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DIAGNOSIS AND REPAIR WORK FLOW

< BASIC INSPECTION >

[HR16DE]

BASIC INSPECTION
DIAGNOSIS AND REPAIR WORK FLOW

Work Flow

OVERALL SEQUENCE

Inspection start

customer.

1. Get information for symptom
Get the detailed information about symptom from the

2. Check DTC*
Check DTC*'.

Print out DTC*' and freeze frame data*?
(or, write it down).
Check related service bulletins.

Symptom is described.
DTC*' is detected.

3. Confirm the symptom

Try to confirm the symptom described by the
customer.

Also study the normal operation and fail safe
related to the symptom.

Symptom is not described.
DTC*' is detected.

INFOID:0000000004779987

Symptom is described.
DTC*' is not detected.

4. Confirm the symptom

Try to confirm the symptom described by the
customer.

Also study the normal operation and fail safe
related to the symptom.

5. Perform DTC CONFIRMATION PROCEDURE |

| 6. Perform BASIC INSPECTION

e

With CONSULT-1II

Without CONSULT-III

Table

9. Detect malfunctioning
system by Symptom

Within the
SP value

7. Perform “SPEC” in
“DATA MONITOR” mode

Out of the SP value

Malfunctioning part
is not detected.

Diagnosis Procedure

10. Detect malfunctioning part by

8. Detect malfunctioning part by
TROUBLE DIAGNOSIS
— SPECIFICATION VALUE

Malfunctioning part
is detected.

11. Repair or replace the malfunctioning part

o

DTC*' is detected.

12. Final check

Make sure that the symptom is not detected.

Perform DTC Confirmation Procedure again, and then
make sure that the malfunction can be repaired securely.

Symptom remains.

DTC*' is not detected.
Symptom does not remain.

INSPECTION END

*1: Include 1st trip DTC.
*2: Include 1st trip freeze frame data.

DETAILED FLOW
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DIAGNOSIS AND REPAIR WORK FLOW
< BASIC INSPECTION > [HR16DE]
1 .GET INFORMATION FOR SYMPTOM

Get the detailed information from the customer about the symptom (the condition and the environment when
the incident/malfunction occurred) using the “Diagnostic Work Sheet”. (Refer to EC-25, "Diagnostic Work
Sheet".)

>> GO TO 2.
2 .CHECK DTC
1. Check DTC.

2. Perform the following procedure if DTC is displayed.

- Record DTC and freeze frame data. (Print them out with CONSULT-IIl or GST.)

- Erase DTC. (Refer to “How to Erase DTC and 1st Trip DTC” in EC-90, "Diagnosis Description".)

- Study the relationship between the cause detected by DTC and the symptom described by the customer.
(Symptom Table is useful. Refer to EC-487, "Symptom Table".)

3. Check related service bulletins for information.

Is any symptom described and is any DTC detected?
Symptom is described, DTC is detected>>GO TO 3.

Symptom is described, DTC is not detected>>GO TO 4.
Symptom is not described, DTC is detected>>GO TO 5.

3.CONFIRM THE SYMPTOM

Try to confirm the symptom described by the customer (except MIL ON).

Also study the normal operation and fail safe related to the symptom. Refer to EC-491, "Description" and EC-
472, "Fail Safe".

Diagnosis Work Sheet is useful to verify the incident.

Verify relation between the symptom and the condition when the symptom is detected.

>> GO TO 5.
4.CONFIRM THE SYMPTOM

Try to confirm the symptom described by the customer.

Also study the normal operation and fail safe related to the symptom. Refer to EC-491, "Description” and EC-
472, "Fail Safe".

Diagnosis Work Sheet is useful to verify the incident.

Verify relation between the symptom and the condition when the symptom is detected.

>> GO TO 6.
5.PERFORM DTC CONFIRMATION PROCEDURE

Perform DTC CONFIRMATION PROCEDURE for the displayed DTC, and then make sure that DTC is

detected again.

If two or more DTCs are detected, refer to EC-474, "DTC Inspection Priority Chart" and determine trouble

diagnosis order.

NOTE:

* Freeze frame data is useful if the DTC is not detected.

» Perform Component Function Check if DTC CONFIRMATION PROCEDURE is not included on Service
Manual. This simplified check procedure is an effective alternative though DTC cannot be detected during
this check.

If the result of Component Function Check is NG, it is the same as the detection of DTC by DTC CONFIR-
MATION PROCEDURE.

Is DTC detected?
YES >> GO TO 10.
NO >> Check Intermittent Incident according to EC-120, "Diagnosis Procedure".

6.PERFORM BASIC INSPECTION

Perform EC-26. "BASIC INSPECTION : Special Repair Requirement".
Do you have CONSULT-1II?
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DIAGNOSIS AND REPAIR WORK FLOW
< BASIC INSPECTION > [HR16DE]

YES >>GOTOT7.
NO >>GO TO 9.

7.PERFORM SPEC IN DATA MONITOR MODE

With CONSULT-II
Make sure that “MAS A/F SE-B1”, “B/FUEL SCHDL” and “A/F ALPHA-B1” are within the SP value using
“SPEC” of “DATA MONITOR” mode with CONSULT-III. Refer to EC-112, "Component Function Check".

