position No.1

Accelerator Position No.2

Released 05tol.1V

1.2t02.0V

Depressed 25t045V

34050V
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Depressed Released

FisTa2ECS

Fig. 195: Depressing And Releasing Accelerator Pedal
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Go to step 2

OK : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

2. CHECK HARNESS AND CONNECTOR (ACCELERATOR PEDAL POSITION SENSOR ECM)
a. Disconnect the accelerator pedal position sensor connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
A20-6 (VPA) - A21-55 (VPA) | Always Below 1 ohms
A20-5 (EPA) - A21-59 (EPA) | Always Below 1 ohms
A20-4 (VCPA) - A21-57 (VCPA)| Always Below 1 ohms
A20-3 (VPA2) - A21-56 (VPA2)| Always Below 1 ohms
A20-2 (EPA2) - A21-60 (EPA2) | Always Below 1 ohms
A20-1 (VCP2) - A21-58 (VCP2) | Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
A20-6 (VPA) or A21-55 (VPA) - Body ground | Always | 10 kohms or higher
A20-5 (EPA) or A21-59 (EPA) - Body ground | Always | 10 kohms or higher
A20-4 (VCPA) or A21-57 (VCPA) - Body ground| Always | 10 kohms or higher
A20-3 (VPA2) or A21-56 (VPA2) - Body ground| Always | 10 kohms or higher
A20-2 (EPA2) or A21-60 (EPA2) - Body ground | Always | 10 kohms or higher
A20-1 (VCP2) or A21-58 (VCP2) - Body ground | Always | 10 kohms or higher
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Front view of wire harness connector:
(to Accelerator Pedal Position Sensor)

VPAZ VCPA

Front view of wire hamess connectlor:
(to ECM)

_—
EPA2

VPA2 ycpa vcpz EPA

ANSBeaErT

ig, 196: Identifving Accelerator Pedal Position Sensor And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

d. Reconnect the accelerator pedal position sensor connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
OK: Go to next step

3. INSPECT ECM (VCPA AND VCP2 VOLTAGE)
a. Disconnect the accelerator pedal position sensor connector.
b. Turn the ignition switch to ON.
c. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION
Tester Connection Switch Condition [Specified Condition
A20-4 (VCPA) - A20-5 (EPA)|Ignition switch ON 45055V
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|A20-1 (VCP2) - A20-2 (EPA2)|Ignition switch ON|  4.5t05.5V

d. Reconnect the accelerator pedal position sensor connector.

NG: REPLACE ECM (See REMOVAL )

Front view of wire harness connector:
(to Accelerator Pedal Position Sensor)

VCP2 EPA2 VCPA EPA

ANMSHESEID

Fig. 197: Identifving Accelerator Pedal Position Sensor Connector Terminals

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

OK: Go to next step

REPLACE ACCELERATOR PEDAL ROD ASSEMBLY
a. Replace the accelerator pedal rod assembly (See REMOVAL ).

5. CHECK WHETHER DTC OUTPUT RECURS (ACCELERATOR PEDAL POSITION SENSOR
DTICS)

a. Connect a Techstream to the DLC3.

=

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DIC CHECK / CLEAR ).
Start the engine.

Allow the engine to idle for 15 seconds or more.

® -0 &0 T

Fully depress and release the accelerator pedal several times quickly.
h. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
Read DTCs.

-

Result

RESULT REFERENCE
I I
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Result

Proceed to

P2120, P2122,P2123, P2125,P2127, P2128, and/or P2138

A

No output

B

B : END

A : REPLACE ECM (See REMOVAL )

DTC P2121 THROTTLE / PEDAL POSITION SENSOR / SWITCH "D" CIRCUIT RANGE /

PERFORMANCE
DESCRIPTION
HINT:
o This DTC relates to the Accelerator Pedal Position (APP) sensor.
Refer to DTC P2120 .

DTC DETECTION CONDITION AND TROUBLE AREA

DIC

- DTC Detection Condition
No.

Trouble Area

Difference between VPA and VPA2 less than 0.4 V, or
P2121 |more than 1.2 V for 0.5 seconds
(1 trip detection logic)

e Accelerator Pedal Position
(APP) sensor

¢ ECM

MONITOR DESCRIPTION

The accelerator pedal position sensor is mounted on the accelerator pedal bracket. The accelerator pedal

position sensor has 2 sensor elements and 2 signal outputs: VPA and VPA2. VPA is used to detect the actual
accelerator pedal angle (used for engine control) and VPA?2 is used to detect malfunctions in VPA. When the
difference between the output voltages of VPA and VPA2 deviates from the standard, the ECM determines that
the accelerator pedal position sensor is malfunctioning. The ECM turns on the MIL and the DTC is set.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P2121: Accelerator pedal position (APP) sensor rationality
Required Sensors/Components (Main) APP sensor

Required Sensors/Components (Related) |-

Frequency of Operation Continuous

Duration 0.5 seconds

MIL Operation Immediate

Sequence of Operation None
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TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs are not present None
Either of following conditions 1 or 2 met: -

1. Ignition switch ON
2. Electronic throttle actuator power ON

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Difference between VPA voltage (learned value) and VPA2 voltage Less than 0.4 V, or more than
(learned value) 1. 2N
FAIL-SAFE

The accelerator pedal position sensor has two (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 two sensor circuits and
switches to limp mode. In limp mode, the functioning circuit is used to calculate the accelerator pedal opening
angle to allow the vehicle to continue driving. If both circuits malfunction, the ECM regards the opening angle
of the accelerator pedal as being fully closed. In this case, the throttle valve remains closed as if the engine is
dling.

If a pass condition is detected and then the ignition switch is turned to OFF, the fail-safe operation stops and the
system returns to a normal condition.

WIRING DIAGRAM
Refer to DTC P2120 .
INSPECTION PROCEDURE

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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 ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P2121)
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.
¢. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
e. Read DTCs.
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Result

RESULT REFERENCE
Result Proceed to
P2121 A

P2121 and other DTCs B

HINT:
If any DTCs other than P2121 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. READ VALUE USING TECHSTREAM (ACCELERATOR POSITION SENSOR) (See
INSPECTION PROCEDURE )

NG: Go to step 3

OK : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

3. REPLACE ACCELERATOR PEDAL ROD ASSEMBLY
a. Replace the accelerator pedal rod assembly (See REMOVAL ).
4. CHECK WHETHER DTC OUTPUT RECURS (ACCELERATOR PEDAL POSITION SENSOR
DTCS)
a. Connect a Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.
Clear DTCs (See DIC CHECK / CLEAR ).
Start the engine.

Allow the engine to idle for 15 seconds.

®W -0 &0 O

Fully depress and release the accelerator pedal several times quickly.
h. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
1. Read DTCs.

Result

RESULT REFERENCE
Result [Proceed to
P2121 A

No output B
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B: END
A : REPLACE ECM (See REMOVAL )

DTC P2195 OXYGEN (A/F) SENSOR SIGNAL STUCK LEAN (BANK 1 SENSOR 1); DTC P2196
OXYGEN (A/F) SENSOR SIGNAL STUCK RICH (BANK 1 SENSOR 1)

DESCRIPTION

HINT:

o Although the DTC titles say oxygen sensor, these DTCs relate to the Air-Fuel Ratio (A/F) sensor.

e Sensor 1 refers to the sensor mounted in front of the Three-Way Catalytic Converter (TWC) and located
near the engine assembly.

The A/F sensor generates a voltage™ that corresponds to the actual air-fuel ratio. This sensor voltage is used to
provide the ECM with feedback so that it can control the air-fuel ratio. The ECM determines the deviation from
the stoichiometric air-fuel ratio level, and regulates the fuel injection time. If the A/F sensor malfunctions, the
ECM is unable to control the air-fuel ratio accurately.

The A/F sensor is the planar type and is integrated with the heater, which heats the solid electrolyte (zirconia
element). This heater is controlled by the ECM. When the intake air volume is low (the exhaust gas temperature
is low), a current flows into the heater to heat the sensor, in order to facilitate accurate oXygen concentration
detection. In addition, the sensor and heater portions are the narrow type. The heat generated by the heater is
conducted to the solid electrolyte through the alumina, therefore the sensor activation is accelerated.

In order to obtain a high purification rate of the carbon monoxide (CO), hydrocarbon (HC) and nitrogen oxide
(NOx) components in the exhaust gas, a TWC is used. For the most efficient use of the TWC, the air-fuel ratio
must be precisely controlled so that it is always close to the stoichiometric level.

*: Value changes inside the ECM. Since the A/F sensor is the current output element, a current is converted into

a voltage inside the ECM. Any measurements taken at the A/F sensor or ECM connectors will show a constant
voltage.
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ECM Monitored

AJF Sensor Voltage

Alumina

V—V_?/ Heater
| __.--J-—Solid Electrolyte
1

(Zirconia Element)

S Platinum Electrode

™
Atmospheric Air

———

A-A Section

Fig. 198: A/F Sensor Voltage Graph

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

(v)
4.04

3.5
304

2.54

20

12

DTC DETECTION CONDITION AND TROUBLE AREA

13 14 15 16 17 18

Air Fuel Ratio

AT wAF

DIC
No.

DTC Detection Condition

Trouble Area

P2195

Conditions (a) and (b) continue for 10 seconds or more (2 trip

detection logic)

a. Air Fuel Ratio (A/F) sensor voltage more than 3.8 V

b. Heated Oxygen (HO2) sensor voltage 0.15 V or more

Open or short in A/F
sensor (sensor 1)
circuit

/F sensor (sensor 1)

A/F sensor (sensor 1)
heater

A/T sensor heater
circuit
Air induction system

Fuel pressure
Fuel injector
ECM
While fuel-cpt opgration performed (during vehicle deceleration), AlEaeriser
Air Fuel Ratio (A/F) sensor current 3.6 mA or more for 3 seconds N

(2 trip detection logic)

Conditions (a) and (b) continue for 10 seconds or more (2 trip

detection logic)
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a. Air Fuel Ratio (A/F) sensor voltage less than 2.8 V e A/F sensor heater

b. Heated Oxygen (HO2) sensor voltage less than 0.6 V circuit

o Air induction system
o Fuel pressure
P2196 o Fuel injector

¢ ECM

While fuel-cut operation performed (during vehicle deceleration),
Air Fuel Ratio (A/F) sensor current less than 1.0 mA for 3 seconds
(2 trip detection logic) o« ECM

e A/F sensor

HINT:

e When any of these DTCs are set, check the A/F sensor voltage output by selecting the following menu
items on a Techstream: Powertrain / Engine and ECT / Data List / A/F Control System / AFS B1 S1.

e Short-term fuel trim values can also be read using the Techstream.

e The ECM regulates the voltages at the AlA+ and Al A- terminals of the ECM to a constant level.
Therefore, the A/F sensor voltage output cannot be confirmed without using the Techstream.

e Ifa A/F sensor malfunction is detected, the ECM sets a DTC.
MONITOR DESCRIPTION

Sensor voltage detection monitor

Under the air-fuel ratio feedback control, if the Air Fuel Ratio (A/F) sensor voltage output indicates rich or lean
for a certain period of time, the ECM determines that there is a malfunction in the A/F sensor. The ECM
illuminates the MIL and sets a DTC.

Example:

If the A/F sensor voltage output is less than 2.8 V (very rich condition) for 10 seconds, despite the HO2 sensor
voltage output being less than 0.6 V, the ECM sets DTC P2196. Alternatively, if the A/F sensor voltage output
is more than 3.8 V (very lean condition) for 10 seconds, despite the HO2 sensor voltage output being 0.15 V or
more, DTC P2195 i1s set.

Sensor current detection monitor

A rich air-fuel mixture causes a low A/F sensor current, and a lean air-fuel mixture causes a high A/F sensor
current. Therefore, the sensor output becomes low during acceleration, and it becomes high during deceleration
with the throttle valve fully closed. The ECM monitors the A/F sensor current during fuel-cut and detects any
abnormal current values.

If the A/F sensor output is 3.6 mA or more for more than 3 seconds of cumulative time, the ECM interprets this

as a malfunction in the A/F sensor and sets DTC P2195 (high-side stuck). If the A/F sensor output is less than
1.0 mA for more than 3 seconds of cumulative time, the ECM sets DTC P2196 (low-side stuck).
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Air Fuel Ratio Sensor Current Monitor
Cumulative Time "t* = t1 + t2 = 3 seconds or more

ON
Fuel-Cut OFF .
I 1 I [} I I
{ Delay (3 seconds) | | Delay (3 seconds) | Delay (3 seconds)
| I I : : 1
I i | I | I
Vo / ' : Z L | / l
Sensor Current (mA) : o o
| | | |
|
High Side Threshold t

| P ——

i

Low Side Threshold

-

’ ‘ I I I

L L 1

] ] I

3 seconds or more : : | 12 :

i 1 I I I

| - = - : [
I 1 1 1 L I -

Normal Sensor Output Abnormal Sensor Output  Time

N AT IBSEND

Fig. 199: Air Fuel Ratio Sensor Current Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR STRATEGY

MONITOR STRATEGY

P2195: Air Fuel Ratio (A/F) sensor (Bank 1) signal stuck lean

Related DTCs P2196: A/F sensor (Bank 1) signal stuck rich

Required Sensors/Components (Main)  |A/F sensor

Required Sensors/Components (Related) [Heated Oxygen (HO2) sensor

Frequency of Operation Continuous

5 seconds: Sensor voltage detection monitor

Duration . :

3 seconds: Sensor current detection monitor
MIL Operation 2 driving cycles
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

ALL

TYPICAL ENABLING CONDITIONS

P0031. PO032 (A/F sensor heater - Sensor 1)
P0037, PO038 (HO2 Sensor heater - Sensor 2)
P0102, PO103 (Mass air flow meter)

P0112, P0113 (Intake air temperature sensor)
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Monitor runs whenever following DTCs not present

PO115 - PO118 (Engine coolant temperature sensor)
P0120 - P0223, P2135 (Throttle position sensor)
P0125 (Insufficient ECT for closed loop)

P0136 (HO2 Sensor - Sensor 2)

PO171. PO172 (Fuel system)

P0300 - P0304 (Misfire)

P0335 (Crankshaft position sensor)

P0340 (Camshaft position sensor)

P0455, P0456 (EVAP system)

P0500 (Vehicle speed sensor)

Sensor voltage detection monitor (Lean side malfunction P2195):

TYPICAL ENABLING CONDITIONS

Time after engine start

30 seconds or more

A/F sensor status

Activated

Fuel system status

Closed-loop

Sensor voltage detection monitor (Rich side malfunction P2196):

TYPICAL ENABLING CONDITIONS

Time after engine start

30 seconds or more

AJ/F sensor status

Activated

Fuel system status

Closed-loop

Sensor current detection monitor (P2195, P2196):

TYPICAL ENABLING CONDITIONS

Battery voltage

11 V or more

Atmospheric pressure

76 kPa (570 mmHg) or higher

Air-fuel ratio sensor status

Activated

Engine coolant temperature

75°C(167°F) or more

Continuous time of fuel cut

3 to 10 seconds

TYPICAL MALFUNCTION THRESHOLDS

Sensor voltage detection monitor (Lean side malfunction P2195):

TYPICAL MALFUNCTION THRESHOLDS

Rear HO2 sensor output voltage

Rises from less than 0.21 V to 0.59 V or more

A/F sensor voltage

More than 3.8 V for 10 seconds

Sensor voltage detection monitor (Rich side malfunction P2196):
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TYPICAL MALFUNCTION THRESHOLDS
Rear HO2 sensor output voltage Falls from 0.59 V or more to less than 0.21 V
A/F sensor voltage Less than 2.8 V for 10 seconds

Sensor current detection monitor (High side malfunction P2195):

TYPICAL MALFUNCTION THRESHOLDS
|Air-fue1 ratio sensor current during fuel cut ‘3.6 mA or more

Sensor current detection monitor (Low side malfunction P2196):

TYPICAL MALFUNCTION THRESHOLDS
|Air-fue1 ratio sensor current during fuel cut |Less than 1.0 mA

MONITOR RESULT

Refer to CHECKING MONITOR STATUS .

WIRING DIAGRAM
g ——
4 44
1A —(@A21] MREL
2
1A

; 2[5 paials A2 Ha1A
/, | w (C19)
EFI
o ? A‘IA+[3 112

[t By~ L
. ! {C18
3 : '
2 A [:I Am-L l i A3 aga
EFI T . 1Y
| 1: o {Shleldcd]j_
Air Fuel Ratio Sensor —
1(1C {Sensor 1)

Integration Relay
(Eegine Room Relay
Block)

HT1B/_’?

ox1B
? MAIN
| EX1B
:__ Battery F27 —L ’”
T Heated Oxygen Sensor - |
.L (Sensor 2) ECM

AITOSMEG2

Fig. 200: Heated Oxvgen Sensor - Wiring Diagram (Bank 1 Sensor 2
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Courtesy of TOYOTA MOTOR SALES,

CONFIRMATION DRIVING PATTERN

CAUTION: Strictly observe posted speed limits, traffic laws, and road conditions

when performing

HINT:

This confirmation driving pattern is used in the "PERFORM CONFIRMATION DRIVING PATTERN"

U.S.A., INC.

these drive patterns.

procedure of the following diagnostic troubleshooting procedure.

Monitor Drive Pattern: -

AT HREAY

ECT: 75°C (167°F) or more
‘Accstaratcr Pedal . Accelerator Pedal |
Between 60 and 120 km/h Depressed Al least 3 times | Released (Fuel-cut)
Vehicle Speed (38 and 75 mph) ’
i
I
(9) 64 km/h (40 mph)
: or more
|
i |
]
]
h
Idling © ! |1/ S '
[ i | I I i i Time !
b L | — |
I Warming up | 110 minutes | 1 10 seconds! 8 seconds ‘
or more I or more or more
I
. - ]
™~ Refer to figure below
N
Fig. 201: Driving Pattern Graph (1 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Driving Pattern Detail for (h) through (k):

Cumulative Detection Period "t" = 11 + [2 + t3 = 3 seconds or more

Reference Engine RPM
Delay Detection Period t1
[ |
I I
2500 rpm V / : :
| 1
1 I
4000 rp / : u : 31_
g S = - I 121 | t3!
. h ! ; : F—vieel : .
I \ 1 | 1 [} [} Time
——— e —— |- l-———i -y -
Idling 1 \ I I 1
8 seconds 8 seconds 8 seconds
or more or more or more

N

ANTED

Fig. 202: Driving Pattern Graph (2 Of 2)

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

a
b
.
d.
e
f.

h.

m.

Connect a Techstream to the DLCS3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DTC CHECK / CLEAR ).

Start the engine, and warm it up until the ECT reaches 75°C (167°F) or higher.

Select the following menu items to check the fuel-cut status: Powertrain / Engine and ECT / Data List /
All Data / Idle Fuel Cut.

Drive the vehicle at between 60 km/h (38 mph) and 120 km/h (75 mph) for at least 10 minutes.
Change the transmission to 2nd gear.

Drive the vehicle at the proper vehicle speed to perform fuel-cut operation (refer to the following HINT).
HINT:
Fuel-cut is performed when the following conditions are met:

o Accelerator pedal fully released.
o Engine speed 1s 2500 rpm or more (fuel injection returns at 1000 rpm).

Accelerate the vehicle to 64 km/h (40 mph) or more by depressing the accelerator pedal for at least 10
seconds.

Soon after performing step (j) above, release the accelerator pedal for at least 8 seconds without
depressing the brake pedal, in order to execute fuel-cut control.

Allow the vehicle to decelerate until the vehicle decelerates to less than 10 km/h (6 mph).
Repeat steps from (g) through (j) above at least 3 times in one driving cycle.
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HINT:

Completion of all O2S (A/F) Monitor is required to change the value in Monitor.
INSPECTION PROCEDURE

HINT:

Malfunctioning areas can be identified by performing the Control the Injection Volume for A/F sensor function
provided in the Active Test. The Control the Injection Volume for A/F sensor function can help to determine
whether the Air Fuel Ratio (A/F) sensor, Heated Oxygen (HO2) sensor and other potential trouble areas are
malfunctioning.

The following instructions describe how to conduct the Control the Injection Volume for A/F sensor operation
using a Techstream.

Connect the Techstream to the DLC3.

Start the engine.

Turn the tester ON.

Warm up the engine at an engine speed of 2500 rpm for approximately 90 seconds.

Sl o

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the Injection
Volume for A/F sensor.

6. Perform the Active Test operation with the engine in an i1dling condition (press the RIGHT or LEFT
button to change the fuel injection volume.)

7. Monitor the output voltages of the A/F and HO2 sensors (AFS B1 S1 and O2S B1 S2) displayed on the
tester.

HINT:

e The Control the Injection Volume for A/F sensor operation lowers the fuel injection volume by 12.5% or
increases the injection volume by 25%.

o Each sensor reacts in accordance with increases and decreases in the fuel injection volume.

INJECTION VOLUME AND VOLTAGE SPECIFICATION

Tester Display (Sensor)|Injection Volume|Status Voltage
AFSBISIWE) | o han 357
+25% Rich |More than 0.55V
02SBIS2(0D) |1 e T Less than04 v
NOTE: The Air Fuel Ratio (A/F) sensor has an output delay of a few seconds and

the Heated Oxygen (HO2) sensor has a maximum output delay of
approximately 20 seconds.
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A/F SENSOR AND HO2 SENSOR OUTPUT VOLTAGE SPECIFICATION

A/F Sensor (Sensor 1) Output HO2 Sensor (Sensor 2 .
Case (, ) P ( ) Main Suspected Trouble Area
Voltage Output Voltage
F +25% : G 5%
Injeckan Voluma 1255 ) |—’L _]— Inaction Volume 12 5% _]-—lJ
1 More than 3 35V _‘]_I_} Maore than 0.66 V j - \_[ -
Dutput Voltage | =L Cutput Voltage oK
Less than 3.0V 4 - |_ Less than 0.8V mr—fumdemf
injestion Vokime 1’:‘1 [ triection Volume :;,. 11 e A/F sensor
2 e A/F sensor heater
Oulput Veltage NG Output Veltage NG ’ X X
Aimaost no reaction Abmost no reaction ® AJF Sensor circuit
Injoction Volume :‘::ﬁ l Injectian Volune ;:55’; | | [ e HO?2 sensor
3 Mo N 4 L P e HO2 sensor heater
Output Voltage ) ]—o< Output Voltage NG . .
Less hand0V —-f—{= Aimest no reaction - e HO?2 sensor circuit
e Injector
Injaction Volume 2E0% Injection Voelume a“on
st an: 3 L “ wn - L e Fuel pressure
4 -
e Gas leak from exhaust
Output Voltage NG Output Voltags NG 5 - z
Amest no reaction Almast no reaction Systeln (Alr mel ratio
extremely rich or lean)

o Following the Control the Injection Volume for A/F sensor procedure enables technicians to check and
graph the voltage outputs of both the A/F and HO2 sensors.

o To display the graph, select the following menu items: Powertrain / Engine and ECT / Active Test/
Control the Injection Volume for A/F Sensor / A/F Control System / AFS B1 S1 and O2S B1 S2; then
press the graph button on the Data List view.

HINT:

e Read freeze frame data using a Techstream. Freeze frame data records the engine condition when
malfunctions are detected. When troubleshooting, freeze frame data can help determine if the vehicle was
moving or stationary, 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 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.

e 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.

1. CHECK ANY OTHER DTCS OUTPUT (IN ADDITION TO P2195 OR P2196)
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.
c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
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e. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
P2195 or P2196 A

P2195 or P2196 and other DTCs B

HINT:
If any DTCs other than P2195 and P2196 are output, troubleshoot those DTCs first.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

A: Go to next step

2. READ VALUE USING TECHSTREAM (TEST VALUE OF AIR FUEL RATIO SENSOR)

a. Connect a Techstream to the DLC3.

b. Turn the ignition switch to ON.

c. Turn the tester ON.

d. Clear DTCs (See DTC CHECK /CLEAR).

e. Allow the vehicle to drive in accordance with the drive pattern described in the
CONFIRMATION DRIVING PATTERN.

f. Select the following menu items: Powertrain / Engine and ECT / Monitor / O2 Sensor.

g. Check that the status of O2 Sensor is Complete.

If the status is still Incomplete, perform the drive pattern increasing the vehicle speed and using the
second gear to decelerate the vehicle.

h. Select the following menu items: Powertrain / Engine and ECT / Monitor / O2 Sensor / Details /
RANGE B1 S1.

1. Check the test value of the A/F sensor output current during fuel-cut.
Result

RESULT REFERENCE

Result Proceed to
Within normal range (1.0 mA or higher, and below 3.6 mA) A
Outside normal range (Below 1.0 mA, or 3.6 mA or higher) B

B: Go to step 19
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A: Go to next step

3. READ VALUE USING TECHSTREAM (OUTPUT VOLTAGE OF AIR FUEL RATIO SENSOR)
Connect a Techstream to the DLC3.

Start the engine.

Turn the tester ON.