Are they within the SP value?

YES >>GOTOO9.
NO >> GO TO 8.

8.DETECT MALFUNCTIONING PART BY TROUBLE DIAGNOSIS - SPECIFICATION VALUE
Detect malfunctioning part according to EC-113, "Diagnosis Procedure".

Is malfunctioning part detected?

YES >>GOTO 1.
NO >>GO TO 9.

9.DETECT MALFUNCTIONING SYSTEM BY SYMPTOM TABLE

Detect malfunctioning system according to EC-487, "Symptom Table" based on the confirmed symptom in
step 4, and determine the trouble diagnosis order based on possible causes and symptom.

>> GO TO 10.
1 O.DETECT MALFUNCTIONING PART BY DIAGNOSIS PROCEDURE

Inspect according to Diagnosis Procedure of the system.

NOTE:

The Diagnosis Procedure in EC section described based on open circuit inspection. A short circuit inspection
is also required for the circuit check in the Diagnosis Procedure. For details, refer to “Circuit Inspection” in Gl-
25, "How to Perform Efficient Diagnosis for an Electrical Incident".

Is malfunctioning part detected?
YES >>GOTO 1.

NO >> Monitor input data from related sensors or check the voltage of related ECM terminals using CON-
SULT-IIl. Refer to EC-461, "Reference Value".

1 1 .REPAIR OR REPLACE THE MALFUNCTIONING PART

1. Repair or replace the malfunctioning part.

2. Reconnect parts or connectors disconnected during Diagnosis Procedure again after repair and replace-
ment.

3. Check DTC. If DTC is displayed, erase it. Refer to “How to Erase DTC and 1st Trip DTC” in EC-90, "Diag-
nosis Description”.

>> GO TO 12.
12.FINAL CHECK

When DTC was detected in step 2, perform DTC CONFIRMATION PROCEDURE or Component Function
Check again, and then make sure that the malfunction have been repaired securely.

When symptom was described from the customer, refer to confirmed symptom in step 3 or 4, and make sure
that the symptom is not detected.

Is DTC detected and does symptom remain?

YES-1 >>DTC is detected: GO TO 10.
YES-2 >> Symptom remains: GO TO 6.
NO >> 1. Before returning the vehicle to the customer, make sure to erase unnecessary DTC in ECM
(Refer to “How to Erase DTC and 1st Trip DTC” in EC-90, "Diagnosis Description".) and TCM
(Refer to AT-39, "OBD-II Diagnostic Trouble Code (DTC)".).
2. If the completion of SRT is needed, drive vehicle under the specific “DRIVING PATTERN” in
EC-478, "How to Set SRT Code".
3. INSPECTION END
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DIAGNOSIS AND REPAIR WORK FLOW

< BASIC INSPECTION > [HR16DE]
Diagnostic Work Sheet INFOID:0000000004775585
g
DESCRIPTION
There are many operating conditions that lead to the malfunction of
engine components. A good grasp of such conditions can make trou-
bleshooting faster and more accurate. KEY POINTS
In general, each customer feels differently about an incident. It is _ _
important to fully understand the symptoms or conditions for a cus- WHAT ... Vehicle & engine model
tomer Complaint WHEN ..... Date, Fl’equenCIeS
Utilize a diagnostic worksheet like the one on the WORKSHEET | WHERE.... Road conditions
SAMPLE in order to organize all the information for troubleshooting. HOW ... \?Vpeﬁtlng COCT.?.I’[IOHS,
Some conditions may cause the MIL to come on steady or blink and S er: tg:ncson itions,
DTC to be detected. Examples: ymp
* Vehicle ran out of fuel, which caused the engine to misfire.
« Fuel filler cap was left off or incorrectly screwed on, allowing fuel to =
evaporate into the atmosphere.

WORKSHEET SAMPLE

Customer name MR/MS Model & Year VIN

Engine # Trans. Mileage

Incident Date Manuf. Date In Service Date

[ Vehicle ran out of fuel causing misfire

Fuel and fuel filler cap [] Fuel filler cap was left off or incorrectly screwed on.

[ Impossible to start [] No combustion [] Partial combustion

[] Startability [] Partial combustion affected by throttle position
[] Partial combustion NOT affected by throttle position

[] Possible but hard to start [] Others [ 1

] Idiing [J No fast idle [] Unstable [] High idle [] Low idle
Symptoms [ Others [ ]

[] Stumble [ Surge ] Knock [] Lack of power
[] Driveability [J Intake backfire [] Exhaust backfire

[] Others [ 1

[J At the time of start [J While idling
[J Engine stall [] While accelerating [] While decelerating

[ Just after stopping [] While loading

Incident oceurrence [ Just after delivery [1 Recently

[J In the morning ] At night [ In the daytime
Frequency ] All the time [J Under certain conditions [] Sometimes
Weather conditions ] Not affected
Weather [J Fine [J Raining [J Snowing [] Others [ ]
Temperature [] Hot [ Warm [ Cool [ Cold ] Humid °F

[ Cold [] During warm-up [ After warm-up

Engine conditions Engine speed | | | | |
1 1 1 1
0 2,000 4,000 6,000 8,000 rpm
Road conditions [J In town [ In suburbs [J Highway [] Off road (up/down)
[J Not affected
[] At starting 1 While idling [] At racing
o . [] While accelerating ] While cruising
Driving conditions [ While decelerating ] While turning (RH/LH)
Vehicle speed L s sy
0 10 20 30 40 50 60 MPH
Malfunction indicator lamp [] Turned on [] Not turned on

MTBL0017
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INSPECTION AND ADJUSTMENT
< BASIC INSPECTION > [HR16DE]

INSPECTION AND ADJUSTMENT
BASIC INSPECTION

BASIC INSPECTION : Special Repair Requirement INFOIDI0000000004779959

1 .INSPECTION START

1. Check service records for any recent repairs that may indicate a related malfunction, or a current need for
scheduled maintenance.

2. Open engine hood and check the following:

- Harness connectors for improper connections

- Wiring harness for improper connections, pinches and cut

- Vacuum hoses for splits, kinks and improper connections

- Hoses and ducts for leaks

- Air cleaner clogging

- Gasket

3. Confirm that electrical or mechanical loads are not applied.

- Headlamp switch is OFF.

- Air conditioner switch is OFF.

- Rear window defogger switch is OFF.

- Steering wheel is in the straight-ahead position, etc.

4. Start engine and warm it up until engine coolant temperature

indicator points the middle of gauge. E

Ensure engine stays below 1,000 rpm. TEMP =%
kl\_)’ ]
120 270

SEF976U

5. Run engine at about 2,000 rpm for about 2 minutes under no
load.

6. Make sure that no DTC is displayed with CONSULT-III or GST. \\\\\\\“\\““IH//////?/

Is any DTC detected? \\\Q\ 3 4 5 //7
YES >>GOTO 2. N 6 é.
NO >>GOTOS3. = \ A

=1 Q. 7 E]
—,0
// x 1000 r/min \

SEF977U

2.REPAIR OR REPLACE
Repair or replace components as necessary according to corresponding Diagnostic Procedure.

>>GOTO3
3.CHECK IDLE SPEED
1. Run engine at about 2,000 rpm for about 2 minutes under no load.
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2. Rev engine (2,000 to 3,000 rpm) two or three times under no
load, then run engine at idle speed for about 1 minute.

3. Check idle speed.
For procedure, refer to EC-30. "IDLE SPEED : Special Repair
Requirement”. For specification, refer to EC-504, "Idle Speed".

Is the inspection result normal?

YES >>GOTO10.
NO >> GO TO 4.

PBIA8513J

4.PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING

1. Stop engine.
2. Perform EC-31, "ACCELERATOR PEDAL RELEASED POSITION LEARNING : Special Repair Require-
ment".

>> GO TO 5.
5.PERFORM THROTTLE VALVE CLOSED POSITION LEARNING
Perform EC-31, "THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair Requirement".

>> GO TO 6.
©.PERFORM IDLE AIR VOLUME LEARNING

Perform EC-32, "IDLE AIR VOLUME LEARNING : Special Repair Requirement".
Is Idle Air Volume Learning carried out successfully?

YES >>GOTO7.
NO >> Follow the instruction of Idle Air Volume Learning. Then GO TO 4.

7.CHECK IDLE SPEED AGAIN

1. Start engine and warm it up to normal operating temperature.

2. Check idle speed.
For procedure, refer to EC-30, "IDLE SPEED : Special Repair Requirement".
For specification, refer to EC-504, "Idle Speed".

Is the inspection result normal?

YES >>GO TO 10.
NO >> GO TO 8.

8 .DETECT MALFUNCTIONING PART

Check the Following.
» Check camshaft position sensor (PHASE) and circuit. Refer to EC-268. "DTC Logic".
» Check crankshaft position sensor (POS) and circuit. Refer to EC-263, "DTC Logic".

Is the inspection result normal?
YES >>GOTOO9.
NO >> Repair or replace. Then GO TO 4.

O.CHECK ECM FUNCTION

1. Substitute another known-good ECM to check ECM function. (ECM may be the cause of an incident, but
this is rare.)

2. Perform initialization of NVIS (NATS) system and registration of all NVIS (NATS) ignition key IDs. Refer to
BL-249, "ECM Re-communicating Function".

>> GO TO 4.
10.CHECK IGNITION TIMING

1. Run engine at idle.
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2. Check ignition timing with a timing light.
For procedure, refer to EC-30, "IGNITION TIMING : Special
Repair Requirement”. For specification, refer to EC-504. "Igni-

tion Timing".

1 : Timing indicator
Is the inspection result normal?

YES >>GOTO 19.
NO >> GO TO 11.

1 1 .PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING

1. Stop engine.
2. Perform EC-31, "ACCELERATOR PEDAL RELEASED POSITION LEARNING : Special Repair Require-
ment".

>> GO TO 12.
1 2.PERFORM THROTTLE VALVE CLOSED POSITION LEARNING
Perform EC-31, "THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair Requirement".

>> GO TO 13.
1 3.PERFORM IDLE AIR VOLUME LEARNING

Perform EC-32, "IDLE AIR VOLUME LEARNING : Special Repair Requirement".
Is Idle Air Volume L earning carried out successfully?