Warm up the Air-Fuel Ratio (A/F) sensor at an engine speed of 2500 rpm for 90 seconds.

e /o oW

Select the following menu items: Powertrain / Engine and ECT / Data List / A/F Control System /
AFS B1 S1 and Engine Speed, then press the Record button.

f. Check the A/F sensor voltage three times, when the engine is in each of the following conditions:
1. While idling (check for at least 30 seconds)

2. At an engine speed of approximately 2500 rpm (without any sudden changes in engine
speed)

3. Raise the engine speed to 4000 rpm and then quickly release the accelerator pedal so that the
throttle valve 1s fully closed.

Standard voltage

VOLTAGE SPECIFICATION

. - 17
Condition ALl S(Ens.m.\ olage Reference
Variation
(1)and (2) gl;agges at approximately Between3.1 Vand 3.5V

This occurs during engine deceleration (when fuel-

7 or hi -
(3) Increases to 3.8 V or higher -

HINT:

For more information, see the diagrams below.
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2008 Scion xD

Normal Condition: Malfunction Condition:
(3) Approximately 4000 rpm (3) Approximately 4000 rpm
(2) Approximately 2500 rpm / (2) Approximately 2500 rpm /

N

(1) Idling S jl\ﬁ) idling (1) Idling { Il{) Idling
|
Engine RPM : ! Engine RPM l
|
|

AJF Sensor A/F Sensor
Voltage | Voltage /

I

I

I
——— |

I

|

V Fueifcut} \ / Fu;al-cut

"Condition (1), (2)" “Condition (3)" When A/F sensor circuit malfunctioning,
Remains at approximately 3.3V 3.8 Vorhigher | voltage output does not change

AT N

Fig. 203: A/F Sensor Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

NG: Go to step 10

¢ If the output voltage of the A/F sensor remains at approximately 3.3 V (see Fig. 203 )

under any conditions, including those above, the A/F sensor may have an open circuit.
(This will also happen if the A/F sensor heater has an open circuit.)

If the output voltage of the A/F sensor remains at either approximately 3.8 V or higher,
or below 2.8 V (see Fig. 203 ) under any conditions, including those above, the A/F
sensor may have a short circuit.

The ECM stops fuel injection (fuel cut) during engine deceleration. This causes a lean
condition and results in a momentary increase in the A/F sensor output voltage.

The ECM must establish a closed throttle valve position learning value to perform fuel
cut. If the battery terminal has been reconnected, the vehicle must be driven over 16
km/h (10 mph) to allow the ECM to learn the closed throttle valve position.

When the vehicle is driven:

The output voltage of the A/F sensor may be below 2.8 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; therefore, the current is converted into a
voltage inside the ECM. Measuring the voltage at the connectors of the A/F sensor or
ECM will show a constant voltage result.
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OK: Go to next step

4. PERFORM CONFIRMATION DRIVING PATTERN
5. CHECK WHETHER DTC OUTPUT RECURS (DTC P2195 OR P2196)

a.

b
c.
d.
&

Connect a Techstream to the DLC3.

. Turn the ignition switch to ON.

Turn the tester ON.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending.

. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
P2195 or P2196 A
No output B

B: Go to step 9

A: Go to next step

6. REPLACE AIR FUEL RATIO SENSOR

a.

Replace the air fuel ratio sensor (See REMOVAL ).

PERFORM CONFIRMATION DRIVING PATTERN
CHECK WHETHER DTC OUTPUT RECURS (DTC P2195 OR P2196)

a.

o /o o

Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending.
Read DTCs.

Result

RESULT REFERENCE
Result Proceed to

No output A
P2195 or P2196 B

B : REPLACE ECM AND PERFORM CONFIRMATION DRIVING PATTERN (See
REMOVAL )

A: Go to next step
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9. CONFIRM IF VEHICLE HAS RUN OUT OF FUEL IN PAST

NO : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

YES : DTC CAUSED BY RUNNING OUT OF FUEL

10. INSPECT AIR FUEL RATIO SENSOR (HEATER RESISTANCE) (See INSPECTION
PROCEDURE )

NG: REPLACE AIR FUEL RATIO SENSOR (See REMOVAL )
OK: Go to next step

11. CHECK HARNESS AND CONNECTOR (AIR FUEL RATIO SENSOR - ECM)
a. Disconnect the air fuel ratio sensor connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C21-1 (HAIA)-C19-109 (HA1A)
C21-3 (AlA+)-C19-112 (AIA+)| Always Below 1 ohms
C21-4 (AlA-)-CI19-113 (AIA-)

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition

C21-1 (HA1A) or C19-109 (HA1A) - Body ground
C21-3 (AIA+) or C19-112 (A1A+) - Body ground| Always | 10 kohms or higher
C21-4 (A1A-) or C19-113 (A1A-) - Body ground

d. Reconnect the air fuel ratio sensor connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness conneclor:
(to Air Fuel Ratio Sensor)

HA1A \ @

AlA+ AlA-

Front view of wire hamess connector:
(to ECM)

ATA+  AlA- HATA

ATTOSTEEDY

Fig. 204: Identifving Air Fuel Ratio Sensor And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

12. CHECK AIR INDUCTION SYSTEM
a. Check the air induction system for vacuum leak (See ON-VEHICLE INSPECTION ).

OK:
No leak from air induction system.

NG: REPAIR OR REPLACE AIR INDUCTION SYSTEM (See ON-VEHICLE INSPECTION )

OK: Go to next step

13. CHECK FUEL PRESSURE
a. Check the fuel pressure (See ON-VEHICLE INSPECTION ).

NG: REPAIR OR REPLACE FUEL SYSTEM
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OK: Go to next step

14. INSPECT FUEL INJECTOR

a. Check the injector injection (whether fuel volume is high or low, and whether injection pattern is
poor) (See INSPECTION ).

NG: REPLACE FUEL INJECTOR (See REMOVAL )
OK: Go to next step

REPLACE AIR FUEL RATIO SENSOR
a. Replace the air fuel ratio sensor (See REMOVAL ).
16. PERFORM CONFIRMATION DRIVING PATTERN
17. CHECK WHETHER DTC OUTPUT RECURS (DTC P2195 OR P2196)
a. Connect a Techstream to the DLC3.

—
n

b. Turn the ignition switch to ON.

c. Turn the tester ON.

d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending.
e

. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
No output A
P2195 or P2196 B

B : REPLACE ECM AND PERFORM CONFIRMATION DRIVING PATTERN (See
REMOVAL )

A: Go to next step
18. CONFIRM IF VEHICLE HAS RUN OUT OF FUEL IN PAST

NO : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

YES : DTC CAUSED BY RUNNING OUT OF FUEL

19. REPLACE AIR FUEL RATIO SENSOR
a. Replace the air fuel ratio sensor (See REMOVAL ).
20. PERFORM CONFIRMATION DRIVING PATTERN
21. CHECK WHETHER DTC OUTPUT RECURS (DTC P2195 OR P2196)
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Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending.
Read DTCs.

o /a0 o

Result

RESULT REFERENCE
Result Proceed to
No output A
P2195 or P2196 (A/F sensor pending DTCs) B

B : REPLACE ECM (See REMOVAL )
A: END

DTC P2237 OXYGEN (A/F) SENSOR PUMPING CURRENT CIRCUIT / OPEN(BANK 1 SENSOR 1);
DTC P2238 OXYGEN (A/F) SENSOR PUMPING CURRENT CIRCUIT LOW (BANK 1 SENSOR 1);
DTC P2239 OXYGEN (A/F) SENSOR PUMPING CURRENT CIRCUIT HIGH (BANK 1 SENSOR 1);
DTC P2252 OXYGEN (A/F) SENSOR REFERENCE GROUND CIRCUIT LOW (BANK 1 SENSOR 1);
DTC P2253 OXYGEN (A/F) SENSOR REFERENCE GROUND CIRCUIT HIGH (BANK 1 SENSOR 1)

DESCRIPTION
HINT:

o Although the DTC titles say oxygen sensor, these DTCs relate to the Air Fuel Ratio (A/F) sensor.

e Sensor 1 refers to the sensor mounted in front of the Three-Way Catalytic Converter (TWC) and located
near the engine assembly.

The A/F sensor, which is located between the exhaust manifold and catalyst, consists of alloyed metal elements
and a heater.

Depending on the engine operating conditions, the heater heats the sensor elements to activate them. Battery
voltage 1s applied to the heater, the sensor ground is controlled by the ECM using a duty ratio. The sensor
elements convert the oxygen concentration in the exhaust gas into voltage values to output. Based on the
voltage, the ECM determines the air-fuel ratio and regulates the fuel injection volume depending on the air-fuel
ratio and engine operating conditions. The voltage changes between 0.6 V and 4.5 V while the engine is
running. If the air-fuel ratio is lean, which means the oxygen concentration in the exhaust gas is high, the
voltage is high. If the air-fuel ratio is rich, which means the oxygen concentration in the exhaust gas is low, the
voltage is low.
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Reference (System Diagram of Sensor 1):

Air Fuel Ratio Sensor ECM
EFI b r—
EFI Heater (
From oD H%j.f‘_-_l*HﬁA
Battery
A1A+ JuUu
Duty
Control
i
L /

Ground L.

ATUEBEST

Fig. 205: Air Fuel Ratio Sensor System Diagram (Bank 1 Sensor 1)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

ECM Monitored

AF Sensor Vollgge

v
Alumina ‘ul
) / Heater 3.54
|7l
___2+—Solid Electrolyte 304
(Zirconia Element)
Element &5
ol ; ™ platinum Electrode >
ot ——
m— 12 13 14 15 18 17 18
| I[ Atmospheric Air
Exhaust Gas ) Air Fuel Ratio
A-A Section

AT A

Fig. 206: Air Fuel Ratio Sensor Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC DETECTION CONDITION AND TROUBLE AREA

]{,I()C DTC Detection Condition Trouble Area

: - ; . e Open in Air Fuel Ratio (A/F)
Open in the circuit between terminals A1 A+ and A1A-of sensor (sensor 1) circuit
P2237 |the Air Fuel Ratio (A/F) sensor while engine is running

(2 trip detection logic) o AJF sensor (sensor 1)

¢« ECM
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P2238

Any of the following conditions are met
(2 trip detection logic)

o Air Fuel Ratio (A/F) sensor output drops while
engine 1s running.
e Voltage at terminal A1A+1s 0.5 V or less.

e Voltage difference between terminals A1 A+ and
AlA-1s 0.1 Vor less.

Open or short in Air Fuel Ratio
(A/F) sensor (sensor 1) circuit

AJ/F sensor (sensor 1)
ECM

P2239

A1A+ voltage more than 4.5V
(2 trip detection logic)

Open or short in Air Fuel Ratio
(A/F) sensor (sensor 1) circuit

AJ/F sensor(sensor 1)
ECM

A1A- voltage 0.5 V or less
(2 trip detection logic)

Open or short in Air Fuel Ratio
(A/F) sensor (sensor 1) circuit

A/F sensor (sensor 1)
ECM

Al1A- voltage more than 4.5V
(2 trip detection logic)

Open or short in Air Fuel Ratio
(A/F) sensor (sensor 1) circuit

A/F sensor (sensor 1)
ECM

MONITOR DESCRIPTION

These DTCs are output when there is an open or short in the Air Fuel Ratio (A/F) sensor circuit, or if A/F

sensor output drops. To detect these problems, the voltage of the A/F sensor is monitored when turning the

ignition switch to the ON position, and the admittance (admittance is an electrical term that indicates the ease of
flow of current) is checked while driving. If the voltage of the A/F sensor is between 0.6 Vand 4.5 V., it is
considered normal. If the voltage is out of the specified range, or the admittance is less than the standard value,

the ECM will determine that there is a malfunction in the A/F sensor. If the same malfunction is detected in
next driving cycle, the MIL will be illuminated and a DTC will be stored.

MONITOR STRATEGY
MONITOR STRATEGY
P2237: Air Fuel Ratio (A/F) sensor open circuit between A1A+
and A1A-
P2238: A/F sensor short circuit between A1A+ and A1A-
P2238: A/F sensor short circuit between A1A+ and GND
Related DTCs

P2238: A/F sensor low impedance

P2239: A/F sensor short circuit between A1A+ and +B
P2252: A/F sensor short circuit between A1A- and GND
P2253: A/F sensor short circuit between A1A- and +B

Required Sensors/Components (Main)|A/F sensor
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Required Sensors/Components Engine Coolant Temperature (ECT) sensor
(Related) Crankshaft position sensor

Frequency of Operation Continuous

Duration 10 seconds

MIL Operation 2 driving cycles

Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs are not
present

P0031, PO032 (A/F sensor heater- Sensor 1)
P0102, PO103 (Mass airflow meter)

P0112, PO113 (Intake air temperature sensor)
P0115 - PO118 (Engine coolant temperature
sensor)

P0120 - P0223, P2135 (Throttle position sensor)
P0125 (Insufficient ECT for Closed Loop)
P0171, PO172 (Fuel trim)

P0300 - P0304 (Misfire)

P0335 (Crankshaft position sensor)

P0340 (Camshaft position sensor)

P0441 - P0456, P2401 - P2420 (EVAP system)

P0500 (Vehicle speed sensor)

P2237 (A/F sensor open circuit between A1A+ and A1A-):

TYPICAL ENABLING CONDITIONS

Engine

Running

Battery voltage

11 V or more

P2238 (A/F sensor low impedance):

TYPICAL ENABLING CONDITIONS

Engine coolant temperature

10°C(50°F) or higher

Fuel cut

No executed

Other:

TYPICAL ENABLING CONDITIONS

Battery voltage

11V or more

Ignition switch

ON

Time after ignition switch is OFF to ON

5 seconds or more

TYPICAL MALFUNCTION THRESHOLDS
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P2237 (A/F sensor open circuit between A1A+ and A1A-):

TYPICAL MALFUNCTION THRESHOLDS

IA-"F sensor admittance

IBelow 0.002 1/ohms

P2238 (A/F sensor low impedance):

TYPICAL MALFUNCTION THRESHOLDS

IA-’F sensor admittance

|Below 0.022 1/ohms

P2238 (A/F sensor short circuit between A1A+ and GND):

TYPICAL MALFUNCTION THRESHOLDS

|A.-"F+ terminal voltage

|0.5 V or less

P2239 (A/F sensor short circuit between A1A+ and +B):

TYPICAL MALFUNCTION THRESHOLDS

IA-"F+ terminal voltage

‘More than4.5V

P2252 (A/F sensor short circuit between A1A- and GND):

TYPICAL MALFUNCTION THRESHOLDS

IA.-"F+ terminal voltage

|0.5 V or less

P2253 (A/F sensor short circuit between A1A- and +B):

TYPICAL MALFUNCTION THRESHOLDS

|A-f’F- terminal voltage

|M01‘e than4.5V

P2238 (A/F sensor short circuit between A1A+ and A1A-):

TYPICAL MALFUNCTION THRESHOLDS

|Diffe1‘ence between A/F+ terminal and A/F- terminal voltage |0.1 V or less

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

AJ/F sensor admittance 0.022 1/ohms or more
A1A+ terminal voltage 06t045V
A1A- terminal voltage 06to45V
Difference between A1A+ and A1A- terminal voltages 0.1t0c 0.8V

WIRING DIAGRAM
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Refer to DTC P2195 .
INSPECTION PROCEDURE

HINT:

Malfunctioning areas can be identified by performing the Control the Injection Volume for A/F sensor function
provided in the Active Test. The Control the Injection Volume for A/F sensor function can help to determine
whether the Air Fuel Ratio (A/F) sensor, Heated Oxygen (HO2) sensor and other potential trouble areas are
malfunctioning.

The following instructions describe how to conduct the Control the Injection Volume for A/F sensor operation
using a Techstream.

Connect the Techstream to the DLC3.

Start the engine.

Turn the tester ON.

Warm up the engine at an engine speed of 2500 rpm for approximately 90 seconds.

Al R o

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the Injection
Volume for A/F sensor.

6. Perform the Active Test operation with the engine in an idling condition (press the RIGHT or LEFT
button to change the fuel injection volume.)

7. Monitor the output voltages of the A/F and HO2 sensors (AFS B1 S1 and O2S B1 S2) displayed on the
tester.

HINT:

e The Control the Injection Volume for A/F sensor operation lowers the fuel injection volume by 12.5% or
increases the injection volume by 25%.

e Each sensor reacts in accordance with increases and decreases in the fuel injection volume.

INJECTION VOLUME AND VOLTAGE SPECIFICATION

Tester Display (Sensor)|Injection Volume|Status Voltage
AFSBISLW [T o Moretin 1359
. +25% Rich |More than 0.55V
02SBIS2(OD) |1 e T Less than04 V
NOTE: The Air Fuel Ratio (A/F) sensor has an output delay of a few seconds and

the Heated Oxygen (HO2) sensor has a maximum output delay of
approximately 20 seconds.

A/F SENSOR AND HO2 SENSOR OUTPUT VOLTAGE SPECIFICATION
| ‘AfF Sensor (Sensor 1) Output| HO2 Sensor (Sensor 2) ‘
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2008 Scion xD

Case Voltage Output Voltage Main Suspected Trouble Area
. +25% ' . *25% -
Injecton Volume Aas l Injection Volume S _r_Ll—
1 Moce than 3,38V e More than 0 55 V ———f:\—f -
Output Voltage oK Output Voltage oK
Loss than 30V —wefrmsfosfros Lessthan 04V —-f=j=—=
+25% 2 +25% — F; -
Injection Velume - M Injoction Volume e L A/F sensor
2 Mors than 055 ¥ ~—d}- A/F sensor heater
Qutput Violtage NG Qutpul Voltage . -
Almot no reaclion = Lessthan 04V ——preeippe A);F SenSOI‘ Cerult
; +25% SDF
Injection Velume e _I_U_ Injection Valume 1:: _]_|_|— HO2 sensor
3 More then 3,38V - . HO2 sensor heater
Output Voltage (s] 4 Output Voltage NG - -
Lt Sas oy o Almost no reaction HO?2 sensor circuit
Injector
Injsction Volume sy _I— mection Volume %
A2.5% L ; an - L Fuel pressure
4
i s Gas leak from exhaust
uput Voltage NG Output Voltage NG . )
Almast N reaction —————— Almast no reaction Sys‘[e]:n (Alr j_'ueI ratio
extremely rich or lean)

e Following the Control the Injection Volume for A/F sensor procedure enables technicians to check and
graph the voltage outputs of both the A/F and HO?2 sensors.

o To display the graph, select the following menu items: Powertrain / Engine and ECT / Active Test/
Control the Injection Volume for A/F Sensor / A/F Control System / AFS B1 S1 and O2S B1 S2; then
press the graph button on the Data List view.

HINT:

Read freeze frame data using a Techstream. Freeze frame data records the engine condition when malfunctions
are detected. When troubleshooting, freeze frame data can help determine if the vehicle was moving or
stationary, 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 HARNESS AND CONNECTOR (AIR FUEL RATIO SENSOR - ECM)
Disconnect the air fuel ratio sensor connector.

a.
b.
c.

Disconnect the ECM connector.

Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection

Condition

Specified Condition

C21-1 (HAIA)-C19-109 (HA1A)

C21-3 (A1A+) - C19-112 (AlA+)

Always

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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| c21-4 (A1A-) - C19-113 (A1A-) | |

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition

C21-1 (HA1A) or C19-109 (HA1A) - Body ground
C21-3 (Al1A+)or C19-112 (A1A+) - Body ground| Always | 10 kohms or higher
C21-4 (A1A-) or C19-113 (A1A-) - Body ground

d. Reconnect the air fuel ratio sensor connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

Front view of wire harness connector:
(to Air Fuel Ratio Sensor)

HA1A @

3|4
AlA+ AlA-

Front view of wire hamess connector:

(to ECM)

= = =
(T

' : [Tl
i I B
1 \\ = - =
ATA+ AlA- HA1A

ATTOETSED

Fig. 207: Identifving Air Fuel Ratio Sensor And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step
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2. REPLACE AIR FUEL RATIO SENSOR
a. Replace the air fuel ratio sensor (See REMOVAL ).
3. PERFORM CONFIRMATION DRIVING PATTERN

a. Drive the vehicle referring the Confirmation Driving Pattern on DTC P2195 (See
CONFIRMATION DRIVING PATTERN ).

4. CHECK WHETHER DTC OUTPUT RECURS
a. Connect a Techstream to the DLC3.

=

a oo

Result

RESULT REFERENCE

Turn the ignition switch to ON.
Turn the tester ON.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending.
Read pending DTCs.

Result

Proceed to

No output

A

P2237,P2238, P2239,P2252 or P2253 B

B : REPLACE ECM (See REMOVAL )

A:END

DTC P2420 EVAPORATIVE EMISSION SYSTEM SWITCHING VALVE CONTROL CIRCUIT

HIGH

DTC SUMMARY

DTC SUMMARY

DTC | Monitoring | Malfunction Detection Tidalile A Detection | Detection
No. Item Condition ) Timing Logic
gouowiilg Cot{;fi];g);}fnet o Canister pump module
uting uey-o (Reference orifice, leak
DXORIEQE: detection pump, vent .
Vent valve valve) While
P2420|stuck open o EVAP pressure C tor/wire 1 ignition 2 trip
(vent) change when vent o Connector/wire hamess | (i, OFF
valve closed (ON) (Canister pump module
less than 0.3 kPa-g -ECM)
(2.25 mmHg-g) ¢ ECM
HINT:
https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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The vent valve is built into the canister pump module.

DESCRIPTION

The description can be found in the EVAP (Evaporative Emission) System (See DESCRIPTION ).

INSPECTION PROCEDURE

Refer to the EVAP SYSTEM .

HINT:
Unit expressions

o [kPa-a (mmHg-a)] denotes the absolute pressure.
¢ [kPa-g (mmHg-g)] denotes the gauge pressure (relative pressure).
e On a Techstream, convert the unit of measurement according to the inspection procedure.

MONITOR DESCRIPTION

5 hours™ after the ignition switch is turned to OFF, the leak detection pump creates negative pressure (vacuum)
in the EVAP system. The ECM monitors for leaks and actuator malfunctions based on the EVAP pressure.

HINT:

*: If the engine coolant temperature is not below 35°C (95°F) 5 hours after the ignition switch is turned to OFF,
the monitor check starts 2 hours later. If it 1s still not below 35°C (95°F) 7 hours after the ignition switch is
turned to OFF, the monitor check starts 2.5 hours later.

OPERATION DESCRIPTION CHART

Sequence Operation Description Duration
) ECM activation Activated by soak timer 5, 7 or 9.5 hours after ignition switch i
turned to OFF.
Vent valve turned OFF (vent) and EVAP system pressure
Atmospheric measured by ECM in order to register atmospheric pressure. 10
A pressure If pressure in EVAP system not between 70 kPa-a and 110 .
measurement kPa-a (525 mmHg-a and 825 mmHg-a), ECM cancels EVAP

system monitor.
In order to determine reference pressure, leak detection pump

First reference

B P creates negative pressure (vacuum) through reference orifice 60
P ) and then ECM checks if leak detection pump and vent valve seconds
measurement )
operate normally.
Vent valve turned ON (closed) to shut EVAP system. _
C Negative pressure (vacuum) created in EVAP system, and ' 15 g
EVAP system EVAP system pressure then measured. minutes'")
pressure Write down measured value as it will be used in leak check.
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measurement

pressure, ECM determines that EVAP system leaking.

measurement [f EVAP pressure does not stabilize within 15 minutes, ECM
cancels EVAP system monitor.
Purge VSV opened and then EVAP system pressure measured 10
D Purge VSV monitor by ECM.
: . : seconds
Large increase indicates normality.
) After second reference pressure measurement, leak check
Second reference ; ) )
performed by comparing first and second reference pressure. 60
E pressure i - : : )
If stabilized system pressure higher than second reference seconds

- Final check

Atmospheric pressure measured and then monitoring result

recorded by ECM.

(1) If only a small amount of fuel is in the fuel tank, it takes longer for the EVAP pressure to stabilize.

® Operation A

Atmospheric Pressure Measurement

Purge VSV: OFF

Canister

Canister

Vent Valve: OFF (vent)

+—— Canister Pump Module

® Operation B, E:

Reference Pressure Measurement

Fuel Tank

OFF (vent)

Pressure
Sensor

...................

Leak Detection Pump: OFF

® Operation C:

EVAP System Pressure Measurement

ON (closed)

D Atmospheric
Pressure

:|-— Canister Filter

Reference Orifice (0.02 Inch)

® Operation D:
Purge VSV Monitor

o
z

ON (closed)

Negative
:I Pressure

o
z

ATEEEE01

Fig. 208: Evaporative Emission System Operation Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

P2420: Vent valve stuck open (vent)

In operation C, the vent valve turns ON (closes) and the EVAP system pressure is then measured by the ECM
using the canister pressure sensor to conduct an EVAP leak check. If the pressure does not increase when the
vent valve is onen. the ECM internrets this as the vent valve being stuck onen. The ECM illuminates the MTT.

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

473/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams
2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD
and sets the DTC.