YES >>GOTO 14.
NO >> Follow the instruction of Idle Air Volume Learning. Then GO TO 4.

1 4.CHECK IDLE SPEED AGAIN

1. Start engine and warm it up to normal operating temperature.

2. Check idle speed.
For procedure, refer to EC-30, "IDLE SPEED : Special Repair Requirement”.
For specification, refer to EC-504, "Idle Speed".

Is the inspection result normal?
YES >>GOTO 15.
NO >> GO TO 17.

1 5.CHECK IGNITION TIMING AGAIN

1. Run engine at idle.

2. Check ignition timing with a timing light.
For procedure, refer to EC-30, "IGNITION TIMING : Special
Repair Requirement". For specification, refer to EC-504., "Igni-

tion Timing".

1 : Timing indicator
Is the inspection result normal?

YES >>GOTO19.
NO >> GO TO 16.

16.CHECK TIMING CHAIN INSTALLATION

Check timing chain installation. Refer to EM-161. "Removal and Installation".
Is the inspection result normal?

YES >>GOTO 17.
NO >> Repair the timing chain installation. Then GO TO 4.
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1 7.DETECT MALFUNCTIONING PART

Check the following.
» Check camshaft position sensor (PHASE) and circuit. Refer to EC-268, "DTC Logic".
* Check crankshaft position sensor (POS) and circuit. Refer to EC-263, "DTC Loagic". EC
Is the inspection result normal?
YES >>GOTO 18.
NO >> Repair or replace. Then GO TO 4.

18.cHECK ECM FUNCTION

1. Substitute another known-good ECM to check ECM function. (ECM may be the cause of an incident, but
this is rare.)

2. Perform initialization of NVIS (NATS) system and registration of all NVIS (NATS) ignition key IDs. Refer to
EC-29, "ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT : Special Repair Requirement".

>> GO TO 4.
19.INSPECTION END

If ECM is replaced during this BASIC INSPECTION procedure, perform EC-29, "ADDITIONAL SERVICE
WHEN REPLACING CONTROL UNIT : Special Repair Requirement".

>> INSPECTION END
ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT

ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT : Description

INFOID:0000000004779990
When replacing ECM, this procedure must be performed.

ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT : Special Repair Re-
q U i re m e nt INFOID:0000000004779991

1 .PERFORM INITIALIZATION OF NATS SYSTEM AND REGISTRATION OF ALL NATS IGNITION KEY IDS
Refer to BL-249, "ECM Re-communicating Function".

>>GO TO 2.
2.PERFORM VIN REGISTRATION

Refer to EC-31. "VIN REGISTRATION : Special Repair Requirement".

>> GO TO 3.
3.PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING

Refer to EC-31, "ACCELERATOR PEDAL RELEASED POSITION LEARNING : Special Repair Requirement".

>> GO TO 4.
4.PERFORM THROTTLE VALVE CLOSED POSITION LEARNING

Refer to EC-31, "THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair Requirement”.

>> GO TO 5.
5.PERFORM IDLE AIR VOLUME LEARNING

Refer to EC-32, "IDLE AIR VOLUME LEARNING : Special Repair Requirement".

>>END
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IDLE SPEED
IDLE SPEED : DeSCription INFOID:0000000004779992

This describes how to check the idle speed. For the actual procedure, follow the instructions in “BASIC
INSPECTION”.

IDLE SPEED : Special Repair Requirement INFOIDI0000000004779983

1 .CHECK IDLE SPEED

With CONSULT-III

Check idle speed in “DATA MONITOR” mode with CONSULT-III.
With GST

Check idle speed with Service $01 of GST.

>> INSPECTION END
IGNITION TIMING

I G N ITI O N TI M I N G : DeSCri ption INFOID:0000000004779994

This describes how to check the ignition timing. For the actual procedure, follow the instructions in “BASIC
INSPECTION”.

IGNITION TIMING : Special Repair Requirement INFOID:0000000004779995

1 .CHECK IGNITION TIMING

1. Attach timing light to No. 1 ignition coil (1) wire as shown.

2 : Timing light

: Vehicle front

2. Check ignition timing.

1 :Timing indicator

>> INSPECTION END

VIN REGISTRATION
VIN REGISTRATION : Description INFOIDI0000000004779995
VIN Registration is an operation to registering VIN in ECM. It must be performed each time ECM is replaced.

NOTE:
Accurate VIN which is registered in ECM may be required for Inspection & Maintenance (I/M).
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VIN REGISTRATION : Special Repair Requirement INFOIDI0000000004779997
1.CHECK VIN

Check the VIN of the vehicle and note it. Refer to GI-43, "Model Variation".

>> GO TO 2.
2.PERFORM VIN REGISTRATION

With CONSULT-III
1. Turn ignition switch ON and engine stopped.
2. Select “VIN REGISTRATION” in “WORK SUPPORT” mode.
3. Follow the instruction of CONSULT-III display.