EVAP Pressure when Vent Valve Stuck OFF:

ON: Open
ON
Purge VSV OFF: Closed
ON: Closed
Vent Valve ON OFF: Vent
Leak Detection ON
Pump :
EVAP Pressure
Positive T
Negative l Iy
OK ’:'
First Reference ':'
Pressure \ ¢
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Fig. 209: EVAP Pressure Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR STRATEGY

MONITOR STRATEGY

Required Sensors/Components

Purge VSV and canister pump module

Frequency of Operation Once per driving cycle

Duration

Within 2 minutes (varies with amount of fuel in tank)

MIL Operation 2 driving cycles

Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present

None

EVAP key-off monitor runs when all of following conditions met

Atmospheric pressure

70 to 110 kPa-a (525 to 825 mmHg-a)

Battery voltage

10.5 V or more

Vehicle speed

Below 4 km/h (2.5 mph)

Ignition switch

OFF
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Time after key off 5 or 7 or 9.5 hours
Canister pressure sensor malfunction (P0451. P0452 and P0453) |Not detected
Purge VSV Not operated by scan tool
Vent valve Not operated by scan tool
Leak detection pump Not operated by scan tool
Both of following conditions met before key off Conditions 1 and 2
1. Duration that vehicle driven 5 minutes or more
2. EVAP purge operation Performed
ECT 4.4 to 35°C (40 to 95°F)
IAT 4.4 to 35°C (40 to 95°F)

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
|EVAP pressure change after EVAP canister vent valve ON |Less than 0.3 kPa-g (2.25 mmHg-g) |

MONITOR RESULT

Refer to CHECKING MONITOR STATUS .

DTC P2610 ECM / PCM INTERNAL ENGINE OFF TIMER PERFORMANCE
DTC SUMMARY

DTC SUMMARY

DTIC Kisndisine Tt Malfunction Detection Trouble Detection Detection
No. ] g Condition Area Timing Logic
P2610 Egﬁ;uner (ouaitamvio ECM internal malfunction [ECM Engine running 2 trip
DESCRIPTION

To ensure the accuracy of the EVAP (Evaporative Emission) monitor values, the soak timer, which is built into
the ECM, measures 5 hours (+/-15 minutes) from when the ignition switch is turned to OFF. before the monitor
1s run. This allows the fuel to cool down, which stabilizes the EVAP pressure. When 5 hours have elapsed, the
ECM turns on.
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Fig. 210: Soak Timer Circuit Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

AVTOETREDY

5 hours after the ignition switch is furned to OFF, the soak timer activates the ECM to begin the EVAP system

monitor. While the engine is running, the ECM monitors the synchronization of the soak timer and the CPU

clock. If these two are not synchronized. the ECM interprets this as a malfunction, illuminates the MIL and sets

the DTC (2 trip detection logic).

MONITOR STRATEGY

MONITOR STRATEGY

Required Sensors/Components ECM

Frequency of Operation Once per driving cycle
Duration 10 minutes

MIL Operation 2 driving cycles
Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTC not present None
Ignition switch ON

Engine Running
Battery voltage 8 V or more
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Starter OFF

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Soak timer measurement when ECM CPU clock counts 10 Less than 7 minutes, or more than 13
minutes minutes

INSPECTION PROCEDURE

HINT:

e DTC P2610 is set if an internal ECM problem is detected. Diagnostic procedures are not required. ECM
replacement is necessary.

e Read freeze frame data using a Techstream. Freeze frame data records the engine condition when
malfunctions are detected. When troubleshooting, freeze frame data can help determine if the vehicle was
moving or stationary, 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. REPLACE ECM
a. Replace the ECM (See REMOVAL ).
2. CHECK WHETHER DTC OUTPUT RECURS (DTC P2610)
a. Connect a Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.
Clear DTCs (See DIC CHECK / CLEAR ).
Start the engine and wait for 10 minutes or more.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending.
If no pending DTC is displayed, the repair has been successfully completed.

s

L = o]

1

NEXT : END
DTC P2A00 A/F SENSOR CIRCUIT SLOW RESPONSE (BANK 1 SENSOR 1)
DESCRIPTION
HINT:

e Referto DTC P2195.

e Sensor 1 refers to the sensor mounted in front of the Three-Way Catalytic Converter (TWC) and located
near the engine assembly.

DTC DETECTION CONDITION AND TROUBLE AREA
I I I I
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DTC

No DTC Detection Condition Trouble Area

Open or short in Air Fuel Ratio
) _ _ (A/F) sensor (sensor 1) circuit
Calculated value for Air Fuel Ratio (A/F) sensor

el response rate deterioration level is less than threshold

e A/F sensor
A/F sensor heater

¢« ECM

MONITOR DESCRIPTION

After engine is warmed up, the ECM performs air-fuel ratio feedback control to maintain the air-fuel ratio at the
stoichiometric level. In addition, active A/F control is performed for approximately 10 seconds after
preconditions are met in order to measure the Air Fuel Ratio (A/F) sensor response rate. During active A/F
control, the ECM forcibly increases and decreases the injection volume a certain amount, based on the
stoichiometric air-fuel ratio learned during normal air-fuel ratio control, and measures the A/F sensor response
rate. The ECM receives a signal from the A/F sensor while performing active A/F control and uses it to
calculate the A/F sensor response rate deterioration level.

If the value for A/F sensor response rate deterioration level is less than the threshold, the ECM interprets this as
a malfunction and sets the DTC.

Air Fuel Ratio (A/F) Sensor Output:

10 Seconds

| |

ON | |
Active A'F Control OFF !
i
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Fig. 211: Fuel Injection Volume And A/F Sensor Output Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CONFIRMATION DRIVING PATTERN
HINT:

This confirmation driving pattern is used in the "PERFORM CONFIRMATION DRIVING PATTERN"
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procedure of the following diagnostic troubleshooting procedure.

Performing this confirmation pattern will activate the Air Fuel Ratio (A/F) sensor response monitor.

<]

Vehicle Speed
Between
{h)
40 and 120 Km/h —b oo oo
(25 and 75 mph)
Idling % @
Ignition Switch OFF ‘
i g ——————————— il T
Warming up 3 minutes

ACSRYSATIT

Fig. 212: Vehicle Speed Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

m we g0 T

m.

Connect a Techstream to the DLCS3.

Turn the ignition switch to ON.

Turn the tester ON.

Clear DTCs (See DIC CHECK / CLEAR ).

Select the following menu items: Powertrain / Engine and ECT / Monitor / O2 Sensor / Details.
Check that RES RATE B1S1 is Incomplete.

Start the engine and warm it up.

Drive the vehicle at between 40 km/h and 120 km/h (25 mph and 75 mph) for 3 minutes. However, the
vehicle should be driven at a constant speed.

Check the monitor result values on the tester by selecting the following menu items: Powertrain / Engine
and ECT / Monitor / O2 Sensor / Details / RES RATE B1S1 / Details.

If the values indicated on the tester do not change, perform READINESS MONITOR DRIVE PATTERN
for the A/F sensor and the heated oxygen sensor (See READINESS MONITOR DRIVE PATTERN ).

HINT:
Completion of all A/F sensor monitors is required to change the value in RES RATE BISI.

Note the value of the RES RATE B1SI.
Select the following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending.
Check if any DTCs (any pending DTCs) are set.
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MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs

P2A00: Air Fuel Ratio (A/F) sensor (bank 1) slow response

Required Sensors/Components (Main)

AJF sensor

Required Sensors/Components (Related)

Vehicle speed sensor, Crankshaft position sensor

Frequency of Operation

Once per driving cycle

Duration

10 to 15 seconds

MIL Operation

2 driving cycles

Sequence of Operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

Monitor runs whenever following DTCs not present

P0031, P0032. (A/F sensor heater - Sensor 1)
P0102, P0103 (Mass airflow meter)

P0112, PO113 (Intake air temperature sensor)
PO115 - PO118 (Engine coolant temperature
sensor)

P0120 - P0223, P2135 (Throttle position
sensor)

P0125 (Insufficient ECT for Closed Loop)
P0171, PO172 (Fuel system)

P2237 (AJ/F sensor open)

P0300 - PO304 (Misfire)

P0335 (Crankshaft position sensor)

P0340 (Camshaft position sensor)

P0455, P0456 (EVAP system)

P0500 (Vehicle speed sensor)

P2196, P2198 (A/F sensor - rationality)
P2237 (A/F sensor open)

Active A/F control

Performing

Active A/F control performed when following
conditions met

Battery voltage 11V or more

Engine coolant temperature 75°C(167°F) or more
Idling OFF

Engine RPM Less than 4000 rpm
AJF sensor status Activated

Fuel-cut OFF

Engine load 10 to 70%

Shift position 2 or more

Catalyst monitor Not yet

Intake air amount 4 to 16 g/sec.
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TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
IResponse rate deterioration level ‘Less than 0.2 V

MONITOR RESULT

Refer to CHECKING MONITOR STATUS .

WIRING DIAGRAM

Refer to DTC P2195 .
INSPECTION PROCEDURE
HINT:

Malfunctioning areas can be identified by performing the Control the Injection Volume for A/F sensor function
provided in the Active Test. The Control the Injection Volume for A/F sensor function can help to determine
whether the Air Fuel Ratio (A/F) sensor, Heated Oxygen (HO2) sensor and other potential trouble areas are
malfunctioning.

The following instructions describe how to conduct the Control the Injection Volume for A/F sensor operation
using a Techstream.

Connect the Techstream to the DLC3.

Start the engine.

Turn the tester ON.

Warm up the engine at an engine speed of 2500 rpm for approximately 90 seconds.

ARl ol e

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the Injection
Volume for A/F sensor.

6. Perform the Active Test operation with the engine in an idling condition (press the RIGHT or LEFT
button to change the fuel injection volume.)

7. Monitor the output voltages of the A/F and HO2 sensors (AFS Bl S1 and O2S B1 S2) displayed on the
tester.

HINT:

e The Control the Injection Volume for A/F sensor operation lowers the fuel injection volume by 12.5% or
increases the injection volume by 25%.

e Each sensor reacts in accordance with increases and decreases in the fuel injection volume.

INJECTION VOLUME AND VOLTAGE SPECIFICATION
Tester Display (Sensor)|Injection Volume|Status Voltage
+25% Rich | Less than 3.0 V
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AFS B1 S1 (A/F) -12.5% Lean |More than 3.35V
+25% Rich [More than 0.55V
2 2
02501 82 (0R) -12.5% Lean | Less than 0.4 V
NOTE: The Air Fuel Ratio (A/F) sensor has an output delay of a few seconds and

the Heated Oxygen (HO2) sensor has a maximum output delay of
approximately 20 seconds.

A/F SENSOR AND HO2 SENSOR OUTPUT VOLTAGE SPECIFICATION

A/F Sensor (Sensor 1) Output HO2 Sensor (Sensor 2 .
Case (, ) I ( ) Main Suspected Trouble Area
Voltage Output Voltage
¥ N Voheme 425% Inacton me 25% ~
R Vs -A2.5% —J L-] e -12.5% —r Ll
1 More han 3.35 v ———{—1 More than 055V okt -
Cuitpul Veltage oK Outpast Voltage
Less than 30V ‘ot Lessthan 04V =-gemrf—fr
s2EY, e +25% )
e i I nocton Votome e A/F sensor
2 TR P ] - T = e A/F sensor heater
Oudput Voltage NG Outpust Visltage . . )
Amost ro reaction Leman0AY T e A/F sensor circuit
witonvoloma 2 [T [T incton Volume "2 e HO2 sensor
3 More than 335V ‘l : H : e HO2 sensor heater
Qutpul Voltlage L oK Dutput Vollage NG i i
Less than 30V Almost no reaclion ———————— ® H02 Sensor ClI‘CIllT
e Injector
nection Valumeg 5% rpectian Volume +25%
e g =4 LE recten e am LI e Fuel pressure
4
R y o Gas leak from exhaust
atget age NG Qutput Volinge NG 3 - .
Almost no maction Almast ro resction Systeln (All‘ fuel ratio
extremely rich or lean)

o Following the Control the Injection Volume for A/F sensor procedure enables technicians to check and
graph the voltage outputs of both the A/F and HO2 sensors.

o To display the graph, select the following menu items: Powertrain / Engine and ECT / Active Test/
Control the Injection Volume for A/F Sensor / A/F Control System / AFS B1 S1 and O2S B1 S2; then
press the graph button on the Data List view.

HINT:

e DTC P2A00 may be also set, when the air-fuel ratio is stuck rich or lean.

e 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.

o 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.

e Read freeze frame data using a Techstream. Freeze frame data records the engine condition when
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malfunctions are detected. When troubleshooting, freeze frame data can help determine if the vehicle was
moving or stationary, 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 ANY OTHER DTCS OUTPUT (IN ADDITION TO DTC P2A00)
Connect a Techstream to the DLC3.
. Turn the ignition switch to ON.

b
¢. Turn the tester ON.
d.
e

a.

B: Go to DTC CHART (See DIAGNOSTIC TROUBLE CODE CHART )

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

. Read DTCs.
Result
RESULT REFERENCE
Result Proceed to
P2A00 A
P2A00 and other DTCs B

HINT:

If any DTCs other than P2A00 are output, troubleshoot those DTCs first.

A: Go to next step

[\J

PROCEDURE )

NG: REPLACE AIR FUEL RATIO SENSOR (See REMOVAL )

OK: Go to next step

3. CHECK HARNESS AND CONNECTOR (AIR FUEL RATIO SENSOR - ECM) (See

INSPECT AIR FUEL RATIO SENSOR (HEATER RESISTANCE) (See INSPECTION

INSPECTION PROCEDURE )

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

OK: Go to next step

4. PERFORM CONFIRMATION DRIVING PATTERN
a. Drive the vehicle referring the Confirmation Driving Pattern.
5. CHECK WHETHER DTC OUTPUT RECURS (DTC P2A00)
a. Connect a Techstream to the DLC3.
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2008 Scion xD

o /0 O

Turn the ignition switch to ON.

Turn the te

ster ON.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending.

Read DTCs.

Result

RESULT REFERENCE
Result [Proceed to
P2A00 A

No output B

B : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

A: Go to next step

6. REPLACE AIR FUEL RATIO SENSOR

a. Replace the air fuel ratio sensor (See REMOVAL ).
7. PERFORM CONFIRMATION DRIVING PATTERN

a. Drive the vehicle referring the Confirmation Driving Pattern.
8. CHECK WHETHER DTC OUTPUT RECURS (DTC P2A00)
Connect a Techstream to the DLC3.

a.

b
c.
d
e

Turn the tester ON.

. Turn the ignition switch to ON.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending.

. Read DTCs.

Result
RESULT REFERENCE
Result [Proceed to
No output A
P2A00 B

B : CHECK ENGINE TO DETERMINE CAUSE OF EXTREMELY RICH OR LEAN ACTUAL
AIR FUEL RATIO (See TYPICAL ENABLING CONDITIONS )

A: END

EVAP SYSTEM
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RELATED DTCS
DTCS REFERENCE
DTC Monitoring Item
P043E Reference orifice clogged (built into canister pump
module)
PO43F Reference orifice high-flow (built into canister pump
module)
e Purge VSV (Vacuum Switching Valve) stuck
closed
P0441
- e Purge VSV stuck open
o Purge flow
o Canister pressure sensor (built into canister
PO451 pump module) noise
o Canister pressure sensor (built into canister
pump module) signal becomes fixed/flat
P0452 Canister pressure sensor (built into canister pump
module) voltage low
P0453 Canister pressure sensor (built into canister pump
module) voltage high
P0455 EVAP gross leak
P0456 EVAP small leak
P2401 Leak detection pump stuck OFF (built into canister
pump module)
P2402 Leak detection pump stuck ON (built into canister
pump module)
P2419 Vent valve stuck closed (built into canister pump
module)
P2420 Vent valve stuck open (vent) (built into canister
pump module)
P2610 Soak timer (built into ECM)

If any EVAP system DTCs are set, the malfunctioning area can be determined using the table below.
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_‘_ _ —
I DTC |PO43E ‘ P2401
P0441 |P0451 | PO452 | PO453 [ P0455 | P0456 P2419 | P2420
| Malfunctioning Area PO43F ‘ P2402
0.02 inch orifice clogged Y ~ ® ' ® o
0.02 inch orifice high-flow ° l .‘T °
Purge VSV stuck open & E Q i
| PurgeVSVstuckciosed @ | | @ |
_l;;nssure sensor stuck L I & ‘7 J
Pressure sensor noise B ) [ .
s— ! =
Pressure sensor low output : w® J_ ‘[
Pressufé sens;ar high oulpu‘lt I ] o F
| Gross leak ® ‘ & 1 B
- Small leak o ‘ ° 1
Vacuum pump stuck OI;F_ ™Y l ® ’ ® 1
Vacuum pump stuck ON ® [ L 1__;].-” Y
S L S — — —e
Vent valve stuck closed Y I [ ] ‘7.
Vent valve stuck open (vent) 1___ || ®
P | 1 f
Y ATSHITEEN
Fig. 213: DTC Malfunctioning Area Reference Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
NOTE: If the reference pressure difference between the first and second checks is

greater than the specification, all the DTCs relating to the reference pressure
(PO43E, P043F, P2401, P2402 and P2419) are stored.

DESCRIPTION
HINT:
Unit expressions

e [kPa-a (mmHg-a)] denotes the absolute pressure.
o [kPa-g (mmHg-g)] denotes the gauge pressure (relative pressure).
e On a Techstream, convert the unit of measurement according to the inspection procedure.
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Canister Filter

Recirculation Pipe

Fuel Cap

Canister

Air Inlet Port

Canister Pump Module

Note: -Canister Pressure Sensor

The canister is located near the fuel o

tank, undemeath the body. Lk Cinteciion Pumg

-Vent Valve
0
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Fig. 214: Identifving EVAP System Components
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

EVAP System Circuit:

Throttle Valve D i
e Soak Ti
Intake Manifold R ECM L~ kil

Purge VSV

Restrictor (0.08 inch)
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Canister Pump Module
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- Canister Filter Fuel Cap
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Refueling Valve
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Pttt

Cut-off Val
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[ Fuel Tank e—
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Fig. 215: EVAP System Diagram
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Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NOTE: In this vehicle's EVAP system, turning ON the vent valve does not seal off the
EVAP system. To check for leaks in the EVAP system, disconnect the air inlet
vent hose and apply pressure from the atmospheric side of the canister.

While the engine is running, if a predetermined condition (closed-loop. etc.) is met, the purge VSV is opened by
the ECM and stored fuel vapors in the canister are purged into the intake manifold. The ECM changes the duty
cycle ratio of the purge VSV to control purge flow volume.

The purge flow volume is also determined by the intake manifold pressure. Atmospheric pressure is allowed

into the canister through the vent valve to ensure that the purge flow is maintained when the negative pressure

(vacuum) is applied to the canister.

The following two monitors run to confirm the appropriate EVAP system operation.

1. Key-off monitor

This monitor checks for EVAP (Evaporative Emission) system leaks and canister pump module
malfunctions. The monitor starts 5 hours* after the ignition switch is turned to OFF. At least 5 hours are
required for the fuel to cool down to stabilize the EVAP pressure, thus making the EVAP system monitor
more accurate.
The leak detection pump creates negative pressure (vacuum) in the EVAP system and the pressure is
measured. Finally, the ECM monitors for leaks from the EVAP system, and malfunctions in both the
canister pump module and purge VSV, based on the EVAP pressure.
HINT:
*: If the engine coolant temperature is not below 35°C (95°F) 5 hours after the ignition switch is turned to
OFF. the monitor check starts 2 hours later. If it is still not below 35°C (95°F) 7 hours after the ignition
switch 1s turned to OFF, the monitor check starts 2.5 hours later.

2. Purge flow monitor

The purge flow monitor consists of 2 monitors. The 1st monitor is conducted every time and the 2nd
monitor is activated if necessary.

e The Ist monitor
While the engine is running and the purge VSV (Vacuum Switching Valve) is ON (open), the ECM
monitors the purge flow by measuring the EVAP pressure change. If negative pressure is not
created, the ECM begins the 2nd monitor.

e The 2nd monitor

The vent valve is turned ON (closed) and the EVAP nressure is measured. Tf the variation in the
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pressure is less than 0.4 kPa-g (3.0 mmHg-g), the ECM interprets this as the purge VSV being
stuck closed, and illuminates the MIL and sets DTC P0441 (2 trip detection logic).

Atmospheric pressure check:

In order to ensure reliable malfunction detection, the variation between the atmospheric pressures, before and
after conduction of the purge flow monitor, is measured by the ECM.

EVAP Purge Flow:

Reference Orifice (0.02 inch)
Refueling Valve
Fuel Cap b
Canister Pressure Sensor
to Atmosphere
\
! q——_ M
-—— -

Purge VSV
(ON) |
o Canister
L
-
i |-
to Intake Manifold i 4 i J
| N . : 1
- \ Canister Filter ' E ! Vent Valve (OFF)

- i 1

—— Leak Detection Pump (OFF) N ? = 3
— Canister Pump Module

Soak Timer

h )

AAZISTHEID

Fig. 216: EVAP Purge Flow Diagram

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

COMPONENTS OPERATION
Component Operation
Canister Contains activated charcoal to absorb EVAP (Evaporative Emissions) generated in

fuel tank.

Cut-off valve

Located in fuel tank. Valve floats and closes when fuel tank 100% full.

Purge VSV
(Vacuum
Switching Valve)

Opens or closes line between canister and intake manifold. ECM uses purge VSV to
control EVAP purge flow. In order to discharge EVAP absorbed by canister to intake
manifold, ECM opens purge VSV. EVAP discharge volume to intake manifold
controlled by purge VSV duty cycle ratio (current-carrying time) (Open: ON; Closed:
OFF).

Refueling valve

Controls EVAP pressure from fuel tank to canister. Valve consists of diaphragm,
spring and restrictor (diameter: 0.08 inch). When fuel vapor and pressure inside fuel
tank increase, valve opens. While EVAP purged. valve closes and restrictor prevents

large amount of vacuum from affecting pressure in fuel tank. Valve opened while
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refueling.

Roll-over valve

Located in fuel tank. Valve closed by its own weight when vehicle overturns to
prevent fuel from spilling out.

Soak timer

Built into ECM. To ensure accurate EVAP monitor, measures 5 hours (+/-15 min.)
after ignition switch turned to OFF. This allows fuel to cool down, stabilizing EVAP
pressure. When approximately 5 hours elapsed, ECM activates (refer to Fig. 218).

Canister pump
module

Consists of (a) to (d) below. Canister pump module cannot be disassembled.

(a) Vent valve

Vents and closes EVAP system. When ECM turns valve ON, EVAP system closed.
When ECM turns valve OFF, EVAP system vented. Negative pressure (vacuum)
created in EVAP system to check for EVAP leaks by closing purge VSV, turning on
vent valve (closed) and operating leak detection pump (refer to Fig. 217).

(b) Canister
pressure sensor

Indicates pressure as voltages. ECM supplies regulated 5 V to canister pressure sensor,
and uses feedback from sensor to monitor EVAP system pressure (refer to Fig. 218).

(c) Leak detection
pump

Creates negative pressure (vacuum) in EVAP system for leak check.

(d) Reference
orifice

Has opening with 0.02 inch diameter. Vacuum produced through orifice by closing
purge VSV, turning off vent valve and operating leak detection pump, to monitor
reference pressure. Reference pressure indicates small leak of EVAP.

Canister Pump Module (fig. 1):

Vent Valve: OFF

—_—

(vent) \

Canister

Reference Orifice ——j

(0.02 Inch)

Canister Pressure
Sensor

Y

-—  Airflow

Condition: Purge Flow Condition: Leak Check

=
to Canister
Filter
| (Atmasphera)

| / |
/ /K f\:":lr:lj?aﬁ.lelfng / /

Ry 4
Leak Detection Vent Valve: ON Leak Detection
Pump: OFF (closed) Pump: ON

AN BRIREDY

Fig. 217: Air Purge Flow Diagram

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Canister Pressure Sensor Specification (fig. 2):

Output Voltage Malfunction Area

4.900 V

4150V (
Usable Range
1425V
Malfunction Area
0.450 V
; » = Pressure
60 110 kPa-a
(450) (825) (mmHg-a)
HINT:

Standard atmospheric pressure is 101.3 kPa-a (760 mmHg-a)

Fig. 218: Canister Pressure Sensor Qutput Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

ATISSASETY

o\c IGSW |
IGN .
2 Soak Timer
(> o~ o TR —
AM2  1G2 ] o
Ignition Switch IG2 ) é ?
-
% AM2 B
ower
— N, :y/ o +BVL Source IC
EFI
% MAIN 0™
MAIN Relay |-
._I_ EFI MREL > Control IC
- [—
_! |Battery
f ]
oL " ECM

Fig. 219: Soak Timer Circuit Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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WIRING DIAGRAM
SRR
4 49
1A ’ 2 =- PRG
éEFlE C3 Purge VSV
2 44
’—(m ) {(A21)MREL
/) % 9| VLVB VGND | 8 (____\42
7 — ok (A21)} vPMP
EFI Vent Valve
s 69 ?
1A '__L Canister yeecid ~C19] VCPP
EFI = Pressure | <
Sensor | ¥ vouT|s 28 | pemp
A0 (C18]
1(1C L ].
92
Integration Relay - (C19] EPPM
(Engine Room Relay SGND | 2 e
Block)
»l
L48
6 |MGND MTRB/ 1 2
—20 @] . (Az21) MPMP
Leak Detection Pump
? MAIN
T L28
- Canister Pump Module
_| | Battery
T
1 o -~/
= = ECM
Fig. 220: Canister Pump Module - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
INSPECTION PROCEDURE
NOTE: A Techstream is required to conduct the following diagnostic troubleshooting

procedure.
HINT:
e Using a Techstream to monitor results enables the EVAP (Evaporative Emission) system to be confirmed.

e Read freeze frame data using a Techstream. Freeze frame data records the engine condition when
malfiinetions are detected. When tronhleshootine. freeze frame data can heln defermine 1f the vehicle was
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L.

moving or stationary, 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.

CONFIRM DTC
Turn the ignition switch to OFF and wait for 10 seconds.

P

PR o a0 o

Turn the ignition switch to ON.

Turn the ignition switch to OFF and wait for 10 seconds.
Connect a Techstream to the DLC3.
Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.

Confirm DTCs and freeze frame data.

If any EVAP system DTCs are set, the malfunctioning area can be determined using the table

below.

o I

—

- DTC

Malfunctioning Area -

PO43E
P043F

P0451 |P0452

P0453

P0455

P0456

T
P2401|
P2402

P241

91P2420

0.02 inch orifice clogged

. 0.02 inch orifice high-flow

Purge VSV stuck open

Purge VSV stuck closed

Pressure sensor stuck

Pressure sensor noise

Pressure sensor low output

Pressure sensor high output

Gross leak

Small leak

Vacuum pump stuck OFF

Vacuum pump stuck ON

I—Vent valve SI.ICI( ao_sed

Vent valve stuck open (vent)

¥

Fig. 221: DTC Malfunctioning Area Reference Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.
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2. PERFORM EVAPORATIVE SYSTEM CHECK (AUTOMATIC MODE)

NOTE: « The Evaporative System Check (Automatic Mode) consists of five

steps performed automatically by a Techstream. It takes a maximum
of approximately 18 minutes.

o Do not perform the Evaporative System Check when the fuel tank is
more than 90% full because the cut-off valve may be closed. If the
cut-off valve is closed, the fuel tank leak check is not possible.

o Do not run the engine during this operation.

o When the temperature of the fuel is 35°C (95°F) or more, a large
amount of vapor forms and any check results become inaccurate.
When performing the Evaporative System Check, keep the
temperature below 35°C (95°F).

a. Clear DTCs (See DTC CHECK / CLEAR ).

b. Select the following menu items: Powertrain / Engine and ECT / Utility / Evaporative System
Check / Automatic Mode.

After the Evaporative System Check is completed, check for pending DTCs by selecting the
following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending.

[ =]

HINT:

If no pending DTCs are displayed, perform the CONFIRMATION DRIVING PATTERN. After
this confirmation, check for pending DTCs. If no DTCs are displayed, the EVAP system is normal.

3. PERFORM EVAPORATIVE SYSTEM CHECK (MANUAL MODE)
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ON: Open
Purge VSV ON
- OFF: Closed
ON: Closed
Vent Valve ON
OFF: Vent
Leak Detection
Pump ON
EVAP Pressure Gross Leak
Positive 1 \
Negative g
l Small Leak K4 / [Second
- Reference
First Reference F’!Saszsure]
Pressure \ x0.
Normal -Pressure
Steps 1/5 215 3/5 4/5 5/5
Time _ =
10 60 Within 15 minutes 10 60
(Reference) seconds seconds seconds seconds

Y ATONTISEX]

Fig. 222: EVAP Pressure Graph (Manual Mode)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NOTE: o In the Evaporative System Check (Manual Mode), perform the series

of 5 Evaporative System Check steps manually using a Techstream.

o Do not perform the Evaporative System Check when the fuel tank is
more than 90% full because the cut-off valve may be closed. If the
cut-off valve is closed, the fuel tank leak check is not possible.

o Do not run the engine during this operation.

o When the temperature of the fuel is 35°C (95°F) or more, a large
amount of vapor forms and any check results become inaccurate.
When performing the Evaporative System Check, keep the
temperature below 35°C (95°F).

a. Clear DTCs (See DTC CHECK / CLEAR ).

b. Select the following menu items: Powertrain / Engine and ECT / Utility / Evaporative System
Check / Manual Mode.

4. PERFORM EVAPORATIVE SYSTEM CHECK (STEP 1/5)
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ON: Open
ON
Purge VSV OFF: Closed
ON ON: Closed
Vent Valve OFF: Vent
Leak Detection ON
Pump
Canister Pressure Sensor Noise
EVAP Pressure /
Positive 1 T
Negative l ‘\" "-’\.\; \‘ g kY
First Reference OK
Pressure \ \
Steps 1/5
Time (Seconds) [T, 0 T T
{Reference)
Y ArETIEE 1
Fig. 223: EVAP Pressure Graph (Step 1/5)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
a. Check the EVAP pressure in step 1/35.
Result
PROBLEM SYMPTOMS CHART
DTCs R Suspected Trouble | Proceed
1 esult .
( Area to
- |Virtually no variation in EVAP pressure Not yet determined A
EVAP pressure fluctuates by +/-0.3 kPa-g (+/-2.25 |Canister pressure sensor
P0451 ) i B
mmHg-g) or more noise

(1) These DTCs are already present in the ECM when the vehicle arrives and are confirmed in the
"CONFIRM DTC" procedures above.

B: Go to step 29
A: Go to next step

5. PERFORM EVAPORATIVE SYSTEM CHECK (STEP 1/5 TO 2/5)
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ON: Open
ON
Purge VSV . OFF: Closed
Vent Valve I ON g:;_c\t:fd
Leak Detection
Pump ON .
EVAP Pressure
Positive T
Negative l
Leak Detection Pump Stuck ON
First Reference |
Pressure Y \
Steps
115 2/5
Time (Seconds) 10 - 80 F —
(Reference)
Y ATOOTITET
Fig. 224: EVAP Pressure Graph (Step 1/5 To 2/5)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
a. Check the EVAP pressure in steps 1/5 and 2/5.
Result
PROBLEM SYMPTOMS CHART
DTCs . Suspected Trouble | Proceed
M Result i
Area to
_|Virtually no vanan_on n EVA? pressure during step 1/5. Not yet determined A
Then decreases to reference pressure
P2402 Small difference between EVAP pressures during steps [Leak detection pump B
“7(1/5 and 2/5 stuck ON

(1) These DTCs are already present in the ECM when the vehicle arrives and are confirmed in the
"CONFIRM DTC" procedures above.

HINT:
The first reference pressure is the value determined in step 2/5.
B: Go to step 22

A: Go to next step
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6. PERFORM EVAPORATIVE SYSTEM CHECK (STEP 2/5)

Purge VSV

Vent Vailve

Leak Detection
Pump

EVAP Pressure

o)

ON

ON

ON: Open
OFF: Closed
ON: Closed
OFF: Vent

4 seconds

/]

/ Reference Orifice High-flow

Leak Detection Pump Stuck OFF

Positive T
Negative l
First Reference
Pressure
Standard
Steps
Time (Seconds)
(Reference)

Y

.

-
~

~
-

| Vent Valve Stuck Closed

N

- [
l' s

2/5

-

—+— Reference Orifice Clog

3/5

ged

60

Within 15 minutes

Fig. 225: EVAP Pressure Graph (Step 2/5)

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

HINT:

Make a note of the pressures checked in steps (a) and (b) below.

AETMEND

a. Check the EVAP pressure 4 seconds after the leak detection pump is activated*®.

*: The leak detection pump begins to operate as step 1/5 finishes and step 2/5 starts.

b. Check the EVAP pressure again when it has stabilized.

This pressure is the reference pressure.

Result
PROBLEM SYMPTOMS CHART
DTCsD Result Suspected Trouble Area Protf)eed
EVAP pressure in step (b) between -4.85 kPa-g
- and -1.057 kPa-g (-36.4 mmHg-g and -7.93 Not yet determined A
mmHg-g)
498/660
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PO43F and [EVAP pressure in step (b) -1.057 kPa-g (-7.93

e Reference orifice
high-flow

g (-7.93 mmHg-g)

P2401 |mmHg-g) or more o Leak detection L
pump stuck OFF
EVAP pressure in step (b) below -4.85 kPa-g (- ) .
P043E 46 4 miblg-g) Reference orifice clogged C
P2419 EVAP pressure in step (a) more than -1.057 kPa- Vent valve stuck closed D

"CONFIRM DTC" procedures above.

(1) These DTCs are already present in the ECM when the vehicle arrives and are confirmed in the

B: Go tostep 11
C: Go to step 29
D: Go to step 20

A: Go to next step

7. PERFORM EVAPORATIVE SYSTEM CHECK (STEP 2/5 TO 3/5)

ON: Open
Purge VSV ON oFt: e
Vent Valve ON ON: Closed
OFF: Vent
Leak Detection
Pump ON B
EVAP Pressure

Positive i
|

Negative l
Vant Valve Stuck

Open (vent)
First Reference

Pressure \

Steps 25 | 3/5

Tim t
- L Within 15 minutes

(Reference)
.

Fig. 226: EVAP Pressure Graph (Step 2/5 To 3/5)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

a. Check the EVAP pressure increase in step 3/5.
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Result
PROBLEM SYMPTOMS CHART
DTCs Suspected Trouble |Proceed
1 Result e
6y Area fo
EVAP pressure increases by 0.3 kPa-g (2.25 mmHg-g)
- |or more within 10 seconds of proceeding from step 2/5 |Not yet determined A
to step 3/5
No variation in EVAP pressure despite proceeding from|Vent valve stuck open
P2420 e , ) B
step 2/5 to step 3/5 (vent)
No variation in EVAP pressure during steps 1/5 through|Canister pressure sensor
P0451 1, - c
3/5 output value stuck
(1) These DTCs are already present in the ECM when the vehicle arrives and are confirmed in the
"CONFIRM DTC" procedures above.

B: Go to step

C: Go to step

19

29

A: Go to next step

8. PERFORM EVAPORATIVE SYSTEM CHECK (STEP 3/5)

Tl ON: Open
Purge VSV OFF: Closed
ON: Closed
Vent Valve ON OFF: Vent
s vVen
Leak Detection BN
Pump
EVAP Pressure
Paositive
Negatve |

First Reference

Pressure
Steps
Ti
(Reference)
Y

N

SSe ]

315

Within 15 minutes

Fig. 227: EVAP Pressure Graph (Step 3/5)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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a. Wait until the EVAP pressure change is less than 0.1 kPa-g (0.75 mmHg-g) for 30 seconds.
b. Measure the EVAP pressure and record it.

HINT:

A few minutes are required for the EVAP pressure to become saturated. When there is little fuel in
the fuel tank, it takes up to 15 minutes.

9. PERFORM EVAPORATIVE SYSTEM CHECK (STEP 4/5)

Purge VSV

Vent Valve

Leak Detection

ON: Open
ON
OFF: Closed
N ON: Closed
OFF: Vent
ON

oK |

\

Pump

EVAP Pressure
Positive 1
Negative |

First Reference

Pressure \

Steps

Time (Seconds) Tl

(Reference)
Y

Purge VSV Stuck Closed

-

|4l

10

Fig. 228: EVAP Pressure Graph (Step 4/5)

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

a. Check the EVAP pressure in step 4/5.

AICET42E2

Result
PROBLEM SYMPTOMS CHART
DTC: ;
) > Result Suspected Trouble Area Ex ot::)eed
EVAP pressure increases by 0.3 kPa-g (2.25
- |mmHg-g) or more within 10 seconds of Not yet determined A
proceeding from step 3/5 to step 4/5
P044] [EVAP pressure increases by 0.3 kPa-g (2.25 Problems in EVAP hose B
mmHg-g) or more within 10 seconds of between purge VSV and
501/660
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proceeding from step 3/5 to step 4/5 intake manifold
Variation in EVAP pressure less than 0.3 kPa-g

P0441((2.25 mmHg-g) for 10 seconds, after proceeding |Purge VSV stuck closed &
from step 3/5 to step 4/5

(1) These DTCs are already present in the ECM when the vehicle arrives and are confirmed in the
"CONFIRM DTC" procedures above.

B: Go to step 15
C: Go to step 12
A: Go to next step

10. PERFORM EVAPORATIVE SYSTEM CHECK (STEP 5/5)

. ON: Open
Purge VSV ON OFF: Closed
ON: Closed
Vent Valve ON e s
Leak Detection
Pump ON
EVAP Pressure Gross Leak
Positive 1
3 ) 7
Negative l B . o
Small Leak | J .
; — I— 1 - 2
First Reference —— g I
Pressure \ \ ------------------- [Second
= Reference
\’_‘ Pressure]
No Leak
Steps 515
Time (Seconds) j“‘ T e
(Reference) g

“1: [Second Reference Pressure] x 0.2
*2: [Second Reference Pressure] x 0.4

Y

ATT2532E01

Fig. 229: EVAP Pressure Graph (Step 5/5)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

a. Check the EVAP pressure in step 5/35.

b. Compare the EVAP pressure in step 3/5 and the second reference pressure (step 5/5).
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Result
PROBLEM SYMPTOMS CHART
DTC X
M > Result Suspected Trouble Area P1 otf)eed
_ |EVAP pressure (step 3/5) lower than second  [Not yet determined (no leak A
reference pressure (step 5/5) from EVAP system)
- S :
PO455 EVAP pressure (step 3f-_)fhlgher than [second EVAP o leik B
reference pressure (step 5/5) x 0.2]
PO441 EV@ pres§ure (step 3f5_)llll";11gher than [second Purge VAV shuck-apen B
reference pressure (step 5/5) x 0.4]
PO456 EVA‘.P pres§ure (step 3f5)31_11gher than second EVAP small leak B
reference pressure (step 5/5)
(1) These DTCs are already present in the ECM when the vehicle arrives and are confirmed in the
"CONFIRM DTC" procedures above.

A: Goto step 35

B: Gotostep 12

11.

PERFORM EVAPORATIVE SYSTEM CHECK (STEP 3/5)

ON: Open
Purge VSV ON
QFF: Closed
QON: Closed
Vent Valve ON BN
: Ven
Leak Detection
Pump ON
Leak Detection Pum
EVAP Pressure Stuck OFF P
Positive
Negative 1

First Reference

Pressure \

Steps

~
A

Reference Orifice
High-flow

3/5

Time

(Reference)
¥

Wn_thin 15 minutes l _

Fig. 230: EVAP Pressure Graph (Step 3/5)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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a. Check the EVAP pressure in step 3/5.

Result
PROBLEM SYMPTOMS CHART
D(TIFS Result Suspected Trouble Area Prot::]eed
EVAP pressure less than [reference pressure] Reference orifice high-
P043F A
measured at 2/5 flow
P2401 EVAP pressure almost same as [reference Leak detection pump B
pressure] measured at 2/5 stuck OFF
(1) These DTCs are already present in the ECM when the vehicle arrives and are confirmed in the
"CONFIRM DTC" procedures above.

HINT:

The first reference pressure is the value determined in step 2/5.
A: Go to step 29
B: Go to step 22

12. PERFORM ACTIVE TEST USING TECHSTREAM (PURGE VSV)

a. Select the following menu items: Powertrain / Engine and ECT / Active Test / Activate the VSV
for EVAP Control.

Disconnect the hose (connected to the canister) from the purge VSV.

Start the engine.

Using the tester, turn off the purge VSV (Activate the VSV for EVAP Control: OFF).
Use your finger to confirm that the purge VSV has no suction.

Using the tester, turn on the purge VSV (Activate the VSV for EVAP Control: ON).

Use your finger to confirm that the purge VSV has suction.

O = SR

=]
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h.

a.

Purge VSV

Hose (lo Canisler)

AITWEED

Fig. 231: Identifving Purge VSV

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

Result
PROBLEM SYMPTOMS CHART
Result Suspected Trouble Area Pr(::]eed
No suction when purge VSV turned OFF, |,
and suction applied when turned ON Eurge VSV nosmal B
Suction applied when purge VSV turned Putge VSV stuck opéti B
OFF
e Purge VSV stuck closed
No suction when purge VSV turned ON e Problems with EVAP hose between C
purge VSV and intake manifold
Reconnect the hose.
B: Go to step 14
C: Go to step 15
A: Go to next step
13. CHECK FUEL CAP ASSEMBLY
Check that the fuel cap is correctly installed and confirm that the fuel cap meets OEM
specifications.
Tighten the fuel cap until a few click sounds are heard.
HINT:
505/660
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If an EVAP tester is available, check the fuel cap using the tester.

Remove the fuel cap and install it onto a fuel cap adapter.

b =

Connect an EVAP tester pump hose to the adapter, and pressurize the cap to 3.2 to 3.7 kPa
(24 to 28 mmHg) using an EVAP tester pump.

3. Seal the adapter and wait for 2 minutes.
4. Check the pressure. If the pressure is 2 kPa (15 mmHg) or more, the fuel cap is normal.

Result

PROBLEM SYMPTOMS CHART

Result Suspected Trouble Area Proceed to
Fuel cap correctly installed - A
o Fuel cap improperly installed
Fuel cap loose o Defective fuel cap B
o Fuel cap does not meet OEM specifications
Defective fuel cap - B
No fuel cap - C

A: Go to step 28
B: Go to step 26
C: Go to step 27

14. INSPECT PURGE VSV
a. Turn the ignition switch to OFF.

s

Disconnect the purge VSV connector.
Disconnect the hose (connected to the canister) from the purge VSV.
Start the engine.

[ =T o'

Use your finger to confirm that the purge VSV has no suction.
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Hose (lo Canister)

Purge VSV

AITWEED

Fig. 232: Identifving Purge VSV

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

Result
PROBLEM SYMPTOMS CHART
Result Suspected Trouble Area|Proceed to
No suction ECM A
Suction applied Purge VSV B

f. Reconnect the purge VSV connector.

g. Reconnect the hose.

A: Go to step 34

B: Go to step 30

15. CHECK EVAP HOSE (PURGE VSV - INTAKE MANIFOLD)
a. Disconnect the hose (connected to the intake manifold) from the purge VSV.

b. Start the engine.

¢. Use your finger to confirm that the hose has suction.
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Hose (lo Intake Manifold)

ATT1618E01

Fig. 233: Identifving Purge VSV And Hose
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Result

PROBLEM SYMPTOMS CHART
Result Suspected Trouble Area Proceed to
Suction applied|EVAP hose between purge VSV and intake manifold normal A

¢ Intake manifold port
o EVAP hose between purge VSV and intake manifold

No suction B

d. Reconnect the hose.
B: Go to step 25
A: Go to next step

16. INSPECT PURGE VSV
a. Remove the purge VSV.
b. Apply the battery voltage to the terminals of the purge VSV.
c. Confirm that air flows from port A to port B.
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AMBSOBEY

Fig. 234: Inspecting Purge VSV
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Result
PROBLEM SYMPTOMS CHART
Result Condition Suspected Trouble Area|Proceed to
Air flows |Apply battery voltage to purge VSV terminals - A
No airflow|Apply battery voltage to purge VSV terminals Purge VSV B

d. Reinstall the purge VSV.
B: Go to step 30
A: Go to next step

17. CHECK HARNESS AND CONNECTOR (POWER SOURCE OF PURGE VSYV)
a. Disconnect the purge VSV connector.
b. Turn the ignition switch to ON.
c. Measure the voltage according to the value(s) in the table below.

Front view of wire harness connector:
(to Purge V3V)

AtDFATEN

Fig. 235: Identifying Purge VSV Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Result
VOLTAGE SPECIFICATION
Tester Switch Specified - A Proceed
Connection Condition Condition Suspected. Trauble Arca to
= ; Vv I
(C3-2 - Body |Ignition Switch L.t 14 . Mgl
oround ON Other than result | Wire harness or connectors between B
= above purge VSV and battery
d. Reconnect the purge VSV connector.
B: Go to step 31
A: Go to next step
18. CHECK HARNESS AND CONNECTOR (PURGE VSV - ECM)
a. Disconnect the ECM connector.
b. Disconnect the purge VSV connector.
c. Measure the resistance according to the value(s) in the table below.
Standard resistance (Check for open)
RESISTANCE SPECIFICATION
Tester Connection [Condition|Specified Condition
C19-49 (PRG) - C3-1| Always Below 1 ohms
Standard resistance (Check for short)
RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C19-49 (PRG) or C3-1 - Body ground| Always | 10 kohms or higher
d. Reconnect the ECM connector.
e. Reconnect the purge VSV connector.
OK: Go to step 34
NG: Go tostep 31
510/660
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Front view of wire harness connector:
(to Purge VSV)

Front view of wire harness connector:
(to ECM)

_ ".. e
PRG

ANTONEE

Fig. 236: Identifying Purge VSV And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

19. INSPECT CANISTER PUMP MODULE (POWER SOURCE FOR VENT VALVE)
a. Turn the ignition switch to OFF.
b. Disconnect the canister pump module connector.
c. Turn the ignition switch to ON.
d. Measure the voltage according to the value(s) in the table below.
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Front view of wire harness connector:
(to Canister Pump Module Connector)

)

—X VLVB

,
|
H

—~
==
(=]
o | W
w
=
)

ADSMEDT

Fig. 237: Identifving Canister Pump Module Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Result

TESTER CONNECTION AND SPECIFIED CONDITION

Switch Specified Susjected Troable Avea Proceed

Tester Connection Condition Condition fo
1. Wire harness between vent
1t014V valve and ECM A
L28-9 (VLVB) - |Ignition switch ° 2. Vent valve
Body ground ON 3. ECM

Power source wire harness of B

Below 3V
vent valve

e. Reconnect the canister pump module connector.

B: Go to step 31
A: Go to next step

20. INSPECT CANISTER PUMP MODULE (VENT VALVE OPERATION)
a. Turn the ignition switch to OFF.
b. Disconnect the canister pump module connector.
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c. Apply the battery voltage to VLVB and VGND terminals of the canister pump module.
d. Touch the canister pump module to confirm the vent valve operation.

Component without hamess connected:
(Canister Pump Module)

Y A15031 TED1

Fig. 238: Identifving Canister Pump Module Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Result
RESULT REFERENCE
Result Suspected Trouble Area Proceed to
: 1. Wire harness between vent valve and ECM
Operating A
2. ECM
Not operating|Vent valve B

e. Reconnect the canister pump module connector,
B: Go to step 29
A: Go to next step

21. CHECK HARNESS AND CONNECTOR (ECM - CANISTER PUMP MODULE)
a. Disconnect the ECM connector.
b. Disconnect the canister pump module connector.
c. Measure the resistance according to the value(s) in the table below.
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Front view of wire harness connecior:;
(to ECM)

Front view of wire harness connector:
(to Canister Pump Module)

ATBEMETEDS

Fig. 239: Identifving Canister Pump Module And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Result

RESISTANCE SPECIFICATION

Tester Connection |Condition Spec1.ﬁ.ed Suspected Trouble Area Froceed
Condition to
Below | ohms [ECM A
A21-42 (VPMP) - L28- =
" Always 10 kohms or | Wire harness between ECM and
8 (VGND) . . B
higher canister pump module

d. Reconnect the ECM connector.
e. Reconnect the canister pump module connector.

A: Go to step 34
B: Go to step 31

22. PERFORM ACTIVE TEST USING TECHSTREAM (FOR LEAK DETECTION PUMP)
a. Turn the ignition switch to OFF.
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b. Disconnect the canister pump module connector.
c. Turn the ignition switch to ON.

Select the following menu items: Powertrain / Engine and ECT / Active Test / Activate the Vacuum
Pump.

e. Measure the voltage according to the value(s) in the table below.

Front view of wire harness connector:
(to Canister Pump Module Connector)

A=
()
\& 2

————

w0

VLVB

AT IRMENT

Fig. 240: Identifving Canister Pump Module Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Result
VOLTAGE SPECIFICATION
Testel: Condition Specified Condition | Suspected Trouble Area Exoceed
Connection to
1. Wire harness
between leak
Below 3 V when OFF detection pump and A
11 to 14 V when ON body ground
L28-1 ( MTRB) ](;)fqak dgtgc;?nngUH];p 2. Leak detection
- Body ground | . 2% ety puinp
= Test ON and OFF)
Below 3 V when OFF 1. Wire harness
andONorllto14V between leak (B
when OFF and ON detection pump and
ECM
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2. ECM | |

f. Reconnect the canister pump module connector.
B: Go to step 24
A: Go to next step

23. CHECK HARNESS AND CONNECTOR (CANISTER PUMP MODULE - BODY GROUND)
a. Turn the ignition switch to OFF.
b. Disconnect the canister pump module connector.
c. Measure the resistance according to the value(s) in the table below.