>>END
ACCELERATOR PEDAL RELEASED POSITION LEARNING

ACCELERATOR PEDAL RELEASED POSITION LEARNING : Description neoosmsosrrssss

Accelerator Pedal Released Position Learning is a function of ECM to learn the fully released position of the
accelerator pedal by monitoring the accelerator pedal position sensor output signal. It must be performed each
time harness connector of accelerator pedal position sensor or ECM is disconnected.

ACCELERATOR PEDAL RELEASED POSITION LEARNING : Special Repair Re-
q U i re m e nt INFOID:0000000004779999

1.START

Make sure that accelerator pedal is fully released.
Turn ignition switch ON and wait at least 2 seconds.
Turn ignition switch OFF and wait at least 10 seconds.
Turn ignition switch ON and wait at least 2 seconds.
Turn ignition switch OFF and wait at least 10 seconds.

abrwN =

>> END
THROTTLE VALVE CLOSED POSITION LEARNING

THROTTLE VALVE CLOSED POSITION LEARNING : Description INFOID:0000000004750000

Throttle Valve Closed Position Learning is a function of ECM to learn the fully closed position of the throttle
valve by monitoring the throttle position sensor output signal. It must be performed each time harness connec-
tor of electric throttle control actuator or ECM is disconnected.

THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair Requirement

INFOID:0000000004780001

1.START

1.  Make sure that accelerator pedal is fully released.
2. Turn ignition switch ON.
3. Turn ignition switch OFF and wait at least 10 seconds.
Make sure that throttle valve moves during above 10 seconds by confirming the operating sound.

>> END
IDLE AIR VOLUME LEARNING

IDLE AIR VOLUME LEARNING : Description INFOID:0000000004780002

Idle Air Volume Learning is a function of ECM to learn the idle air volume that keeps each engine idle speed
within the specific range. It must be performed under any of the following conditions:
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» Each time electric throttle control actuator or ECM is replaced.
+ Idle speed or ignition timing is out of specification.

IDLE AIR VOLUME LEARNING : Special Repair Requirement INFOIDI0000000004780003

1 .PRECONDITIONING

Make sure that all of the following conditions are satisfied.

Learning will be cancelled if any of the following conditions are missed for even a moment.

 Battery voltage: More than 12.9 V (At idle)

» Engine coolant temperature: 70 - 100°C (158 - 212°F)

» Selector lever: P or N (A/T), Neutral (M/T)

* Electric load switch: OFF
(Air conditioner, headlamp, rear window defogger)
On vehicles equipped with daytime light systems, if the parking brake is applied before the engine is
started the headlamp will not be illuminated.

+ Steering wheel: Neutral (Straight-ahead position)

* Vehicle speed: Stopped

» Transmission: Warmed-up

- A/T models

» With CONSULT-III: Drive vehicle until “FLUID TEMP SE” in “DATA MONITOR” mode of “TRANSMISSION”
system indicates less than 0.9 V.

» Without CONSULT-III: Drive vehicle for 10 minutes.

- M/T models

* Drive vehicle for 10 minutes.

Do you have CONSULT-I11?

YES >>GOTO 2.
NO >> GO TO 3.

2.IDLE AIR VOLUME LEARNING

With CONSULT-III

1. Perform Accelerator Pedal Released Position Learning. Refer to EC-31, "ACCELERATOR PEDAL
RELEASED POSITION LEARNING : Special Repair Requirement".

2. Perform Throttle Valve Closed Position Learning. Refer to EC-31, "THROTTLE VALVE CLOSED POSI-
TION LEARNING : Special Repair Requirement".

3. Start engine and warm it up to normal operating temperature.

4. Select “IDLE AIR VOL LEARN” in “WORK SUPPORT” mode.

5. Touch “START” and wait 20 seconds.

Is “CMPLT” displayed on CONSULT-III screen?

YES >>GOTOA4.
NO >>GO TO 5.

3.IDLE AIR VOLUME LEARNING

Without CONSULT-III

NOTE:

* It is better to count the time accurately with a clock.

+ It is impossible to switch the diagnostic mode when an accelerator pedal position sensor circuit has
a malfunction.

1. Perform Accelerator Pedal Released Position Learning. Refer to EC-31, "ACCELERATOR PEDAL

RELEASED POSITION LEARNING : Special Repair Requirement".

2. Perform Throttle Valve Closed Position Learning. Refer to EC-31, "THROTTLE VALVE CLOSED POSI-

TION LEARNING : Special Repair Requirement".

Start engine and warm it up to normal operating temperature.

Turn ignition switch OFF and wait at least 10 seconds.

Confirm that accelerator pedal is fully released, turn ignition switch ON and wait 3 seconds.

Repeat the following procedure quickly five times within 5 seconds.

Fully depress the accelerator pedal.

Fully release the accelerator pedal.

Wait 7 seconds, fully depress the accelerator pedal and keep it for approx. 20 seconds until the MIL stops

blinking and turned ON.

8. Fully release the accelerator pedal within 3 seconds after the MIL turned ON.
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9. Startengine and let it idle.
10. Wait 20 seconds.

Run
Engine O
9 Not run[ =—dle air volume learning starts
Ignition ON[
switch OFF Approx.
Within 7 sec. 20 sec. 3 sec.
3sec. 5sec. Within 10 sec.
Fully 172345
depressed
Accelerator
pedal Fully
released
MIL ON Blinking | ON OFF SEC897C
>> GO TO 4.