Front view of wire harness connector:
(to Canister Pump Module Connector)

ANIE4ENS

Fig. 241: Identifving Canister Pump Module Connector Terminals
Courtesy of TOYOTA MOTOR SALES, US.A., INC.

Result

RESISTANCE SPECIFICATION

Tester Connection |Condition Spec1.ﬁ'ed Suspected Trouble Area Proceed
Condition to
1.28-6 (MGND) - 1 Below 1 ohms Lez.lk detection pump | A
Body ground Always | 10 kohms or | Wire harness between canister pump B
higher module and body ground

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 516/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

d. Reconnect the canister pump module connector.
A: Go to step 29
B: Go to step 31

24. CHECK HARNESS AND CONNECTOR (ECM - CANISTER PUMP MODULE)
a. Turn the ignition switch to OFF.
b. Disconnect the ECM connector.
c. Disconnect the canister pump module connector.
d. Measure the resistance according to the value(s) in the table below.

Front view of wire hamess connector:
{to ECM)

Front view of wire harness connector:
(to Canister Pump Module)

ASEDSTEDE

Fig. 242: Identifying Canister Pump Module And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Result

RESISTANCE SPECIFICATION

Specified Proceed

Tester Connection |Condition T Suspected Trouble Area
Condition to
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A21-34 (MPMP) - L28- Below 1 ohms FCM =
: Always | 10 kohms or | Wire harness between ECM and
1 (MTRB) . : B
higher canister pump module

e. Reconnect the ECM connector.
f. Reconnect the canister pump module connector.

A: Go to step 34
B: Go to step 31

25. INSPECT INTAKE MANIFOLD (EVAP PURGE PORT)
a. Stop the engine.
b. Disconnect the EVAP hose from the intake manifold.
c. Start the engine.
d. Use your finger to confirm that the port of the intake manifold has suction.

Result
RESULT REFERENCE
Result Suspected Trouble Area Proceed to
Suction applied EVAP hose between intake manifold and purge VSV A
No suction |Intake manifold B

e. Reconnect the EVAP hose.
A: Go to step 32
B: Go to step 33
26. CORRECTLY REINSTALL OR REPLACE FUEL TANK CAP
HINT:

e When reinstalling the fuel tank cap, tighten it until a few click sounds are heard.

o When replacing the fuel tank cap. use a fuel tank cap that meets OEM specifications. and install it
until a few click sounds are heard.

NEXT: Go to step 36
27. REPLACE FUEL TANK CAP

HINT:
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When replacing the fuel cap, use a fuel cap that meets OEM specifications, and install it until a few click
sounds are heard.

NEXT: Go to step 36

28. LOCATE EVAP LEAK PART

Vent Hose to Canister

Vent Hose

Canister Filter

| ;
- Y,
L T8 s ] /
EVAP Tester Adapter
Y AN 2IOEDE

Fig. 243: Identifving Vent Hose. Canister Filter And EVAP Tester
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Disconnect the vent hose.

Connect an EVAP tester to the canister pump module with the adapter.
Pressurize the EVAP system to 3.2 to 3.7 kPa (24 to 28 mmHg).

Apply soapy water to the piping and connecting parts of the EVAP system.
Look for areas where bubbles appear. This indicates a leak point.

Repair or replace the leak point.

TR LI = T~

HINT:
Disconnect the hose between the canister and the fuel tank from the canister. Block the canister
side and conduct an inspection. In this way, the fuel tank can be excluded as an area suspected of

causing fuel leaks.

NEXT: Go to step 36
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29. REPLACE CANISTER ASSEMBLY

a.

Replace the canister assembly (See REMOVAL ).

NOTE: When replacing the canister, check the canister pump module
interior and related pipes for water, fuel and other liquids. If liquids
are present, check for disconnections and/or cracks in the following:
1) the pipe from the air inlet port to the canister pump module; 2) the
canister filter; and 3) the fuel tank vent hose.

Inspection Area* *: Check for disconnection and/or crack

1

Fuel Tank Vent Hose Inspection Area®

Vent Hose

( '|
Alr Inlet Port Y

®

AYTORTTERY

Fig. 244: Identifving Canister Assemblv Inspection Area
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NEXT: Go to step 36

30. REPLACE PURGE VSV

a.
b.
6.
d.

Disconnect the connector and the hoses from the purge VSV.
Remove the purge VSV.

Install a new purge VSV.

Reconnect the connector and hoses.

NEXT: Go to step 36
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32.

33.

34.

33

AVT1E2&EDT

Fig. 245: Identifving Purge VSV
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

. REPAIR OR REPLACE HARNESS OR CONNECTOR

NEXT: Go to step 36
REPLACE PURGE LINE HOSE (INTAKE MANIFOLD - PURGE VSYV)
NEXT: Go to step 36

INSPECT INTAKE MANIFOLD (EVAP PURGE PORT)

a. Check that the EVAP purge port of the intake manifold is not clogged. If necessary, replace the
intake manifold.

NEXT: Go to step 36

REPLACE ECM
a. Replace the ECM (See REMOVAL ).

NEXT: Go to step 36

REPAIR OR REPLACE PARTS AND COMPONENTS INDICATED BY OUTIPUT DICS

a. Repair the malfunctioning areas indicated by the DTCs that had been confirmed when the vehicle
was brought in.

NEXT: Go to step 36

. PERFORM EVAPORATIVE SYSTEM CHECK (AUTOMATIC MODE)

NOTE: « The Evaporative System Check (Automatic Mode) consists of five
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steps performed automatically by a Techstream. It takes a maximum
of approximately 18 minutes.
o Do not perform the Evaporative System Check when the fuel tank is

more than 90% full because the cut-off valve may be closed. If the
cut-off valve is closed, the fuel tank leak check is not possible.

« Do not run the engine during this operation.

e When the temperature of the fuel is 35°C (95°F) or more, a large
amount of vapor forms and any check results become inaccurate.
When performing an Evaporative System Check, keep the
temperature below 35°C (95°F).

a. Clear DTCs (See DTC CHECK / CLEAR ).

b. Select the following menu items: Powertrain / Engine and ECT / Utility / Evaporative System
Check / Automatic Mode.

c. After the Evaporative System Check is completed, check for pending DTCs by selecting the
following menu items: Powertrain / Engine and ECT / Trouble Codes / Pending.

HINT:
If no pending DTCs are found, the repair has been successfully completed.
NEXT : END
CONFIRMATION DRIVING PATTERN
HINT:

After a repair, check Monitor Status by performing the Key-Off Monitor Confirmation and Purge Flow Monitor
Confirmation described below.

1. Key-off monitor confirmation
a. Preconditions

The monitor will not run unless:

The vehicle has been driven for 10 minutes or more (in a city area or on a freeway)
The fuel tank is less than 90% full

o The altitude is less than 8000 ft (2432 m)

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

The vehicle remains stationary (the vehicle speed 1s 0 km/h [0 mph])

b. Monitor Conditions
1. Allow the engine to idle for at least 5 minutes.
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2. Turn the ignition switch to OFF and wait for 5 hours (7 or 9.5 hours).
HINT:

Do not start the engine until checking Monitor Status. If the engine is started, the steps
described above must be repeated.

¢. Monitor Status
1. Connect a Techstream to the DLC3.

2. Turn the ignition switch to ON.

3. Turn the tester ON.

4. Select the following menu items: Powertrain / Engine and ECT / Monitor / Evaporative
System.

5. Check the Monitor Status displayed on the tester.

HINT:

If Incomplete is displayed, the monitor is not completed. Make sure that the preconditions
have been met, and perform the Monitor Conditions again.

2. Purge flow monitor confirmation (P0441)
HINT:
Perform this monitor confirmation after the Key-Off Monitor Confirmation shows Complete.
a. Preconditions
The monitor will not run unless:

o The vehicle has been driven for 10 minutes or more (in a city area or on a freeway)
e The ECT is between 4.4°C and 35°C (40°F and 95°F)
o The IAT is between 4.4°C and 35°C (40°F and 95°F)
b. Monitor Conditions
1. Release the pressure from the fuel tank by removing and reinstalling the fuel cap.
2. Warm the engine up until the ECT reaches more than 75°C (167°F).
3. Increase the engine speed to 3000 rpm once.
4. Allow the engine to idle and turn A/C ON for 1 minute.
c. Monitor Status
1. Turn the ignition switch to OFF (if ON or the engine is running).
2. Connect a Techstream to the DLC3.
3. Turn the ignition switch to ON.
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Turn the tester ON.
Select the following menu items: Powertrain / Engine and ECT / Monitor.

A

>

Check the Monitor Status displayed on the tester.
HINT:

If Incomplete is displayed, the monitor is not completed. Make sure that the preconditions
have been met, and perform the Monitor Conditions again.

MONITOR RESULT

Refer to CHECKING MONITOR STATUS .

ECM POWER SOURCE CIRCUIT

DESCRIPTION

When the ignition switch is turned to ON, the battery voltage is applied to the IGSW terminal of the ECM. The
output signal from the MREL terminal of the ECM causes a current to flow to the EFI relay coil, closing the

EFI relay contacts and supplying power to terminal +B of the ECM.

WIRING DIAGRAM
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Fig. 246: ECM Power Source Circuit - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

1. INSPECT INTEGRATION RELAY (POWER SOURCE)
a. Remove the integration relay from the engine room relay block.
b. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION
Tester Connection |Condition|Specified Condition
1C-1 - Body ground| Always 11t0 14V

c. Reinstall the integration relay.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR (INTEGRATION RELAY -
BATTERY)
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Front view of wire hamess connector:
(to Integration Relay)

Ei@iiﬂﬂﬁﬁﬁﬁﬂ

F‘u“%LJ
[][:]
00E

mﬁrnnuﬂ'j nC
[:D [ = /

Engine Room Relay Elock

AITOBANED

Fig. 247: Identifying Integration Relay Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

2. INSPECT INTEGRATION RELAY (AM2 FUSE AND EFI FUSE)
a. Remove the AM2 fuse and EFI fuse from the integration relay.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection|Condition|Specified Condition
AM?2 fuse Always Below 1 ohms
EFI fuse Always Below 1 ohms

¢. Reinstall the fuses.

NG: CHECK FOR SHORT IN ALL HARNESSES AND CONNECTORS CONNECTED TO
FUSE AND REPLACE FUSE
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Component without harmess connected:
(Fuse side of Integration Relay)

AM2 EFI
] ﬁj/ =1 :‘1//51
E H B H BB

AVBAO2EEIT

Fig. 248: Identifving Integration Relay Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

3. INSPECT INTEGRATION RELAY (EFI RELAY AND IG2 RELAY)
a. Remove the integration relay from the engine room relay block.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection Condition Specified Condition
1C-1 - 1B-4 When battery voltage absent 10 kohms or higher
' When battery voltage applied to terminal 1B-2 - 1B-3| Below 1 ohms
When battery voltage absent 10 kohms or higher
1C-1-1A-4 - .
When battery voltage applied to terminal 1A-2 - 1A-3| Below 1 ohms
1C-1-1B-1 Always Below 1 ohms

Component without harness connected:
(Connector side of Integration Relay)

i

ARAE02

Fig. 249: Identifving Integration Relav Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

c. Reinstall the integration relay.

NG: REPLACE INTEGRATION RELAY (See REMOVAL )
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OK: Go to next step

4, CHECK HARNESS AND CONNECTOR (INTEGRATION RELAY - ECM)
a. Remove the integration relay from the engine room relay block.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection [Condition|Specified Condition
A2-M4 (MREL) - 1A-2| Always Below 1 ohms
A21-2 (+B) - 1A-4 Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
A21-44 (MREL) - Body ground| Always | 10 kohms or higher
A21-2 (+B) - Body ground Always | 10 kohms or higher

d. Reinstall the integration relay.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Integration Relay):
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Engine Room Relay Block
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Front view of wire harmess connector:
{to ECM):
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Fig. 250: Identifving Integration Relav And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

5. CHECK HARNESS AND CONNECTOR (ECM - BODY GROUND)
a. Disconnect the ECM connector.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C19-104 (E1) - Body ground| Always Below 1 ohms
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C.

Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

Front view of wire harness connecior:
(to ECM)

;]LL.ililll.ll uul'rH'—:iT&ET:: & “

A1GBMETEDS

Fig. 251: Identifving ECM Connector

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

OK: Go to next step

6. INSPECT ECM (IGSW TERMINAL VOLTAGE)

a.
b.
c.

Disconnect the ECM connectors.
Turn the ignition switch to ON.

Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION

Tester Connection

Condition

Specified Condition

A21-28 (IGSW) - C19-104 (E1)|Ignition switch ON

11 to 14V

Reconnect the ECM connectors.

Result
RESULT REFERENCE
Result Proceed to
Outside standard range A
Within standard range B
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B : REPLACE ECM (See REMOVAL )

Front view of wire harness connector:
(to ECM)

-

Front view of wire harness connector:
(to ECM)

LIGSW (+)

ALOTOMESE

Fig. 252: Identifving ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, US.A., INC.

A: Go to next step

7. INSPECT FUSE (IGN FUSE)
a. Remove the IGN fuse from the main body ECU.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection|Condition|Specified Condition
IGN fuse Always Below 1 ohms

c. Reinstall the IGN fuse.

NG: CHECK FOR SHORT IN ALL HARNESSES AND CONNECTORS CONNECTED TO
FUSE AND REPLACE FUSE
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Main Body ECU
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Fig. 253: Identifving IGN Fuse
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

§. CHECK HARNESS AND CONNECTOR (ECM - INTEGRATION RELAY)
a. Remove the integration relay from the engine room relay block.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection [Condition|Specified Condition
A21-28 (IGSW) - 1B-4| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
A21-28 (IGSW) - Body ground| Always | 10 kohms or higher

d. Reinstall the integration relay.
e. Reconnect the ECM connector.

Result

RESULT REFERENCE
Result Proceed to
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Outside standard range
Within standard range

o |

B: Go to step 9

Front view of wire harness connector:
(o Integration Relay):

-zHEHED D
ujuu_'uuuU[mC/J

[ o=

Engine Room Relay Block

Front view of wire harness connector;
(to ECM):

NN

IGSW

AlTOBRGL02

Fig. 254: Identifyving Integration Relay And ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

A : REPAIR OR REPLACE HARNESS OR CONNECTOR

9. CHECK HARNESS AND CONNECTOR (INTEGRATION RELAY - IGNITION SWITCH)
a. Remove the integration relay from the engine room relay block.
b. Disconnect the ignition switch connector.
c. Measure the resistance according to the value(s) in the table below.
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Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection |Condition|Specified Condition
I1B-2 - F9-6 (IG2) | Always Below 1 ohms

1B-3 - Body ground| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection |ConditionSpecified Condition
F9-6 (IG2) - Body ground| Always | 10 kohms or higher

d. Reinstall the integration relay.
e. Reconnect the ignition switch connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to Integration Relay)

= A R

e 3 2

(LT
BFDDHEUE |

ppoooood joo
O ==

Engine Room Relay Block

Front view of wire harness connector;

(to Ignition Switch)

ATTDESTEDN

Fig. 255: Identifving Integration Relay And Ignition Switch Connector Terminals

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

OK: Go to next step

10. INSPECT IGNITION SWITCH
a. Remove the ignition switch.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection Switch Condition|Specified Condition
All terminals LOCK 10 kohms or higher
2 (ACC) -4 (AM1) ACC
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1 (IG1) -2 (ACC) - 4 (AM1) ON

5 (AM2) - 6 (IG2) Below 1 ohms
1 (IG1) - 3(ST1) - 4 (AM1) START
5 (AM2) - 6 (IG2) - 7 (ST2)

c. Reinstall the ignition switch.

NG: REPLACE IGNITION SWITCH (See REMOVAL )

Component without harness connected:
(Ignition Switch)

Y AIDTH0SE10

Fig. 256: Identifving Ignition Switch Connector Terminals

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

OK : REPAIR OR REPLACE HARNESS OR CONNECTOR (IGNITION SWITCH - BATTERY)
VC OUTPUT CIRCUIT
DESCRIPTION

The ECM constantly generates 5 V power from the battery voltage supplied to the +B (BATT) terminal to
operate the microprocessor. The ECM also provides this power to the sensors through the VC output circuit.
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ECM
BATT
From EFI Fuse L 5 V Constant Voltage Circuit
+B
From EF| Relay S

" Microprocessor
Throttle Position Sensor, Accelerator

Pedal Position Sensor, efc. (Sensors vc
t -4
which have IC)

Engine Coolant Temperature Sensor, % T t_“"RV*‘——"
Intake Air Temperalure Sensor, etc.

ANBUIESL

Fig. 257: VC Output Circuit Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

When the VC circuit is short-circuited, the microprocessor in the ECM and sensors that are supplied with power
through the VC circuit are inactivated because the power is not supplied from the VC circuit. Under this
condition, the system does not start up and the MIL does not illuminate even if the system malfunctions.

HINT:

Under normal conditions, the MIL 1s illuminated for several seconds when the ignition switch is first turned
ON. The MIL goes off when the engine is started.

WIRING DIAGRAM
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Fig. 258: VC Output Circuit - Wiring Diagram

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

INSPECTION PROCEDURE

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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1. CHECK MIL

a. Check that the Malfunction Indicator Lamp (MIL) lights up when turning the ignition switch to
ON.

OK:

MIL lights up
NG: Go to step 2
OK : SYSTEM OK

2. CHECK COMMUNICATION BETWEEN TECHSTREAM AND ECM
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.
c. Turn the tester ON.
d. Check the communication between the tester and ECM.

Result
RESULT REFERENCE
Result Proceed to
Communication is possible A
Communication is not possible B

A: Go to MIL CIRCUIT

B: Go to next step

3. CHECK MIL (THROTTLE POSITION SENSOR)
a. Disconnect the throttle body connector.

b. Turn the ignition switch to ON.
c. Check the MIL.

Result
RESULT REFERENCE
Result Proceed to
MIL illuminates A

MIL does not illuminate B

d. Reconnect the throttle body connector.
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A : REPLACE THROTTLE BODY (See REMOVAL )
B: Go to next step

4., CHECK MIL (ACCELERATOR PEDAL POSITION SENSOR)
a. Disconnect the accelerator pedal position sensor connector.
b. Turn the ignition switch to ON.
¢. Check the MIL.

Result
RESULT REFERENCE
Result Proceed to
MIL illuminates A

MIL does not illuminate B

d. Reconnect the accelerator pedal position sensor connector.
A : REPLACE ACCELERATOR PEDAL ROD ASSEMBLY (See REMOVAL )
B: Go to next step

5. CHECK MIL (CANISTER PUMP MODULE)
a. Disconnect the canister pump module connector.
b. Turn the ignition switch to ON.
c. Check the MIL

Result
RESULT REFERENCE
Result Proceed to
MIL illuminates A

MIL does not illuminate B

d. Reconnect the canister pump module connector.

A : REPLACE CANISTER (See REMOVAL )
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ATTHSR

Fig. 259: Locating Canister Pump Module Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

B: Go to next step

6. CHECK MIL (CAMSHAFT POSITION SENSOR FOR INTAKE CAMSHAFT)
a. Disconnect the camshaft position sensor (for intake camshaft) connector.
b. Turn the ignition switch to ON.
c. Check the MIL.

Result
RESULT REFERENCE
Result Proceed to
MIL illuminates A

MIL does not illuminate B

d. Reconnect the camshaft position sensor (for intake camshaft).
A : REPLACE CAMSHAFT POSITION SENSOR (FOR INTAKE CAMSHAFT)
B: Go to next step

7. CHECK MIL (CAMSHAFT POSITION SENSOR FOR EXHAUST CAMSHAFT)
a. Disconnect the camshaft position sensor (for exhaust camshaft) connector.
b. Turn the ignition switch to ON.
c. Check the MIL

Result
RESULT REFERENCE
| Result [Proceed tol
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d.

A : REPLACE CAMSHAFT POSITION SENSOR (FOR EXHAUST CAMSHAFT)

MIL illuminates A
MIL does not illuminate B

Reconnect the camshaft position sensor (for exhaust camshaft).

B: Go to next step

8. CHECK HARNESS AND CONNECTOR (VC CIRCUIY))

a.

-, OO0 O

1

h.

L

Disconnect the throttle body connector.

Disconnect the accelerator pedal position sensor connector.

Disconnect the canister pump module connector.

Disconnect the camshaft position sensor (for intake camshaft) connector.

Disconnect the camshaft position sensor (for exhaust camshaft) connector.

Disconnect the ECM connectors.
Measure the resistance.

Standard resistance (check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C19-67 (VCTA) - Body ground| Always | 10 kohms or higher
A21-57 (VCPA) - Body ground| Always | 10 kohms or higher
A21-58 (VCP2) - Body ground| Always | 10 kohms or higher
C19-69 (VCPP) - Body ground| Always | 10 kohms or higher
C19-70 (VCVI) - Body ground| Always | 10 kohms or higher
C19-117 (VC) - Body ground | Always | 10 kohms or higher

Reconnect the throttle body connector.

Reconnect the accelerator pedal position sensor connector.

Reconnect the canister pump module connector.

Reconnect the camshaft position sensor (for intake camshaft) connector.
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Front view of wire harness connector:
{to ECM)
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Front view of wire harness connector:
(to ECM)
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Fig. 260: Identifving ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

l. Reconnect the camshaft position sensor (for exhaust camshaft) connector.
m. Reconnect the ECM connectors.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

OK : REPLACE ECM (See REMOVAL )
FUEL PUMP CONTROL CIRCUIT
DESCRIPTION
When the engine is cranked, the starter relay drive signal from the ignition switch is input into the STA terminal
of the ECM. and the NE signal generated by the crankshaft position sensor is also input mto the NE+ terminal.
Thus, the ECM interprets that the engine is being cranked, and turns transistor Trl in the ECM internal circuit

ON. The current flows to the C/OPN (Circuit Opening) relay by turning Trl ON. Then, the fuel pump operates.

While the NE signal is input into the ECM, and the engine is running, the ECM turns Trl on continuously.
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Fig. 261: Fuel Pump Control Circuit Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

WIRING DIAGRAM

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 544/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

5|Amzdpc |G2|s
L |

F9
Ignition Switch
1
1B
L foe B -
1C —— OO s\\o— 1B e
3 AM2 2
(18)- wr——{B)—
L]
1.2 4
OO 0\0— (1A }—
1A T 1A (A2 T MREL
J__ EFI
Integration Relay
é MAIN
8 14
4A o o (4B )}
4
TR O O 4F
IGN 1
CIOPN
2
aE (VY) B
Main Body ECU t _i
To Other ECU )
4 5
- Sre———
‘-‘I: Battery EoM
L
= L? -
Fuel Pump

ATTOERZED

Fig. 262: Fuel Pump Control Circuit - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

1. PERFORM ACTIVE TEST USING TECHSTREAM (FUEL PUMP/SPD)
Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the Fuel
Pump/Speed.

pen o P

e. Check whether the fuel pump operating sound occurs when performing the Active Test on the
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tester.
Result
RESULT REFERENCE
Result Proceed to
Fuel pump operating sound does not occur A
Fuel pump operating sound occurs B

B: Go to step 8
A: Go to next step

2. INSPECT MAIN BODY ECU (C/OPN RELAY INPUT VOLTAGE)

a. Measure the voltage between the terminal of the main body ECU and the body ground when the
ignition switch is turned to ON and OFF.

Standard voltage

VOLTAGE SPECIFICATION
Tester Connection Switch Condition |Specified Condition

4B-11 (Main body ECU) - Body ground
4F-4 (Main body ECU) - Body ground
4B-11 (Main body ECU) - Body ground
4F-4 (Main body ECU) - Body ground

Ignition switch OFF Below 1 V

Ignition switch ON 11to 14V

Result

RESULT REFERENCE

Result Proceed to
Outside standard range A
Within standard range B

B: Go to step 4
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Rear view of wire harness connector:
(to Main Body ECU)

Y ATB124E22

Fig. 263: Identifving Main Body ECU Connector Terminals
Courtesy of TOYOTA MOTOR SALES, US.A., INC.

A: Go to next step

3. CHECK HARNESS AND CONNECTOR (MAIN BODY ECU - INTEGRATION RELAY)
a. Remove the integration relay from the engine room relay block.
b. Disconnect the main body ECU connectors.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
1B-4 (Integration relay) - 4F-4 (Main body ECU) | Always Below 1 ohms
1A-4 (Integration relay) - 4B-11 (Main body ECU)| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
4F-4 (Main body ECU) - Body ground | Always | 10 kohms or higher
4B-11 (Main body ECU) - Body ground| Always [ 10 kohms or higher
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d. Reinstall the integration relay.

e. Reconnect the main body ECU connectors.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

Front view of wire harness connector:
(to Integration Relay)

o § ] [ = = = | O -
4 I%l’ 1

r

L0 001
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STTEE
nopopoog joos
Ol ==

Engine Room Relay Block

Rear view of wire harness connector:
(to Main Body ECU)

ANREITEN2

Fig. 264: Identifving Main Body ECU And Integration Relav Connector Terminals
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Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to ECM POWER SOURCE CIRCUIT

4, INSPECT MAIN BODY ECU (C/OPN RELAY)
a. Remove the main body ECU.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection Condition Specified Condition
When battery voltage absent 10 kohms or higher
4A-8 -4B-11 | When battery voltage apph&:jd to terminals 4D-1 and 4E- Below 1 ohms

c. Reinstall the main body ECU.