4.CHECK IDLE SPEED AND IGNITION TIMING

Rev up the engine two or three times and make sure that idle speed and ignition timing are within the specifi-
cations.

ITEM SPECIFICATION
A/T: 700 + 50 rpm (in P or N position)
ldle speed M/T: 650 + 50 rpm (in Neutral position)
lanition timin A/T: 6 £ 5°BTDC (in P or N position)
9 9 MIT: 6 + 5°BTDC (in Neutral position)

Is the inspection result normal?
YES >>INSPECTION END

5 .DETECT MALFUNCTIONING PART

Check the following

» Check that throttle valve is fully closed.

» Check PCV valve operation.

» Check that downstream of throttle valve is free from air leakage.

Is the inspection result normal?

YES >>GOTOG6.
NO >> Repair or replace malfunctioning part.

©.DETECT MALFUNCTIONING PART

Engine component parts and their installation condition are questionable. Check and eliminate the cause of
the incident.

It is useful to perform “TROUBLE DIAGNOSIS - SPECIFICATION VALUE”". Refer to EC-112, "Description".

If any of the following conditions occur after the engine has started, eliminate the cause of the incident and
perform Idle Air Volume Learning again:

* Engine stalls.

* Erroneous idle.

>> INSPECTION END
MIXTURE RATIO SELF-LEARNING VALUE CLEAR

MIXTURE RATIO SELF-LEARNING VALUE CLEAR : Description

This describes how to erase the mixture ratio self-learning value. For the actual procedure, follow the instruc-
tions in “Diagnosis Procedure”.

MIXTURE RATIO SELF-LEARNING VALUE CLEAR : Special Repair Requirement

INFOID:0000000004780005

INFOID:0000000004780004

1.sTART

EC-33
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INSPECTION AND ADJUSTMENT
< BASIC INSPECTION > [HR16DE]

With CONSULT-lII
Start engine and warm it up to normal operating temperature.
Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CONSULT-III.
Clear mixture ratio self-learning value by touching “CLEAR”.

With GST
Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF.
Disconnect mass air flow sensor harness connector.
Restart engine and let it idle for at least 5 seconds.
Stop engine and reconnect mass air flow sensor harness connector.
Select Service $03 with GST. Make sure DTC P0102 is detected.
Select Service $04 with GST to erase the DTC P0102.

wh =

Nogkowh=

>> END

Revision: October 2008 EC-34 2009 Versa



ENGINE CONTROL SYSTEM

[HR16DE]

< FUNCTION DIAGNOSIS >

FUNCTION DIAGNOSIS
ENGINE CONTROL SYSTEM

System Diagram

O
L

INFOID:0000000004780006
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ENGINE CONTROL SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]

System Description INFOIDI0000000004780007

ECM performs various controls such as fuel injection control and ignition timing control.

Component Parts Location INFOIDI0000000004720008

PBIB2939E

1. Ignition coil (with power transistor) 2. Intake valve timing control solenoid 3. Refrigerant pressure sensor

and spark plug valve

4. Knock sensor 5.  Fuel injector 6. Cooling fan motor

7. Camshaft position sensor (PHASE) 8. IPDM E/R 9. ECM

10. Mass air flow sensor (with intake air 11. Engine coolant temperature sensor 12. Electric throttle control actuator
temperature sensor) (with built in throttle position sensor

and throttle control motor)

13. EVAP canister purge volume control
solenoid valve
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ENGINE CONTROL SYSTEM

< FUNCTION DIAGNOSIS >

[HR16DE]

1. Mass air flow sensor 2.
(with intake air temperature sensor)

4. Camshaft position sensor (PHASE) 5.

7. EVAP canister purge volume control
solenoid valve

Vehicle front

Revision: October 2008

Engine coolant temperature sensor 3.

Ignition coil (with power transistor) 6.

W
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PBIB2940E

Electric throttle control actuator

Fuel injector
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ENGINE CONTROL SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]

PBIB2941E

1. ECM harness connectors 2. ECM 3. IPDME/R

4. Fuel pump fuse (15A) 5. Intake valve timing control solenoid 6. Knock sensor
valve

7. Refrigerant pressure sensor 8. PCV valve

Vehicle front
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ENGINE CONTROL SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]
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JMBIA21922Z

1. Air fuel ratio (A/F) sensor 1 2. Three way catalyst (Manifold) 3. Heated oxygen sensor 2
4. Three way catalyst (Under flloor) 5.  Muffler
Vehicle front

PBIB2943E

Exhaust manifold 2. Air fuel ratio (A/F) sensor 1 3. Heated oxygen sensor 2

4. Heated oxygen sensor 2 harness
connector

Vehicle front
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< FUNCTION DIAGNOSIS >

ENGINE CONTROL SYSTEM

[HR16DE]

1. Cooling fan motor harness connec- 2.

tor
4. Brake pedal

7. Accelerator pedal

10. Fuel pump

Component Description

o

®

Crankshaft position sensor 3.