NG: REPLACE MAIN BODY ECU (See REMOVAL )

Component without harness connected.
(Main Body ECU)

X ANE124E23

Fig. 265: Identifving Main Body ECU Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step
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5. CHECK HARNESS AND CONNECTOR (MAIN BODY ECU - ECM)

a. Disconnect the ECM connector.

b. Disconnect the main body ECU connector.

c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection

Condition

Specified Condition

4E-5 (Main body ECU) - A21-7 (EC)

Always

Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection

Condition

Specified Condition

4E-5 (Main body ECU) or A21-7 (FC) - Body ground| Always

10 kohms or higher

d. Reconnect the main body ECU connector.

e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to ECM)

Rear view of wire harness connector:
(to Main Body ECU)

AlTISETEN

Fig. 266: Identifving Main Bodv ECU And ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

6. CHECK HARNESS AND CONNECTOR (MAIN BODY ECU - FUEL PUMP - BODY GROUND)

a. Check the harness and the connectors between the main body ECU (C/OPN relay) and the fuel
pump.
1. Disconnect the main body ECU connector.
2. Disconnect the fuel pump connector.

3. Measure the resistance according to the value(s) in the table below.
Standard resistance (Check for open)

RESISTANCE SPECIFICATION
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Tester Connections Condition|Specified Conditions
4A-8 (Main body ECU) - L7-4 (Fuel pump)| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connections Condition Sl)eclli'.ie(l
Conditions

4A-8 (Main body ECU;;;I;;’-4 (Fuel pump) - Body Alwags | voikofns o bighes

4. Reconnect the main body ECU connector.
5. Reconnect the fuel pump connector.

b. Check the harness and the connectors between the fuel pump and the body ground.
1. Disconnect the fuel pump connector.

2. Measure the resistance according to the value(s) in the table below.

L.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connections Condition|Specified Conditions
L7-5 (Fuel pump) - Body ground| Always Below 1 ohms

¢. Reconnect the fuel pump connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 552/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

Rear view of wire harness connector:
{to Main Body ECU)

Front view of wire harness connector:
(to Fuel Pump)

Front View
ANSSIEDT

Fig. 267: Identifving Fuel Pump Connector Terminals

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

OK: Go to next step

7. INSPECT FUEL PUMP
a. Remove the fuel pump.
b. Inspect fuel pump resistance.
1. Measure the resistance according to the value(s) in the table below.

RESISTANCE SPECIFICATION
Tester Connection| Condition [Specified Condition
4(+)-5(-) 20°C (68°F)| 0.2 to 3.0 ohms
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¢. Inspect fuel pump operation.
1. Apply the battery voltage to both the terminals. Check that the pump operates.

NOTE: « These tests must be done quickly (within 10 seconds) to
prevent the coil from burning out.

o Keep the fuel pump as far away from the battery as
possible.

« Always turn the voltage on and off on the battery side, not
the fuel pump side.

Component without harness connected:
(Fuel Pump)

ANSR5RED

Fid. 268: Identifying Fuel Pump Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK:
The fuel pump operates normally.
d. Reinstall the fuel pump.
NG: REPLACE FUEL PUMP (See REMOVAL )
OK : REPLACE ECM (See REMOVAL )

8. READ VALUE USING TECHSTREAM (STARTER SIG)
Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List / All Data / Starter
Signal.

ooy O p
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e. Check the result when the ignition switch is turned to ON and START.

Result

IGNITION SWITCH POSITION AND STARTER SIGNAL REFERENCE
Ignition Switch Position|Starter Signal
ON OFF
START ON

NG: REPAIR OR REPLACE STARTING SYSTEM (See MONITOR STRATEGY )

OK: Go to next step

9. READ VALUE USING TECHSTREAM (ENGINE SPD)
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch to ON.

Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Data List / All Data / Engine
Speed.

a o

e. Read the values displayed on the tester while cranking.
OK:
Values are displayed continuously.

NG: REPAIR OR REPLACE CRANKSHAFT POSITION SENSOR CIRCUIT (See INSPECTION
PROCEDURE )

OK : REPLACE ECM (See REMOVAL )
FUEL INJECTOR CIRCUIT
DESCRIPTION

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

WIRING DIAGRAM
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2008 Scion xD

O

k-

Fig. 269: Fuel Injector Circuit - Wiring Diagram
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Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

1. INSPECT FUEL INJECTOR (POWER SOURCE)
Disconnect the fuel injector connectors.
Turn the ignition switch to ON.

Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION

Tester Connection

Switch Condition

Specified Condition

C4-1 - Body ground

Ignition switch ON|

I1to 14V

C5-1 - Body ground

Ignition switch ON|

I1to 14V

C6-1 - Body ground

Ignition switch ON

[1to 14V

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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C7-1 - Body groundllgnition switch ONl 11to 14V

d. Reconnect the fuel injector connectors.

NG: Go to step 6

Front view of wire harmess connector:
(to Fuel Injector)

ASSTOEIEDY

Fig. 270: Identifying Fuel Injector Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

2. INSPECT FUEL INJECTOR (INJECTOR RESISTANCE)
a. Disconnect the fuel injector connectors.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection| Condition [Specified Condition
1-2 20°C (68°F)| 11.6 to 12.4 ohms

c. Reconnect the fuel injector connectors.

NG: REPLACE FUEL INJECTOR (See REMOVAL )

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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Component without harness connected:
(Fuel Injector)

No. 1, No. 2, No. 3 and No. 4

Y AT41550E08

Fig. 271: Identifving Fuel Injector Connector Terminals

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
OK: Go to next step

3. CHECK HARNESS AND CONNECTOR (FUEL INJECTOR - ECM)
a. Disconnect the ECM connector.
b. Disconnect the fuel injector connectors.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection |Condition|Specified Condition
C4-2 - C19-108 (#10)| Always Below 1 ohms
C5-2-C19-107 (#20)| Always Below 1 ohms
C6-2 - C19-106 (#30)| Always Below 1 ohms
C7-2 - C19-105 (#40)| Always Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C4-2 or C19-108 (#10) - Body ground| Always | 10 kohms or higher
C3-2 or C19-107 (#20) - Body ground| Always | 10 kohms or higher
C6-2 or C19-106 (#30) - Body ground| Always | 10 kohms or higher
C7-2 or C19-105 (#40) - Body ground| Always | 10 kohms or higher

d. Reconnect the fuel injector connectors.

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

Front view of wire harness connector:
(to Fuel Injector)

Front view of wire harness connector:
(to ECM)

#40 #30 #20 #10

ATGEOLBEDD

ig. 272: Identifving Fuel Injector And ECM Connector Terminals

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

OK: Go to next step

4. CHECK HARNESS AND CONNECTOR (ECM - BODY GROUND)
a. Disconnect the ECM connector.

b. Measure the resistance according to the value(s) in the table below.
Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C19-45 (EO1) - Body ground| Always Below 1 ohms
C19-44 (E02) - Body ground| Always Below 1 ohms

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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¢. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

Front view of wire harness connector;
(to ECM)

=

EELT T
azaz nunnni| B

\
LLLL Vil =

HHHIA T
71

EOZ EO1

ASHA0Z0E04

Fig. 273: Identifving ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

5. INSPECT FUEL INJECTOR (INJECTION AND VOLUME)
a. Check the fuel injector injection and volume (See INSPECTION ).

NG: REPLACE FUEL INJECTOR (See REMOVAL )

OK : PROCEED TO NEXT CIRCUIT INSPECTION SHOWN IN PROBLEM SYMPTOMS

TABLE (See PROBLEM SYMPTOMS TABLE )

6. CHECK HARNESS AND CONNECTOR (FUEL INJECTOR - INTEGRATION RELAY)

a. Disconnect the fuel injector connectors.
b. Remove the integration relay from the engine room relay block.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C4-1 - 1B-4 (Integration relay)| Always Below 1 ohms
C5-1 - 1B-4 (Integration relay)| Always Below 1 ohms
C6-1 - 1B-4 (Integration relay)| Always Below 1 ohms
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C7-1 - 1B-4 (Integration relay)l Always | Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Condition|Specified Condition
C4-1 or 1B-4 (Integration relay) - Body ground| Always | 10 kohms or higher
C5-1 or 1B-4 (Integration relay) - Body ground| Always | 10 kohms or higher
C6-1 o 1B-4 (Integration relay) - Body ground| Always | 10 kohms or higher
C7-1 or 1B-4 (Integration relay) - Body ground| Always | 10 kohms or higher

d. Reconnect the fuel injector connectors.
e. Reinstall the integration relay.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harmess connector:
(to Integration Relay)

Front view of wire hamess connector:
(to Fuel Injector)

D
DS

ALIDBSIEGY

Fig. 274: Identifving Fuel Injector Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPAIR OR REPLACE ECM POWER SOURCE CIRCUIT (See ECM POWER SOURCE
CIRCUIT )

CRANKING HOLDING FUNCTION CIRCUIT

DESCRIPTION

The cranking holding control system keeps energizing the starter relay from when the ECM detects the starter
signal (STSW signal) from the ignition switch until the ECM performs a judgement of "Engine started".
Furthermore, the ECM outputs an accessory cut signal (ACCR signal) to the ACC cut relay during cranking to
prevent flickering of the combination meter, clock, audio system, and so on. When the ECM detects the STSW
signal, the ECM outputs the starter relay drive signal (STAR signal) to the starter relay through the clutch start
switch or the park/neutral position switch, and then, the engine is cranked. When the ECM receives a stable
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engine speed signal (NE signal), more specifically, when the NE signal reaches a predetermined value, the
ECM stops outputting the STAR signal.

Also, the ECM monitors the starter relay operating conditions based on the STA terminal voltage status.

Continues cranking until the
engine is judged to be firing

ON ==ass gy
Starter Input Signal
(STSW)
OFF =
When no cranking hold control
O e .. o SN is effected
Starter Output Signal 5%
(STAR) !
o g ——

Prevents meters, clock, etc. from
ACC (Accessory) Cut No ACCF ——e flickering

Input Signal (ACCR) -
(for start control)

/ Threshold indicating that engine

/ has started
. . _/*‘Wf \ When the NE signal reaches a
Engine Speed Signal —_— | predetermined value, the ECM

(NE) — |
Ignition Switch ST Position

determines that the engine has
started successfully

Elapsed Time

AVSRMIECT

Fig. 275: Starter Relay Circuit Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

WIRING DIAGRAM

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 563/660




29.07.2021

SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD

2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

gine Room

lep)

I 2
ST
1
L Engi
Relay Block

)
13
To No. 2 ACC Relay G27JACER
5|AM2 o5 ST2|7 14 STSW :j
= ri
Ignition Switch Diode
52
10, OSTAR a
C19
2 4 ‘
gAMQ plofo] -, Junction Connector
1 N
S

e |

STA

..—@7; i

Battery @ } >

if—1t-4}

Starter l

Fig. 276: Starter Relay - Wiring Diagram

48
. {A21) i

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

INSPECTION PROCEDURE

|
ECM

. A17 Clutch Start Switch for MIT
*2. C28 Park/Neutral Position Switch for AT

ATTOETHEDY

1. READ VALUE USING TECHSTREAM (STARTER SIGNAL)

Turn the tester ON.

pen o P

Data / Starter Signal.

e. Check the result when the ignition switch is turned to ON and START positions.

OK

Connect a Techstream to the DLC3.
Turn the ignition switch to ON.

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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IGNITION SWITCH CONDITION AND STARTER SIGNAL REFERENCE
Ignition Switch Condition|Starter Signal

ON OFF
START ON
Result
RESULT REFERENCE
Result Proceed to
Outside standard range A
Within standard range B

B: Go to step 2

A : PROCEED TO NEXT CIRCUIT INSPECTION SHOWN IN PROBLEM SYMPTOMS
TABLE (See PROBLEM SYMPTOMS TABLE )

2. INSPECT ECM (STSW TERMINAL VOLTAGE)
a. Disconnect the ECM connector.
b. Perform the cranking operation.
¢. Measure the voltage according to the value(s) in the table below.

Standard voltage

VOLTAGE SPECIFICATION

Tester Connection Switch Condition|Specified Condition
. ] ON Below 1 V
A21-14 (STSW) - Body ground START S0 I3V

d. Reconnect the ECM connector.

HINT:

DTCs related to the communication with other computers may be set due to this inspection. Clear

those DTCs after the inspection.

NG: Go to step 7

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/
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3.

Front view of wire harness conneclor:
(to ECM)

AYB4014E2

Fig. 277: Identifving ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

INSPECT ECM (STAR TERMINAL OUTPUT VOLTAGE)

a.

oo g

& O

=]

Connect a Techstream to the DLC3.
Turn the ignition switch to ON.
Turn the tester ON.

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the All

Cylinders Fuel Cut.

Move the shift lever to the P or N position (for automatic transaxle models).

Fully depress the clutch pedal (for manual transaxle models).

Measure the voltage according to the value(s) in the table below.

Standard voltage (for automatic transaxle models)

VOLTAGE SPECIFICATION

Tester Connection

Switch Condition

Specified Condition

: ) Ignition switch ON (P or N position) Below 1 V
10 (Junction Connector) - Body ground i Srmm——— TSR
Standard voltage (for manual transaxle models)
VOLTAGE SPECIFICATION
Tester Connection Switch Condition Spec1.ﬁ.ed
Condition
Ignition switch OdN (Acce(l;}era‘ror pedal Fully Below 1 V
A17-2 - Body SPERRSE
566/660
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ground | Cranking operation 9to 13V

Rear view of wire hamess conneclor
(to Junclion Connector)

B i
(NEEQETE

(B /T 0 0}
- WL 02
=000
nooooood ool

L]

][.'__JZ

b W

Engine Room Relay Block

ANTIS23E0N

Fig. 278: Identifving Junction Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

o The junction connector is in the engine room relay block and junction block as the
illustration above.

o During this inspection, all connectors and relays should be connected.

NG: Go to step 8

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 567/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

Rear view of wire harness connector:
(to Clutch Start Switch)

ATTIEMEN

Fig. 279: Identifving Clutch Start Switch Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

4, INSPECT CLUTCH START SWITCH OR PARK/NEUTRAL POSITION SWITCH
a. Inspect the Park/Neutral Position (PNP) switch connector (for automatic transaxle models).
1. Disconnect the park/neutral position switch connector.
2. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection ([Shift Selector Lever Position|Specified Condition
2-6,4-5 P
1-2 R
2_§:§_5 § Below 1 ohms
2-3 2
2-8 I
Except above terminals All Positions 10 kohms or higher

-

3. Reconnect the park/neutral position switch connector.
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Component without harness connected:
(PNP Switch)

N LG DL(-) PL()

AOTH0AED

Fig. 280: Identifying Park/Neutral Position Switch Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Inspect the clutch start switch (for manual transaxle models).
1. Disconnect the clutch start switch connector.
2. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection|Switch Condition|Specified Condition
1-2 ON (Pushed) Below 1 ohms
1-2 OFF (Not pushed)| 10 kohms or higher

3. Reconnect the clutch start switch connector.

Result
RESULT REFERENCE
Result Proceed to
Outside standard range A
Within standard range (for automatic transaxle models) B
Within standard range (for manual transaxle models) (2
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Component Side:

Clutch Start Switch Assembly

i e B

8.0 #/- 0.35 mm
(0.315 +/-0.014in) —»

- ——
Pushed |Not Pushed

A129223E0

Fig. 281: Identifving Clutch Start Switch Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

B: Go to step 5
C: Gotostep 6
A : REPLACE CLUTCH START SWITCH OR PARK/NEUTRAL POSITION SWITCH

5. CHECK HARNESS AND CONNECTOR (PNP SWITCH - ECM)
a. Disconnect the Park/Neutral Position (PNP) switch connector.
b. Disconnect the ECM connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection |ConditionSpecified Condition
(C28-4 - C19-52 (STAR)| Always Below 1 ohms

d. Reconnect the PNP switch connector.
e. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:
(to ECM)
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STAR

Front view of wire harness connector:
(to PNP Switch)

ATTISISED

Fig. 282: Identifving Park/Neutral Position Switch Connector And ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

6. CHECK HARNESS AND CONNECTOR (CLUTCH START SWITCH OR PNP SWITCH - ECM
ST RELAY)
a. Check the harness and connector (for automatic transaxle models).

1. Remove the ST relay from the engine room relay block.
Disconnect the Park/Neutral Position (PNP) switch connector.

2.
3. Disconnect the ECM connector.
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Front view of wire hamess connector:
(to PNP Switch)

ATTISIREN

Fie. 283: Identifving Park/Neutral Position Switch Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

4. Measure the resistance according to the value(s) in the table below.
Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection |Condition|{Specified Condition
(C28-5-A21-48 (STA) Always Below 1 ohms
C28-5 - 2 (ST relay) Always Below 1 ohms
1 (ST relay) - Body ground| Always Below 1 ohms

h

Reinstall the ST relay.
Reconnect the park/neutral position switch connector.

o

Reconnect the ECM connector.
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Front view of wire harness connector:
(to ECM)

.

Front view of relay block connector:
(to ST Relay)

)
B

F S

ﬂunﬂnnﬂ]mU
L_-j [l

Engine Room Relay Block

ST Relay

AVT2520E00

Fig. 284: Identifving ST Relay Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Check the harness and connector (for manual transaxle models).

1.

w1

=

Remove the ST relay from the engine room relay block.
Disconnect the clutch start switch connector.

Disconnect the ECM connector.

Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection |Condition|Specified Condition
Al17-1-A21-48 (STA) | Always Below 1 ohms
A17-1 - 2 (ST relay) Always Below 1 ohms
1 (ST relay) - Body ground| Always Below 1 ohms
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Front view of wire harness conneclor:
(to Clutch Start Switch)

ANTEITEN

Fig. 285: Identifying Clutch Start Switch Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

5. Reinstall the ST relay.
6. Reconnect the clutch start switch connector.
7. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
OK : REPAIR OR REPLACE STARTER CIRCUIT (STARTER - ST RELAY)

7. INSPECT IGNITION SWITCH
a. Remove the ignition switch.
b. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection Switch Condition|Specified Condition
All terminals LOCK 10 kohms or higher
2 (ACC) -4 (AM1) ACC
1 (IG1) -2 (ACC) -4 (AMI) ON
5(AM2)-6(1G2) Below 1 ohms
1 (IG1)-3(STI1) -4 (AM1)
5 (AM2) -6 (IG2)- 7 (ST2) START

c. Reinstall the ignition switch.

NG: REPLACE IGNITION SWITCH (See REMOVAL )
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Component without harness connected:
(Ignition Switch)

AM1 7 1IG1
] 3|2 1
St
ST2 T f T AM2
G2
Y AIDTHEE10

Fig. 286: Identifving Ignition Switch Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPAIR OR REPLACE HARNESS OR CONNECTOR (IGNITION SWITCH - ECM)

8. INSPECT CLUTCH START SWITCH OR PARK/NEUTRAL POSITION SWITCH
a. Inspect the Park/Neutral Position (PNP) switch connector (for automatic transaxle models).
1. Disconnect the park/neutral position switch connector.
2. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection [Shift Selector Lever Position|Specified Condition
2-6.4-5 P
1-2 R
2_3'_?_5 3 Below 1 ohms
2-3 2
2-8 1,
Except above terminals All Positions 10 kohms or higher
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Component without harness connected:
(PNP Switch)

N LG DL(-) PL()

AOTH0AED

Fig. 287: Identifying Park/Neutral Position Switch Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

3. Reconnect the park/neutral position switch connector.
b. Inspect the clutch start switch (for manual transaxle models).
1. Disconnect the clutch start switch connector.
2. Measure the resistance according to the value(s) i the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection/Switch Condition|Specified Condition
1- ON (Pushed) Below 1 ohms
1- OFF (Not pushed)| 10 kohms or higher

a2

3. Reconnect the clutch start switch connector.

NG: REPLACE CLUTICH START SWITCH OR PARK/NEUTRAL POSITION SWITCH
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Component Side:

Clutch Start Switch Assembly

8.0 +/- 0.35 mm
(0.315 +/-0.014 in) -l

I T WE——
Pushed |Not Pushed

ATZEZ22E10

Fig. 288: Identifving Clutch Start Switch Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to next step

9. CHECK HARNESS AND CONNECTOR (CLUTCH START SWITCH OR PNP SWITCH
IGNITION SWITCH AND ECM)

a. Check the harness and connector (for automatic transaxle models).
Disconnect the ignition switch connector.
Disconnect the Park/Neutral Position (PNP) switch connector

L R O R

Disconnect the ECM connector.

+

Measure the resistance according to the value(s) in the table below.
Standard resistance (Check for open)

RESISTANCE SPECIFICATION
Tester Connection |Condition|Specified Condition
F9-7 (ST2) - C28-4 | Always
C19-52 (STAR) - C28-4| Always

Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition

F9-7 (ST2) or C28-4 - Body ground | Always
C19-52 (STAR) or C28-4 - Body ground| Always

10 kohms or higher

HINT:
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N Lh

7.

The wire between the park/neutral position switch and the ignition switch has a diode (refer

to the WIRING DIAGRAM). The current flowing to the park/ neutral position switch is

rectified by the diode.

Reconnect the ignition switch connector.
Reconnect the clutch start switch connector.

Reconnect the ECM conn

ector.

b. Check the harness and connector (for manual transaxle models).

N N

Disconnect the ignition switch connector.

Disconnect the clutch start switch connector.

Disconnect the ECM connector.
Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection

Condition|Specified Condition

F9-7 (ST2) - A17-2

Always

C19-52 (STAR) - Al17-2

Always

Below 1 ohms

Standard resistance (Check for short)

RESISTANCE SPECIF

ICATION

Tester Connection

Condition

Specified Condition

F9-7 (ST2) or A17-2-Body ground

Always

C19-52 (STAR) or A17-2 - Body ground| Always

10 kohms or higher
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Front view of wire hamess connector:
(to Ignition Switch)

§T12

Front view of wire hamess connector:
{to Clutch Start Switch)

=

Front view of wire harness connector:
(to PNP Swilch)

Front view of wire harness connector:
(to ECM)

as

A T N R R

|
STAR

A0 SET]

Fig. 289: Identifying Clutch Start Switch, PNP Switch And Ignition Switch Connector
Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:
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The wire between the clutch start switch and the ignition switch has a diode (refer to the
WIRING DIAGRAM). The current flowing to the clutch start switch is rectified by the

diode.
5. Reconnect the ignition switch connector.
6. Reconnect the clutch start switch connector.
7. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
OK: Go to next step

10. CHECK HARNESS AND CONNECTOR (CLUTCH START SWITCH OR PNP SWITCH - ECM
ST RELAY)

a. Check the harness and connector (for automatic transaxle models).
1. Remove the ST relay from the engine room relay block.
2. Disconnect the Park/Neutral Position (PNP) switch connector.
3. Disconnect the ECM connector.

Front view of wire harness connector.;
(to PNP Switch)

ATTZSIBEN

Fig. 290: Identifving Park/Neutral Position Switch Connector Terminals

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

4. Measure the resistance according to the value(s) in the table below.
Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
C28-5 or A21-48 (STA) - Body ground| Always | 10 kohms or higher
C28-5 or 2 (ST relay) - Body ground | Always | 10 kohms or higher

5. Reinstall the ST relay.
6. Reconnect the park/neutral position switch connector.
7. Reconnect the ECM connector.
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Front view of wire harness connector:
(to ECM)

=
@ 1]

F‘*T&

Front view of relay block connector:
(to ST Relay)

B Eﬁu*

ﬂuuunnﬂ]mu

Ol =

Engine Room Relay Block

ST Relay

AVT2520E00

Fig. 291: Identifving ST Relay Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Check the harness and connector (for manual transaxle models).
1. Remove the ST relay from the engine room relay block.
Disconnect the clutch start switch connector.

W

Disconnect the ECM connector.

=

Measure the resistance according to the value(s) in the table below.
Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
Al7-1 or A21-48 (STA) - Body ground| Always | 10 kohms or higher
A17-1 or 2 (ST relay) - Body ground | Always | 10 kohms or higher
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Front view of wire harness connector;
(to Clutch Start Switch)

ANTEITEN

Fig. 292: Identifying Clutch Start Switch Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

5. Reinstall the ST relay.
6. Reconnect the clutch start switch connector.
7. Reconnect the ECM connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

OK : REPLACE ECM (See REMOVAL )
MIL CIRCUIT
DESCRIPTION
The MIL (Malfunction Indicator Lamp) is used to indicate vehicle malfunction detections by the ECM. When
the ignition switch is turned to ON, power is supplied to the MIL circuit, and the ECM provides the circuit
ground which illuminates the MIL.
The MIL operation can be checked visually: When the ignition switch is first turned to ON, the MIL should be
illuminated and should then turn off. If the MIL remains illuminated or is not illuminated, conduct the following

troubleshooting procedure using a Techstream.

WIRING DIAGRAM
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CI) (Engine Room Relay Block)
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| Combination Meter
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:_ Battery ECM
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Fig. 293: MIL Circuit - Wiring Diagram
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

CHECK THAT MIL IS ILLUMINATED

L.
a. Perform troubleshooting in accordance with the table below.

Result
RESULT REFERENCE
MIL Condition Proceed to
MIL remains ON A
MIL does not illuminate B

B: Gotostep 5

A: Go to next step

2

CHECK WHETHER MIL TURNS OFF
a. Connect a Techstream to the DLC3.

b. Turn the ignition switch to ON.

583/660
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c. Turn the tester ON.
d. Select the following menu items: Powertrain / Engine and ECT / Trouble Codes.
e. Check if any DTCs have been detected. Note down any DTCs.

Result

RESULT REFERENCE
Result Proceed to
No DTC detected A
Any DTCs detected B

HINT:
Check for detected DTCs output from other ECUs which relates to the MIL.

B : REPAIR CIRCUITS INDICATED BY OUTPUT DTCS (See DIAGNOSTIC TROUBLE CODE
CHART )

A: Go to next step

3. CHECK HARNESS AND CONNECTOR (CHECK FOR SHORT IN WIRE HARNESS)
a. Disconnect the ECM connector.
b. Turn the ignition switch to ON.
¢. Check that the MIL is not illuminated.

OK:
MIL is not illuminated.
d. Reconnect the ECM connector.

NG: Go to step 4
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Front view of wire harness connector;
(to ECM)

-

——— —

AVZ2539E08

Fig. 294: Identifving ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK : REPLACE ECM (See REMOVAL )

4, CHECK HARNESS AND CONNECTOR (COMBINATION METER - ECM)
a. Disconnect the ECM connector.
b. Disconnect the combination meter connector.
c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Condition|Specified Condition
A21-24 (W) or F1-9 (EFI) - Body ground| Always | 10 kohms or higher

d. Reconnect the ECM connector.
e. Reconnect the combination meter connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:

(to Combination Meter)

=
=

Front view of wire hamess connector:
(to ECM)

ATTETOER

Fig. 295: Identifving Combination Meter And ECM Connector Terminals

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

OK : REPLACE COMBINATION METER ASSEMBLY (See REMOVAL )

5. CHECK THAT MIL IS ILLUMINATED
a. Check if the MIL is illuminated when the ignition switch is turned to ON.

OK:
MIL should be illuminated.
NG: Go to step 6

OK : CHECK FOR INTERMITTENT PROBLEMS (See CHECK FOR INTERMITTENT
PROBLEMS )

6. CHECK THAT ENGINE STARTS
a. Turn the ignition switch to ON.
b. Start the engine.
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Result

RESULT REFERENCE

Result Proceed to
Engine starts A
Engine does not start™ B

HINT:

*- A Techstream cannot communicate with the ECM.

B: Goto VC OUTPUT CIRCUIT

A: Go to next step

7. CHECK HARNESS AND CONNECTOR (COMBINATION METER - ECM)

a. Disconnect the ECM connector.

b. Disconnect the combination meter connector.

c. Measure the resistance according to the value(s) in the table below.

Standard resistance (Check for open)

RESISTANCE SPECIFICATION

Tester Connection

Condition

Specified Condition

A21-24 (W) - F1-9 (EFI)

Always

Below 1 ohms

d. Reconnect the ECM connector.

e. Reconnect the combination meter connector.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
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Front view of wire harness connector:

(to Combination Meter)

=
=

Front view of wire hamess connector:
(to ECM)

ATTETOER

Fig. 296: Identifving Combination Meter And ECM Connector Terminals

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

OK : REPLACE COMBINATION METER (See REMOVAL )

CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY

COMPONENTS
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NO. 2 CYLINDER HEAD COVER

Y AT ImED

Fig. 297: Identifvine Camshaft Timing Oil Control Valve Assembly Components (1 Of 2

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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CAMSHAFT TIMING
OIL CONTROL
VALVE ASSEMBLY

CAMSHAFTTIMING |
OIL CONTROL :
VALVE ASSEMBLY |

T AlSaT4EN2

Fig. 298: Identifying Camshaft Timing Oil Control Valve Assembly Components With Torque
Specifications (2 Of 2
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

ON-VEHICLE INSPECTION
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1. INSPECT CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY
a. Connect a Techstream to the DLC3.

Turn the ignition switch to ON.

Turn the tester ON.

Turn the air conditioning switch ON.

a g o

Select the following menu items: Powertrain / Engine and ECT / Active Test / Control the VVT
Linear (Bank 1) or Control the VVT Exhaust Linear (Bank 1).

f. Check the engine speed when the OCV is operated by the Techstream.
OK

CAMSHAFT TIMING OIL CONTROL VALVE POSITION
Condition Specified Condition
OCV 1s OFF (-128%)| Normal engine speed

OCV 1s ON (0%) |Rough idle or engine stalled

If the result is not acceptable, cool the engine and perform the inspection again before working the
final judgement.

Check the engine speed when the OCV is operated using the Techstream with the engine coolant
temperature is 50°C or lass.

lij=]

HINT:

e When performing the active test, the air conditioning should be ON.
o Engine coolant temperature when engine is started should be 30°C or less.

OK

CAMSHAFT TIMING OIL CONTROL VALVE POSITION
Condition Specified Condition
OCV i1s OFF (-128%)| Normal engine speed

OCV 1s ON (0%) |Rough idle or engine stalled

REMOVAL

1. REMOVE NO. 2 CYLINDER HEAD COVER (See REMOVAL )
2. REMOVE CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY
a. Remove the bolt and the wire harness bracket.
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Fig. 299: Locating Wire Harness Bracket Bolt
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Disconnect the camshaft timing oil control valve assembly connector (for exhaust camshaft side).

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

¢. Remove the bolt and remove the camshaft timing oil control valve assembly (for exhaust camshaft
side).

d. Remove the O-ring from the camshaft timing oil control valve assembly (for exhaust camshaft
side).

T ASEF

Fig. 301: L.ocating Camshaft Timing Oil Control Valve O-Ring (For Exhaust Camshaft Side)
Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.
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e. Disconnect the camshaft timing oil control valve assembly connector (for intake camshaft side).

f. Remove the bolt and remove the camshaft timing oil control valve assembly (for intake camshaft
side).

Fig. 302: Locating Camshaft Timing Qil Control Valve Bolt (For Intake Camshaft Side)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

g. Remove the O-ring from the camshaft timing oil control valve assembly (for intake camshaft side).

T AlSa2

Fig. 303: Locating Camshaft Timing Qil Control Valve O-Ring (For Intake Camshaft Side)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION

1. INSPECT CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY
a. Measure the resistance according to the value (s) in the below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection| Condition [Specified Condition
1-2 20°C (68°F)| 6.9 to 7.9 ohms

If the result is not as specified, replace the oil control valve assembly.
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Ohmmeler

T A1SE2IGEDT

Fig. 304: Measuring Resistance Between Camshaft Timing Oil Control Valve Terminals

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

b. Check the operation.

1. Connect the positive (+) battery lead to terminal 1 and the negative (-) lead to terminal 2, and
check the movement of the valve.

OK

CAMSHAFT TIMING OIL CONTROL VALVE CONDITION

Condition Specified Condition
Battery positive (+) voltage applied| Valve moves to the left as shown in the illustration
Battery positive (+) voltage cut off|Valve moves to the right as shown in the illustration

If the result is not as specified. replace the camshaft timing oil control valve.

NOTE: If the valve cannot return properly because of foreign matter
intrusion, a small amount of leakage in the advanced direction
may occur and a DTC may be output.

When Applied

T ArSa216801
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Fig. 305: Inspecting Camshaft Timing Oil Control Valve Assembly

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

I. INSTALL CAMSHAFT TIMING OIL CONTROL VALVE ASSEMBLY

a. Apply a light coat of engine oil to a new O-ring and install it onto the camshaft timing o1l control
valve assembly (for intake camshaft side).

NOTE: Do not twist the O-ring.

T Atsaze?

Fig. 306: Locating Camshaft Timing Oil Control Valve O-Ring (For Intake Camshaft Side)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Install the camshaft timing oil control valve assembly with the bolt (for intake camshaft side).

Torque: 10 N*m (102 kgf*cm, 7 ft.*1bf)

Fio. 307: Locating Camshaft Timing Oil Control Valve Bolt (For Intake Camshaft Side)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

c. Connect the camshaft timing oil control valve assembly connector (for intake camshaft side).

d. Apply a light coat of engine oil to a new O-ring and install it onto the camshaft timing oil control
valve assembly (for exhaust camshaft side).

NOTE: Do not twist the O-ring.
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T ASEIT

Fig. 308: Locating Camshaft Timing Oil Control Valve O-Ring (For Exhaust Camshaft Side)

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

e. Install the camshaft timing oil control valve assembly with the bolt (for exhaust camshaft side).

Torque: 10 N*m (102 kgf*cm, 7 ft.*1bf)

Fig. 309: Locating Camshaft Timing Oil Control Valve Connector Bolt (For Exhaust

Camshaft Side)

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

f. Connect the camshaft timing oil control valve assembly connector (for exhaust camshaft side).

Install the wire harness bracket with the bolt.

as

Torque: 8.4 N*m (85 kgf*cm, 74 in.*1bf)

— — w

el — <
T I~ (=X
7 f . —

Fig. 310: Locating Wire Harness Bracket Bolt
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Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

2. INSPECT FOR OIL LEAK
3. INSTALL NO. 2 CYLINDER HEAD COVER (See INSTALLATION )

THROTTLE BODY

COMPONENTS

NO. 2 CYLINDER HEAD COVER

¥ AIT1A0REDY

Fig. 311: Identifying Throttle Body Components (1 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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i+ THROTTLE BODY
. ASSEMBLY

T - @110 102, 7) |

) ) .
WATER BY-PASS HOSE

@ GASKET : %

NO. 2 WATER BY-PASS HOSE%

1

AIR CLEANER CAP SUB-ASSEMBLY WITH HOSE

[N‘m {(kgf*cm, ﬂ‘tbf)l . Specified torque

@ Non-reusable part

T AVTBETEEDN

Fig. 312: Identifving Throttle Bodv Components With Torque Specifications (2 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

ON-VEHICLE INSPECTION
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1. INSPECT THROTTLE BODY ASSEMBLY
a. Check the throttle position sensor.
1. Connect a Techstream to the DLC3.

2. Turn the ignition switch to ON.

3. Turn the tester ON.

4. Start the engine.

5. Select the following menu items: Powertrain / Engine and ECT / Data List / Throttle

Position.
6. Depress the accelerator pedal.

OK:
Make sure that the throttle valve is opened when the accelerator pedal is depressed.
REMOVAL

1. DRAIN ENGINE COOLANT (See REPLACEMENT )
2. REMOVE NO. 2 CYLINDER HEAD COVER (See REMOVAL )
3. REMOVE AIR CLEANER CAP SUB - ASSEMBLY WITH HOSE
a. Disconnect the wire harness clamp and mass air flow meter connector.

Fig. 313: Locating Wire Harness Clamp And Mass Air Flow Meter Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Disconnect the No. 2 ventilation hose.
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Alseae

Fig. 314: Locating Ventilation Hose
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

c. Loosen the hose clamp, unlock the 2 clamps and remove air cleaner cap sub-assembly with hose.

Fig. 315: Locating Hose Clam
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

4. REMOVE THROTTLE BODY ASSEMBLY
a. Disconnect the throttle body connector.

Fig. 316: Locating Throttle Bodv Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Disconnect the water by-pass hose and the No. 2 water by-pass hose.
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Fie. 317: Locating Water Bv-Pass Hoses
Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

¢. Remove the 2 bolts and 2 nuts and remove the throttle body assembly.

Fig. 318: Locating Throttle Body Assembly Bolts And Nuts
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

d. Remove the gasket from the intake manifold.

Fig. 319: Locating Intake Manifold Gasket
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION

. INSPECT THROTTLE BODY ASSEMBLY

a. Measure the resistance accordine to the value(s) in the table below.
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Standard resistance

RESISTANCE SPECIFICATION
Tester Connection| Condition [Specified Condition
1 (M-)-2(M+) [20°C (68°F)] 0.3 to 100 ohms

If the result is not as specified, replace the throttle body assembly.

Fie. 320: Measuring Resistance Between Throttle Body Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSTALLATION

1. INSTALL THROTTLE BODY ASSEMBLY
a. Install a new gasket onto the intake manifold.

Fig. 321: Locating Intake Manifold Gasket
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. install the throttle body assembly with the 2 bolts and 2 nuts.

Torque: 10 N*m (102 kgf*cm, 7 ft.*1bf)
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Fig. 322: Locating Throttle Body Assembly Bolts And Nuts
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

c. Connect the water by-pass hose and the No. 2 water by-pass hose.

Fig. 323: Locating Water By-Pass Hoses
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

d. Connect the throttle body assembly connector.

AVT3a8)

Fig. 324: Locating Throttle Bodv Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

2. INSTALL AIR CLEANER CAP SUB - ASSEMBLY WITH HOSE

a. Install air cleaner cap sub-assembly with hose and lock the 2 clamps.

b. Tighten the hose clamp to the specified torque.
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Torque: 3.0 N*m (31 kgf*cm, 27 in.*1bf)

Fig. 325: Locating Hose Clamp
Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

¢. Connect the No. 2 ventilation hose.

AlSEnTe

Fig. 326: Locating Ventilation Hose
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

d. Connect the wire harness clamp and mass air flow meter connector.

Fig. 327: L.ocating Wire Harness Clamp And Mass Air Flow Meter Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

3. ADD ENGINE COOLANT (See REPLACEMENT )
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4. INSPECT FOR COOLANT LEAK (See ON-VEHICLE INSPECTION )
5. INSTALL NO. 2 CYLINDER HEAD COVER (See INSTALLATION )

ECM

COMPONENTS

/ FRONT WIPER ARM HEAD CAP
FRONT WIPER
ARM HEAD CAP

FRONT WIPER ARM RH

COWL TOP VENTILATOR

COWL TOP VENTILATOR LOUVER LH

LOUVER RH

FRONT AIR SHUTTER
SEAL RH

HOOD TO COWL TOP SEAL

FRONT WIPER MOTOR AND LINK

[N*m (kgf*cm, ft'Ibf) |: Specified torque

Y ASE1TEDY

Fig. 328: Identifying ECM Components With Torque Specifications (1 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

605/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

ECM BRACKET

8.0 (82, 71 in."Ibf)

]h"rn (kgf*cm, ﬁ"lbf)l: Specified torque

T ALBIZRIECY

Fig. 329: Identifving ECM Components With Torque Specifications (2 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

REMOVAL
NOTE: Replace the ECM with a new one if necessary.

REMOVE FRONT WIPER ARM HEAD CAP (See REMOVAL )
REMOVE FRONT WIPER ARM AND BLADE ASSEMBLY LH (See REMOVAL )
REMOVE FRONT WIPER ARM AND BLADE ASSEMBLY RH (See REMOVAL )
REMOVE HOOD TO COWL TOP SEAL (See REMOVAL )
REMOVE COWL TOP VENTILATOR LOUVER RH (See REMOVAL )
REMOVE COWL TOP VENTILATOR LOUVER LH (See REMOVAL )
REMOVE FRONT WIPER MOTOR AND LINK (See REMOVAL )
REMOVE FRONT AIR SHUTTER SEAL RH (See REMOVAL )
REMOVE OUTER COWL TOP PANEL (See REMOVAL )
REMOVE ECM

a. Remove the 2 lock knobs and harness clamp.

A AL e o

—
=

b. Disconnect the 2 ECM connectors.
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AT

Fig. 330: Disconnecting ECM Connectors
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

¢. Remove the bolt and 2 nuts and remove the ECM.

Fig. 331: Locating ECM Bolt And Nuts
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

11. REMOVE ECM BRACKET
a. Remove the 2 screws and the ECM bracket.

ANE3ET

Fig. 332: 1.ocating ECM Bracket Screws
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

12. REMOVE NO. 2 ECM BRACKET
a. Remove the 2 screws and the No. 2 ECM bracket.
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Fig. 333: Locating No 2 ECM Bracket Screws

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

INSTALLATION

1. INSTALL NO. 2 ECM BRACKET
a. Install the No. 2 ECM bracket with the 2 screws.

Fig. 334: Locating No 2 ECM Bracket Screws

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

2. INSTALL ECM BRACKET
a. Install the ECM bracket with the 2 screws.

AT53ET

Fig. 335: Locating ECM Bracket Screws

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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3. INSTALL ECM
a. Install the ECM with the bolt and 2 nuts.

Torque: 8.0 N*m (82 kgf*cm, 71 in.*1bf)

T

Fig. 336: Locating ECM Bolt And Nuts
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Connect the 2 ECM connectors.

Fig. 337: Connecting ECM Connectors
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

c. Install the 2 lock knobs and harness clamp.
INSTALL OUTER COWL TOP PANEL (See INSTALLATION )
INSTALL FRONT AIR SHUTTER SEAL RH (See INSTALLATION )
INSTALL FRONT WIPER MOTOR AND LINK (See INSTALLATION )
INSTALL COWL TOP VENTILATOR LOUVER LH (See INSTALLATION )
INSTALL COWL TOP VENTILATOR LOUVER RH (See INSTALLATION )
INSTALL HOOD TO COWL TOP SEAL (See INSTALLATION )
10. INSTALL FRONT WIPER ARM AND BLADE ASSEMBLY LH (See INSTALLATION )
11. INSTALL FRONT WIPER ARM AND BLADE ASSEMBLY RH (See INSTALLATION )
12. INSTALL FRONT WIPER ARM HEAD CAP (See INSTALLATION )

v

i )
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ACCELERATOR PEDAL ROD

COMPONENTS

o
x2

LN‘m (kgf*cm, ft* Ibf)]: Specified torque

P ATTIANED

Fig. 338: Identifving Accelerator Pedal Assembly Components With Torque Specification
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

ON-VEHICLE INSPECTION
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1. INSPECT ACCELERATOR PEDAL ASSEMBLY
a. Connect a Techstream to the DLC3.
b. Turn the ignition switch ON and turn the tester ON.

c. Select the following menu items: Powertrain / Engine and ECT / Data List / Accelerator Position
No. 1 and Accelerator Position No. 2.

d. While the accelerator pedal is depressed and released, check that the values of accelerator position
No. 1 and accelerator position No. 2 are within the specifications.

Accelerator Position No. 1 Standard voltage

VOLTAGE SPECIFICATION
Condition Specified Condition
Accelerator pedal released 05t0l1.1V
Accelerator pedal depressed 26t04.5V

Accelerator Position No. 2 Standard voltage

VOLTAGE SPECIFICATION
Condition Specified Condition
Accelerator pedal released 1.2to 2.0V
Accelerator pedal depressed 34t05.0V

HINT:
If the results are not as specified, check the accelerator pedal, wire harness and ECM.
REMOVAL

1. REMOVE ACCELERATOR PEDAL ASSEMBLY
a. Disconnect the accelerator pedal connector.

Fig. 339: Locating Accelerator Pedal Bolts And Accelerator Pedal Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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b. Remove the 2 bolts and accelerator pedal.

NOTE: « Do not drop or strike the accelerator pedal.
« Do not disassemble the accelerator pedal.

INSTALLATION

NOTE: e Avoid any physical shock to the accelerator pedal.

1. INSTALL ACCELERATOR PEDAL ASSEMBLY
a. Install the accelerator pedal with the 2 bolts.

Torque: 5.4 N*m (55 kgf*cm, 48 in.*1bf)

b. Connect the accelerator pedal connector.

AlTEI2

Fig. 340: Locating Accelerator Pedal Bolts And Accelerator Pedal Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MASS AIR FLOW METER

COMPONENTS
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MASS AIR FLOW METER

AVMINIEDA

Y

Fig. 341: Identifving Mass Air Flow Meter Components
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

ON-VEHICLE INSPECTION

NOTE: « Perform the mass air flow meter inspection in accordance with the

procedures below.

e Only replace the mass air flow meter when foreign matter adheres to the
sensor and the MAF value in the Data List (with the engine stopped) is not

within the normal operating range.
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1. INSPECT MASS AIR FLOW METER
a. Read the values using a Techstream (MAF).

NOTE: « Perform the inspection with the vehicle indoors and on a level
surface.

o Perform the inspection of the mass air flow meter while it is
installed into the air cleaner case (installed on the vehicle).

o During the test, do not use the exhaust air duct to perform
suction on the exhaust pipe.

Connect a Techstream to the DLC3.
Turn the ignition switch ON (do not run the engine).

Turn the tester ON.
Select the following menu items: Powertrain / Engine and ECT / Data List / MAF.
Wait 30 seconds, and read the values on the intelligent tester.

B

n

Standard:
Less than 0.19 g/sec

o If the result is not as specified, replace the mass air flow meter.

o If the result is within the specified range, inspect the mass air flow meter (see
INSTALLATION ).

REMOVAL

1. REMOVE MASS AIR FLOW METER
a. Disconnect the mass air flow meter connector.

Fig. 342: L.ocating Mass Air Flow Meter Screws And Mass Air Flow Meter Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Remove the 2 screws and the mass air flow meter.
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INSPECTION

l. INSPECT MASS AIR FLOW METER

a. Using a work light, check that the platinum filament (heater portion) in the mass air flow meter has
no foreign matter attached.

OK:

No foreign matter attached.

Platinum Hot Wire
(heater)

T ANSEI0EEDT

Fig. 343: Identifving Platinum Filament (Heater Portion) In Mass Air Flow Meter
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSTALLATION

1. INSTALL MASS AIR FLOW METER
a. Install the mass air flow meter with the 2 screws.

NOTE: Make sure that the O-ring is not cracked or jammed when installing.

b. Connect the mass air flow meter connector.
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Fig. 344: Locating Mass Air Flow Meter Screws And Mass Air Flow Meter Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CAMSHAFT POSITION SENSOR

COMPONENTS
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NO. 2 CYLINDER HEAD COVER

Y AT ImED

Fig. 345: Identifvine Camshaft Position Sensor Components (1 Of 2
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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[N*m (kgf*cm, fi*Ibf)|: Specified torque
Fig. 346: Identifving Camshaft Position Sensor Components With Torque Specifications (2 Of 2)

P

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

REMOVAL
REMOVE NO. 2 CYLINDER HEAD COVER (See REMOVAL )

exhaust camshaft side).

L.
2. REMOVE CAMSHAFT POSITION SENSOR
a. Disconnect the duty vacuum switching valve connector and 3 engine wire harness clamps (for
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Fig. 347: Locating Engine Wire Harness Clamps (For Exhaust Camshaft Side)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Remove the bolt and remove the camshaft position sensor (for exhaust camshaft side).

Fig. 348: Locating Camshaft Position Sensor Bolt (For Exhaust Camshaft Side)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

c. Remove the bolt and remove the camshaft position sensor (for intake camshaft side).

A58

Fig. 349: L.ocating Camshaft Position Sensor Bolt (For Intake Camshaft Side)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSTALLATION

1. INSTALL CAMSHAFT POSITION SENSOR
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a. Apply a light coat of engine oil to the O-ring on the camshaft position sensor.

T Alsazn

Fig. 350: Locating O-Ring On Camshaft Position Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Install the camshaft position sensor with the bolt (for intake camshaft side).

Torque: 10 N*m (102 kgf*cm, 7 ft.*1bf)

Fig. 351: Locating Camshaft Position Sensor Bolt (For Intake Camshaft Side)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

c. Install the camshaft position sensor with the bolt (for exhaust camshaft side).

Torque: 10 N*m (102 kgf*cm, 7 ft.*1bf)

Fig. 352: Locating Camshaft Position Sensor Bolt (For Exhaust Camshaft Side)
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Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

d. Connect the 3 engine wire harness clamps and duty vacuum switching connector (for exhaust
camshaft side).

For Exhaust Camshaft Side
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

2. INSPECT FOR OIL LEAK
3. INSTALL NO. 2 CYLINDER HEAD COVER (See INSTALLATION )

CRANKSHAFT POSITION SENSOR

COMPONENTS
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b

N*m (kgf*cm, f.*Ibf)j: Specified torque

v ATTIIVEDN

Fig. 354: Identifving Crankshaft Position Sensor Components With Torque Specification (1 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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10 (102, 7)
S
I

)
N =
;

CRANKSHAFT POSITION SENSOR

| N*m (kaf*cm, ft*Ibf)| : Specified torque

T ATGER2SEND

Fig. 355: Identifving Crankshaft Position Sensor Components With Torque Specification (2 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

REMOVAL

1. REMOVE ENGINE UNDER COVER RH
2. REMOVE CRANKSHAFT POSITION SENSOR
a. Disconnect the crankshaft position sensor connector.
b. Remove the bolt and remove the crankshaft position sensor.
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Fig. 356: Locating Crankshaft Position Sensor Bolt
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION

1. INSPECT CRANKSHAFT POSITION SENSOR
a. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection|Condition|Specified Condition
1-2 20°C 1850 to 2450 ohms

HINT:
In the table above, 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). If
the resistance is not as specified, replace the crankshaft position sensor.