Accelerator pedal position sensor 6.
harness connector
Fuel level sensor unit and fuel pump 9.

harness connector (view with in-
spection hole cover removed)

AWBIA0044Z2Z

Stop lamp switch
Accelerator pedal position sensor

Fuel pressure regulator

INFOID:0000000004780009

Component Reference
A/F sensor 1 EC-182, "Description”
A/F sensor 1 heater EC-136, "Description"
Accelerator pedal position sensor EC-399, "Description"
Camshaft position sensor (PHASE) EC-268, "Description"
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ENGINE CONTROL SYSTEM

< FUNCTION DIAGNOSIS > [HR16DE]
Component Reference
Crankshaft position sensor (POS) EC-263, "Description"
Cooling fan motor EC-66, "System Description"
Electric throttle control actuator EC-397, "Description"
Engine coolant temperature sensor EC-167, "Description"
EVAP canister purge volume control solenoid valve EC-291, "Description”
EVAP canister vent control valve EC-301, "Description"
EVAP control system pressure sensor EC-312, "Description”
Fuel injector EC-430, "Description"
Fuel level sensor EC-342, "Description"
Fuel pump EC-434, "Description"
Fuel tank temperature sensor EC-240, "Description”
Heated oxygen sensor 2 EC-204, "Description"
Heated oxygen sensor 2 heater EC-140, "Description"
Ignition signal EC-439, "Description"
Intake air temperature sensor EC-162, "Description”
Intake valve timing control solenoid valve EC-84, "System Description"
Knock sensor EC-259, "Description"
Mass air flow sensor EC-148, "Description"
Park/neutral position switch EC-362, "Description”
PCV valve EC-456, "Description"
Refrigerant pressure sensor EC-457, "Description”
Stop lamp switch EC-380, "Description"
Throttle control motor EC-393, "Description"
Throttle control motor relay EC-384, "Description"
Throttle position sensor EC-171, "Description"
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MULTIPORT FUEL INJECTION SYSTEM

< FUNCTION DIAGNOSIS > [HR16DE]
System Diagram INFOIDI0000000004760010
Crankshaft position sensor (POS) Engine speed™ & Piston position
Camshaft position sensor (PHASE)
1 Amount of intake air
I Mass air flow sensor I »
1 Intake air temperature
I Intake air temperature sensor I »
- 1 Engine coolant temperature
I Engine coolant temperature sensor [
1 Density of oxygen in exhaust gas
| Heated oxygen sensor 1 [
1 Throttle position
I Throttle position sensor [ Fuel injection &
1 Accelerator pedal position mixture ratio
I Accelerator pedal position sensor I » control
| Gear position ECM Fuel injector
I Park/neutral position (PNP) switch I »
I Battery voltage™
I Battery [
1 Engine knocking condition
| Knock sensor [
. 1 Density of oxygen in exhaust gas
| Heated oxygen sensor 2" I
Power steering operation
l EPS control unit }:Immmt‘
ABS actuator and electric unit (control unit) Vehicle speed
Combination meter
Air conditioner ON signal
| BCM I:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:»
*1 : This sensor is not used to control the engine system under normal conditions.
*2 : ECM determines the start signal status by the signals of engine speed and battery voltage.
cmmp : This signal is sent via the CAN communication line. JMBIA2193GH|
System Description INFOID:0000000004730011
INPUT/OUTPUT SIGNAL CHART
Sensor Input signal to ECM ECM function Actuator
Crankshaft position sensor (POS) Engine speed*3
Camshaft position sensor (PHASE) Piston position
Mass air flow sensor Amount of intake air
Intake air temperature sensor Intake air temperature
Engine coolant temperature sensor Engine coolant temperature
Air fuel ratio (A/F) sensor 1 Density of oxygen in exhaust gas
Throttle position sensor Throttle position
Accelerator pedal position sensor Accelerator pedal position Fuel injection o
& mixture ratio | Fuel injector
Park/neutral position (PNP) switch Gear position control
Battery Battery voltage*®
Knock sensor Engine knocking condition
Heated oxygen sensor 2+1 Density of oxygen in exhaust gas
EPS control unit Power steering operation*2
ABS actuator and electric unit (control unit)
— Vehicle speed*2
Combination meter
BCM Air conditioner ON signal*2
*1: This sensor is not used to control the engine system under normal conditions.
*2: This signal is sent to the ECM via the CAN communication line.
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MULTIPORT FUEL INJECTION SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]

*3: ECM determines the start signal status by the signals of engine speed and battery voltage.
SYSTEM DESCRIPTION

The amount of fuel injected from the fuel injector is determined by the ECM. The ECM controls the length of
time the valve remains open (injection pulse duration). The amount of fuel injected is a program value in the -
EC

ECM memory. The program value is preset by engine operating conditions. These conditions are determined
by input signals (for engine speed and intake air) from the crankshaft position sensor (POS), camshaft position
sensor (PHASE) and the mass air flow sensor.

VARIOUS FUEL INJECTION INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injected is compensated to improve engine performance under various operat-
ing conditions as listed below.