Ohmmeter

T AI5E224T1

Fig. 357: Measuring Resistance Between Crankshaft Position Sensor Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSTALLATION

l. INSTALL CRANKSHAFT POSITION SENSOR
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a. Apply a light coat of engine oil to the O-ring on the crankshaft position sensor.

S ,-
Y 7.
‘/ [ |'I‘ A _Q\
l\ |’|I g\i\\}%
N
[} A15839¢

Fig. 358: Locating O-Ring On Crankshaft Position Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Install the crankshaft position sensor with the bolt.

Torque: 10 N*m (102 kgf*cm, 7 {t.*1bf)

=N _ \
[ | L) ] i ,.;(j‘-/r}
- \ . / I L 1_l|'|

ANSeRVITg N [LdY

Fig. 359: L.ocating Crankshaft Position Sensor Bolt
Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

c. Connect the crankshaft position sensor connector.
2. INSPECT FOR OIL LEAK
3. INSTALL ENGINE UNDER COVER RH

Torque: 5.0 N*m (51 kgf*cm, 44 in.*1bf)
ENGINE COOLANT TEMPERATURE SENSOR

COMPONENTS
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NO. 2 CYLINDER HEAD COVER

Y AT ImED

Fig. 360: Identifving Engine Coolant Temperature Sensor Components (1 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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ENGINE COOLANT
TEMPERATURE SENSOR

[N"m (kgf*cm, ft°Ibf)| : Specified torque @ Non-reusable part

T

Fig. 361: Identifving Engine Coolant Temperature Sensor Components With Torque Specification (2 Of
2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

REMOVAL

1. DRAIN ENGINE COOLANT (See REPLACEMENT )
2. REMOVE NO. 2 CYLINDER HEAD COVER (See REMOVAL )
3. REMOVE ENGINE COOLANT TEMPERATURE SENSOR

a. Disconnect the engine coolant temperature sensor connector.

b. Using SST, remove the engine coolant temperature sensor.

SST 09817-33190
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Fig. 362: Removing Engine Coolant Temperature Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION

1. INSPECT ENGINE COOLANT TEMPERATURE SENSOR
a. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Condition Specified Condition
Approximately 20°C (68°F) | 2.32 k to 2.59 kohms
Approximately 80°C (176°F)[0.310 k to 0.326 kohms

NOTE: When checking the engine coolant temperature sensor in water, keep
the terminals dry. After the check, wipe the sensor dry.

If the resistance is not as specified, replace the engine coolant temperature sensor.
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Ohmmeter

01t

20 0 20 40 60 80 100 °C
(-4) (32) (68) (104)(140)(1786) (212) (°F)

N ANMEI1E08

Fig. 363: Measuring Resistance Between Engine Coolant Temperature Sensor Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

INSTALLATION

1. INSTALL ENGINE COOLANT TEMPERATURE SENSOR
a. Provisionally install the engine coolant temperature sensor through a new gasket.
b. Using SST, tighten the engine coolant temperature sensor.

SST 09817-33190

Torque: 20 N*m (200 kgf*cm, 14 ft.*1bf)

AtsazETED

Fig. 364: Installing Engine Coolant Temperature Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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2. ADD ENGINE COOLANT (See REPLACEMENT )
3. INSPECT FOR COOLANT LEAK (See ON-VEHICLE INSPECTION )
4. INSTALL NO. 2 CYLINDER HEAD COVER (See INSTALLATION )

KNOCK SENSOR

COMPONENTS

5.0 (51, 44 in."Ibf)

5.0 (51, 44 in."1bf)

[N*m (kgf*cm, fi*ibf)]: Specified torque

Y ATTIRMEN

Fig. 365: Identifving Knock Sensor Components With Torque Specifications (1 Of 5)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Q x2

/'@—NO. 1 DELIVERY PIPE SPACER
g x2

FUEL TUBE SUB-ASSEMBLY

FUEL DELIVERY PIPE S
SUB-ASSEMBLY 2y

L x4 X
®ORING —0 _
")

)
FUEL INJECTOR ASSEMBLY—/ X4

T

?’4 FUEL PIPE CLAMP

@ INJECTOR VIBRATION
INSULATOR

i
i
NO. 2 VENTILATION ‘:
HOSE ,

HARNESS BRACKET

NO. 1 FUEL VAPOR
FEED HOSE

[ﬂm (kaf'cm, ﬂ"lbf)]: Specified torque ® Non-reusable part

Alemzisted

Fig. 366: Identifving Knock Sensor Components With Torque Specifications (2 Of 5)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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FLYWHEEL HOUSING
SIDE COVER

- g -
9.8 (100, 87 in."Ibf) )

[N*m (kgfem, °Ibf)| - Specified torque

—T AV TYARREG

Fig. 367: Identifving Knock Sensor Components With Torque Specifications (3 Of 5)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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for Automatic Transaxle:

TRANSMISSION
OIL LEVEL
DIPSTICK

TRANSMISSION OIL
LEVEL GAUGE
SUB-ASSEMBLY

5.5 (56, 49 71BN |—@m ---—--- o

QOIL COOLER
TUBE CLAMF

32 (327, 24) ’ " Kb '/ 3
) . S

INLET NO. 1 OIL COOLER TUBE ~

EEEEIT

34 (347, 25)
*32 (327, 24)

OUTLET NO. 1 OIL COOLER TUBE

[N‘m (kgfcm, f*Ibf)|: Specified torque  * with union nut wrench @ Non-reusable part

T A1TI238E01

Fig. 368: Identifving Knock Sensor Components With Torque Specifications (4 Of 5)
Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.
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ENGINE OIL LEVEL
DIPSTICK

g ------

KNOCK SENSOR

x2

28 (286, 21) —@P- <~ -~ L o £ I 4
o -

P ., | ' INTAKE MANIFOLD

AIR CLEANER CAP
SUB-ASSEMBLY
WITH HOSE

INTAKE MANIFOLD
STAY

P |
VENTILATION HDSE—‘% ".‘ &
: WATER BY-PASS HOSE
NO. 2 WATER BY-PASS HOSE i’,

[N"m (kgf"em, ft*Ibf)|: Specified torque

@ Non-reusable part
L}

ALTIOTTED

Fig. 369: Identifving Knock Sensor Components With Torque Specifications (5 Of 5)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

REMOVAL
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1. DISCHARGE FUEL SYSTEM PRESSURE

(See PRECAUTION )

DISCONNECT CABLE FROM NEGATIVE BATTERY TERMINAL
REMOVE ENGINE UNDER COVER LH

REMOVE ENGINE UNDER COVER RH

DRAIN ENGINE COOLANT (See REPLACEMENT )

REMOVE NO. 2 CYLINDER HEAD COVER (See REMOVAL )

REMOVE AIR CLEANER CAP SUB - ASSEMBLY WITH HOSE (See REMOVAL )
SEPARATE ENGINE WIRE HARNESS (See REMOVAL )

REMOVE HARNESS BRACKET (See REMOVAL )

10. DISCONNECT NO. 1 FUEL VAPOR FEED HOSE (See REMOVAL )

11. DISCONNECT VACUUM HOSE (See REMOVAL )

12. REMOVE FUEL PIPE CLAMP (See REMOVAL )

13. DISCONNECT FUEL TUBE SUB - ASSEMBLY (See REMOVAL )

14. REMOVE FUEL DELIVERY PIPE SUB - ASSEMBLY (See REMOVAL )

15. REMOVE NO. 1 DELIVERY PIPE SPACER (See REMOVAL )

16. REMOVE INJECTOR VIBRATION INSULATOR (See REMOVAL )

17. REMOVE STARTER ASSEMBLY (See REMOVAL )

18. REMOVE ENGINE OIL LEVEL DIPSTICK

19. REMOVE OIL COOLER TUBE (for Automatic Transaxle) (See REMOVAL )

20. REMOVE TRANSMISSION OIL LEVEL GAUGE SUB - ASSEMBLY (for Automatic Transaxle)
(See REMOVAL)
21. REMOVE INTAKE MANIFOLD
a. Disconnect the 4 wire harness clamps.

S

b2l Y =

Fig. 370: Locating Wire Harness Clamps
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Disconnect the ventilation hose.
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Fig. 371: Locating Ventilation Hose
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

c. Disconnect the throttle body connector.

Fig. 372: Locating Throttle Bodv Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

d. Disconnect the water by-pass hose and No. 2 water by-pass hose.

Fig. 373: Locating Water By-Pass Hoses
Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

e. Remove the 4 bolts and 2 nuts and remove the intake manifold and intake manifold stay.
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Fig. 374: Locating Intake Manifold Bolts And Nuts
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

22. REMOVE KNOCK SENSOR
a. Disconnect the knock sensor connector.

Fig. 375: Locating Knock Sensor Bolt And Knock Sensor Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Remove the bolt and remove the knock sensor.
INSPECTION

1. INSPECT KNOCK SENSOR
a. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection| Condition [Specified Condition
1-2 20°C (68°F)| 120 to 280 kohms

If the result 1s not as specified, replace the knock sensor.
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—~ || Ohmmeter
O]

Y ADSSITAETT

Fig. 376: Measuring Resistance Between Knock Sensor Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSTALLATION

1. INSTALL KNOCK SENSOR
a. Install the knock sensor with the bolt as shown 1n the illustration.

Torque: 21 N*m (214 kgf*cm, 16 ft.*1bf)

AASB2E0ED

Fig. 377: Installing Knock Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Connect the knock sensor connector.

Fig. 378: Locating Knock Sensor Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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2. INSTALL INTAKE MANIFOLD
a. Install a new gasket onto the intake manifold.
b. Install the intake manifold and intake manifold stay with the 4 bolts and 2 nuts.

Torque: 28 N*m (286 kgf*cm, 21 ft.*1bf)

Fig. 379: Locating Intake Manifold Bolts And Nuts
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

c. Connect the water by-pass hose and the No. 2 water by-pass hose.

Fig. 380: Locating Water Bv-Pass Hoses
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

d. Connect the throttle body assembly connector.

ATTSI67
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Fig. 381: Locating Throttle Body Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

e. Connect the ventilation hose.

\ A\ A L2
'-.\ \\‘ \\‘ X \ \J}:;\VJ \\( ﬂ;?':’\,\!‘f
\\ WA Y A&
ﬁi = if”»;/
M) A

a2 e VO ) O \
”ﬁL\Tg/A’\e—:(%//\/C/} ) \ _-L\ﬂ\k

A153057

Fig. 382: Locating Ventilation Hose
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

f. Connect the 4 wire harness clamps.

4\ Ve
_-‘.\I"\" \\ I "-.\ \ \\\\:g:/ g ‘ —~
VR
= 2

A
~X
o

4 \"\

P

Fig. 383: Locating Wire Harness Clamps
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

3. INSTALL TRANSMISSION OIL LEVEL GAUGE SUB - ASSEMBLY (for Automatic Transaxle)
(See INSTALLATION )

4. INSTALL OIL COOLER TUBE (for Automatic Transaxle) (See INSTALILATION )
5. INSTALL ENGINE OIL LEVEL DIPSTICK

6. INSTALL STARTER ASSEMBLY (See INSTALLATION )

7

8

INSTALL INJECTOR VIBRATION INSULATOR (See INSTALILATION )
. INSTALL NO. 1 DELIVERY PIPE SPACER (See INSTALLATION )
9. INSTALL FUEL DELIVERY PIPE SUB - ASSEMBLY (See INSTALLATION )
10. CONNECT FUEL TUBE SUB - ASSEMBLY (See INSTALLATION )
11. INSTALL FUEL PIPE CLAMP (See INSTALLATION )
12. CONNECT VACUUM HOSE (See INSTALLATION )
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13.
14.
15:
16.
1T

18.
19.
20.

23.

CONNECT NO. 1 FUEL VAPOR FEED HOSE (See INSTALILATION )

INSTALL HARNESS BRACKET (See INSTALLATION )

INSTALL ENGINE WIRE HARNESS (See INSTALILATION)

INSTALL AIR CLEANER CAP SUB - ASSEMBLY WITH HOSE (See INSTALLATION )
CONNECT CABLE TO NEGATIVE BATTERY TERMINAL

Torque: 5.4 N*m (55 kgf*cm, 48 in.*1bf)

ADD ENGINE COOLANT (See REPLACEMENT )
INSPECT FOR COOLANT LEAK (See ON-VEHICLE INSPECTION )
INSPECT FOR FUEL LEAK

(See PRECAUTION )

. INSTALL NO. 2 CYLINDER HEAD COVER (See INSTALLATION )
2. INSTALL ENGINE UNDER COVER RH

Torque: 5.0 N*m (51 kgf*cm, 44 in.*1bf)
INSTALL ENGINE UNDER COVER LH

Torque: 5.0 N*m (51 kgf*cm, 44 in.*1bf)

AIR FUEL RATIO SENSOR

COMPONENTS
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FRONT WIPER ARM HEAD CAP

FRONT WIPER

ARM HEAD CAP
FRONT WIPER ARM RH
i
COWL TOP VENTILATOR
COWL TOP VENTILATOR LOUVER LH
LOUVER RH

FRONT AIR SHUTTER
SEAL RH

HOOD TO COWL TOP SEAL

FRONT WIPER MOTOR AND LINK

[N'm (kgf*cm, ft’Ibf)|: Specified torque

Y AtSENTEDY

Fig. 384: Identifving Air Fuel Ratio Sensor Components With Torque Specifications (1 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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44 (449, 33)

*40 (408, 30)

AIR FUEL RATIO SENSOR

[N*m (kgf*cm, ft'Ibf)| : Specified torque * For use with SST

T A1Ea28ED?

Fig. 385: Identifving Air Fuel Ratio Sensor Components With Torque Specification (2 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

REMOVAL

REMOVE FRONT WIPER ARM HEAD CAP (See REMOVAL )

REMOVE FRONT WIPER ARM AND BLADE ASSEMBLY LH (See REMOVAL )
REMOVE FRONT WIPER ARM AND BLADE ASSEMBLY RH (See REMOVAL )
REMOVE HOOD TO COWL TOP SEAL (See REMOVAL )

REMOVE COWL TOP VENTILATOR LOUVER RH (See REMOVAL )
REMOVE COWL TOP VENTILATOR LOUVER LH (See REMOVAL )
REMOVE FRONT WIPER MOTOR AND LINK (See REMOVAL )

REMOVE FRONT AIR SHUTTER SEAL RH (See REMOVAL )

REMOVE COWL TOP PANEL OUTER (See REMOVAL )

e gl DO R e

o
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10. REMOVE NO. 2 CYLINDER HEAD COVER (See REMOVAL )
11. REMOVE AIR FUEL RATIO SENSOR
a. Disconnect the air fuel ratio sensor connector and clamp.

ATSERY

Fie. 386: Locating Air Fuel Ratio Sensor Connector And Clamp
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Using SST, remove the air fuel ratio sensor.

SST 09224-00010

Fig. 387: Removing Air Fuel Ratio Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION

l. INSPECT AIR FUEL RATIO SENSOR
a. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection| Condition [Specified Condition
1 (HT)-2(+B) [20°C (68°F)] 1.8 to 3.4 ohms
1 (HT)-4(E) - 10 kohms or higher

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

644/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

If the result is not as specified, replace the air fuel ratio sensor.

Ohmmeter

00

T ATSEIIED

Fig. 388: Measuring Resistance Between Air Fuel Ratio Sensor Terminals

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

INSTALLATION

1. INSTALL AIR FUEL RATIO SENSOR
a. Using SST, install the air fuel ratio sensor.

SST 09224-00010

Torque: without SST

44 N*m (449 kgf*cm, 33 {t.*1bf)
with SST

40 N*m (408 kgf*cm, 30 ft.*1b{)

NOTE: « This torque value is effective when SST is parallel to the torque
wrench.

o This torque value can be obtained by using a torque wrench
with a fulcrum length of 300 mm (11.81 in.) and SST of 30 mm
(1.18 in.) (See REPAIR INSTRUCTION ).

e Use a torque wrench with a fulcrum length of 300 mm (11.81 in.).
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ol W19

o

10.

Fig. 389: Installing Air Fuel Ratio Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Connect the air fuel ratio sensor connector and clamp.

Fig. 390: Locating Air Fuel Ratio Sensor Connector And Clamp
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSTALL NO. 2 CYLINDER HEAD COVER (See INSTALLATION )

INSTALL COWL TOP PANEL OUTER (See INSTALLATION )

INSTALL FRONT AIR SHUTTER SEAL RH (See INSTALLATION )

INSTALL WINDSHIELD WIPER MOTOR AND LINK (See INSTALIATION )
INSTALL COWL TOP VENTILATOR LOUVER LH (See INSTALLATION )

INSTALL COWL TOP VENTILATOR LOUVER RH (See INSTALLATION )

INSTALL HOOD TO COWL TOP SEAL (See INSTALLATION )

INSTALL FRONT WIPER ARM AND BLADE ASSEMBLY LH (See INSTALTLATION )
INSTALL FRONT WIPER ARM AND BLADE ASSEMBLY RH (See INSTALIATION )
INSTALL FRONT WIPER ARM HEAD CAP (See INSTALLATION )
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12. INSPECT FOR EXHAUST GAS LEAK

HEATED OXYGEN SENSOR

COMPONENTS

for Manual Transaxle:

SHIFT LEVER KNOB
SUB-ASSEMBLY

REAR CONSOLE BOX SUB-ASSEMELY
WITH SHIFT LEVER HOLE COVER

UPPER CONSOLE PANEL

CO—CONSOLE

BOX CARPET

REAR CONSOLE BOX
SUB-ASSEMBLY

FRONT CONSOLE BOX

T ATTAZNIEDY

Fig. 391: Identifving Heated Oxvgen Sensor Components (1 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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44 (449, 33)
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HEATED OXYGEN SENSOR

[N*m (kgf'cm, ft*Ibf)| : Specified torque  * For use with SST

T ATTaSSED!

Fig. 392: Identifving Heated Oxvgen Sensor Components With Torque Specification (2 Of 2)

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

REMOVAL

REMOVE UPPER CONSOLE PANEL (See REMOVAL )
REMOVE REAR CONSOLE BOX COVER (See REMOVAL )
REMOVE CONSOLE BOX CARPET (See REMOVAL )
REMOVE REAR CONSOLE BOX SUB - ASSEMBLY (See REMOVAL )
REMOVE FRONT CONSOLE BOX (See REMOVAL )
REMOVE HEATED OXYGEN SENSOR

a. Disconnect the heated oxygen sensor connector.

LSy o i e RO
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T

Fig. 393: Locating Heated Oxvgen Sensor Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Remove the grommet and pull the sensor connector out of the cabin through the floor panel.

¢. Remove the wire harness clamp bracket.
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Fig. 394: Locating Wire Harness Clamp Bracket
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

d. Using SST, remove heated oxygen sensor.

SST 09224-00010

%

ALT1I20E0

Fig. 395: Removing Heated Oxygen Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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INSPECTION

. INSPECT HEATED OXYGEN SENSOR
a. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection| Condition [Specified Condition
2 (HT)-4(+B) [20°C (68°F)] 11 to 16 ohms
2(HT)-3(E) Always [ 10 kohms or higher

If the result is not as specified, replace the heated oxygen sensor.

Ohmmeter
Q]

QO

A SEZRBEDY

Fig. 396: Measuring Resistance Between Heated Oxvgen Sensor Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSTALLATION

1. INSTALL HEATED OXYGEN SENSOR
a. Using SST, install the heated oxygen sensor onto the front exhaust pipe.

SST 09224-00010

Torque: without SST

44 N*m (449 kgf*cm, 33 ft.*Ibf)
with SST

40 N*m (408 kgf*cm, 30 ft.*Ibf)

NOTE: « This torque value can be obtained by using a torque wrench
with a fulcrum length of 300 mm (11.81 in.) and SST of 30 mm
(1.18 in.) (See REPAIR INSTRUCTION ).
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o This torque value is effective when SST is parallel to the torque
wrench.

AITI3TIED

Fig. 397: Installing Heated Oxyden Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Pass the sensor connector through the floor panel and install the grommet.

c. Install the wire harness clamp bracket.

ATIND

Fig. 398: Locating Wire Harness Clamp Bracket
Courtesy of TOYOTA MOTOR SALES, US.A., INC.

d. Connect the heated oxygen sensor connector.

.__\\_.
AMTne

T

Fig. 399: Locating Heated Oxygen Sensor Connector
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Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECT FOR EXHAUST GAS LEAK

INSTALL FRONT CONSOLE BOX (See INSTALLATION )

INSTALL REAR CONSOLE BOX SUB - ASSEMBLY (See INSTALLATION )
INSTALL CONSOLE BOX CARPET (See INSTALLATION )

6. INSTALL REAR CONSOLE BOX COVER (See INSTALLATION )
INSTALL UPPER CONSOLE PANEL (See INSTALILATION )

. INSTALL SHIFT LEVER KNOB SUB - ASSEMBLY (for Manual Transaxle) (See
INSTALLATION )

PSR

INTEGRATION RELAY

COMPONENTS
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NO. 1 RELAY BLOCK COVER

INTEGRATION RELAY

Y ATT345EN

Fig. 400: Identifying Integration Relay Components
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

REMOVAL

1. REMOVE NO. 1 RELAY BLOCK COVER
2. REMOVE INTEGRATION RELAY

a. Using a screwdriver with its tip wrapped in protective tape, disengage the 2 claws and disconnect
the integration relay.
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Fic. 401: Removing Integration Relav
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

b. Disconnect the 3 connectors.
INSPECTION

1. INSPECT INTEGRATION RELAY
a. Inspect the EFI fuse.
1. Disconnect the fuse.
2. Using an ohmmeter, measure the resistance of the fuse.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection/Condition|Specified Condition
EFI fuse Always Below 1 ohms

b. Inspect the EFI relay.
1. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

I Tester ‘

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/

Specified

654/660




29.07.2021 SM_18 - Auto Service Repair Manuals and Wiring Diagrams

2008 Scion xD
2008 ENGINE PERFORMANCE 2ZR-FE Engine Control System - xD

Connection Condition Condition
Al-Cl1 When battery voltage absent Below 1 ohms
Al - A4 When battery voltage absent 10 kohms or higher
A4-C1 When battery voltage absent 10 kohms or higher

7 7 1 =)
Al - Ad Apply battery voltage lj:.’;u een terminals A2 and Below 1 ohiis
Ad-Cl Apply battery voltage lle?xfeen terminals A2 and Below 1 ohms

Integration Relay

Fuse Side:
1 —f.___' T ) _—:__ ‘,__]'[
E - i -i
j ': El LJ '..\ hi
EFIl Fuse

g

J
C

AlOMZIE T2

Fig. 402: Identifving Integration Relav Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NOTE: While using the battery for the inspection, do not bring the
positive and negative tester probes too close to each other as a

short circuit may occur.

c. Inspect the cooling fan relay.
1. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Testel: Condition Resistance
Connection
When battery voltage absent 10 kphms o
B5.BS ‘ higher
When battery voltage applied to terminals B6 and
B7 Below 1 ohms
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NOTE: While using the battery for the inspection, do not bring the
positive and negative tester probes too close to each other as a
short circuit may occur.

8
67

] ‘lﬁi‘i- -L[:Es[l_ﬂW:allris FI:.[_L‘[

=

A1ZENS

Fig. 403: Identifving Cooling Fan Relay Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

d. Inspect the IG2 relay.
1. Measure the resistance according to the value(s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Testel: Condition Resistance
Connection
When battery voltage absent 10 kqhms of
B1-B4 J & higher
When battery voltage applied to terminals B2 and ]
B3 Below 1 ohms
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Fig. 404: Identifving IG2 Relay Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSTALLATION

. INSTALL INTEGRATION RELAY
a. Connect the 3 connectors.

b. Attach the integration relay to the engine room relay block.
2. INSTALL NO. 1 RELAY BLOCK COVER

IGNITION RELAY NO. 1

COMPONENTS
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| |

INSTRUMENT PANEL BOX

Y AVTIENOED

Fig. 405: Identifying Ignition Relay No 1 Components
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

REMOVAL

1. REMOVE INSTRUMENT PANEL BOX (See REMOVAL )
2. REMOVE NO. 1 IGNITION RELAY
a. Remove the No. 1 ignition relay.
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L ] ) A15030

Fig. 406: Identifving No 1 Ignition Relay
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION

1. INSPECT NO. 1 IGNITION RELAY
a. Check the resistance.
1. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection Condition Specified Condition
3.5 ‘When battery voltage applied to terminals 1 and 2 Below | ohms
B When battery voltage absent 10 kohms or higher

ATTIAFDZ

Fig. 407: Identifving No 1 Ignition Relay Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

If the result is not as specified, replace the ignition relay.
INSTALLATION

1. INSTALL NO. 1 IGNITION RELAY
a. Install the No. [ ignition relay.
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[} ) A199340

Fig. 408: Identifving No 1 Ignition Relay
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

2. INSTALL INSTRUMENT PANEL BOX (See INSTALLATION )

https://cardiagn.com/2008-2010-scion-xd-2zr-fe-engine-control-system/ 660/660