<Fuel increase>

* During warm-up

* When starting the engine

» During acceleration

* Hot-engine operation

* When selector lever is changed from N to D (A/T models)
» High-load, high-speed operation

<Fuel decrease>
* During deceleration
» During high engine speed operation

MIXTURE RATIO FEEDBACK CONTROL (CLOSED LOOP CONTROL)

CLOSED LOOP CONTROL

Injection pulse Fuel
ECM >|] injectors

Feedback Fuel
signal injection

Combustion
A/F sensor 1 Engine
PBIB2793E

The mixture ratio feedback system provides the best air-fuel mixture ratio for driveability and emission control.
The three way catalyst (manifold) can better reduce CO, HC and NOx emissions. This system uses A/F sen-
sor 1 in the exhaust manifold to monitor whether the engine operation is rich or lean. The ECM adjusts the
injection pulse width according to the sensor voltage signal. For more information about A/F sensor 1, refer to
EC-182, "Description". This maintains the mixture ratio within the range of stoichiometric (ideal air-fuel mix-
ture).

This stage is referred to as the closed loop control condition.

Heated oxygen sensor 2 is located downstream of the three way catalyst (manifold). Even if the switching
characteristics of A/F sensor 1 shift, the air-fuel ratio is controlled to stoichiometric by the signal from heated
oxygen sensor 2.

* Open Loop Control

The open loop system condition refers to when the ECM detects any of the following conditions. Feedback
control stops in order to maintain stabilized fuel combustion.

Deceleration and acceleration

High-load, high-speed operation

Malfunction of A/F sensor 1 or its circuit

Insufficient activation of A/F sensor 1 at low engine coolant temperature

High engine coolant temperature

During warm-up

After shifting from N to D (A/T models)

- When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture ratio signal transmitted from A/F sensor 1.
This feedback signal is then sent to the ECM. The ECM controls the basic mixture ratio as close to the theoret-
ical mixture ratio as possible. However, the basic mixture ratio is not necessarily controlled as originally
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MULTIPORT FUEL INJECTION SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]

designed. Both manufacturing differences (i.e., mass air flow sensor hot wire) and characteristic changes dur-
ing operation (i.e., fuel injector clogging) directly affect mixture ratio.

Accordingly, the difference between the basic and theoretical mixture ratios is monitored in this system. This is
then computed in terms of “injection pulse duration” to automatically compensate for the difference between
the two ratios.

“Fuel trim” refers to the feedback compensation value compared against the basic injection duration. Fuel trim
includes short-term fuel trim and long-term fuel trim.

“Short-term fuel trim” is the short-term fuel compensation used to maintain the mixture ratio at its theoretical
value. The signal from A/F sensor 1 indicates whether the mixture ratio is RICH or LEAN compared to the the-
oretical value. The signal then triggers a reduction in fuel volume if the mixture ratio is rich, and an increase in
fuel volume if it is lean.

“Long-term fuel trim” is overall fuel compensation carried out over time to compensate for continual deviation
of the short-term fuel trim from the central value. Continual deviation will occur due to individual engine differ-
ences, wear over time and changes in the usage environment.

FUEL INJECTION TIMING

» Sequential multiport fuel injection system * Simultaneous multiport fuel injection system

| __— Injection pulse |_|

No. 1 cylinder No. 1 cylinder _I_l |_|_
No. 2 cylinder _|_ No. 2 cylinder —I_l |_| |_|—
No. 3 cylinder No. 3 cylinder _I_l |_| |_|_
No. 4 cylinder No. 4 cylinder _l_l |_| —l_

’ ’4—1 engine cycle—>| |‘—1 engine cycle ———»| SEF337W

Two types of systems are used.

» Sequential Multiport Fuel Injection System
Fuel is injected into each cylinder during each engine cycle according to the ignition order. This system is
used when the engine is running.

+ Simultaneous Multiport Fuel Injection System
Fuel is injected simultaneously into all four cylinders twice each engine cycle. In other words, pulse signals
of the same width are simultaneously transmitted from the ECM.
The four injectors will then receive the signals two times for each engine cycle.
This system is used when the engine is being started and/or if the fail-safe system (CPU) is operating.

FUEL SHUT-OFF
Fuel to each cylinder is cut off during deceleration, operation of the engine at excessively high speeds or oper-
ation of the vehicle at excessively high speeds.
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MULTIPORT FUEL INJECTION SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]

Component Parts Location INFOIDI0000000004780012

PBIB2939E

1. Ignition coil (with power transistor) 2. Intake valve timing control solenoid 3. Refrigerant pressure sensor

and spark plug valve
. Knock sensor 5. Fuel injector 6. Cooling fan motor
7. Camshaft position sensor (PHASE) 8. IPDM E/R 9. ECM
10. Mass air flow sensor (with intake air 11. Engine coolant temperature sensor 12. Electric throttle control actuator
temperature sensor) (with built in throttle position sensor

and throttle control motor)

13. EVAP canister purge volume control
solenoid valve
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MULTIPORT FUEL INJECTION SYSTEM

< FUNCTION DIAGNOSIS > [HR16DE]

PBIB2940E

1. Mass air flow sensor 2. Engine coolant temperature sensor 3.  Electric throttle control actuator
(with intake air temperature sensor)
4. Camshaft position sensor (PHASE) 5. Ignition coil (with power transistor) 6.  Fuel injector

7. EVAP canister purge volume control
solenoid valve

Vehicle front
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MULTIPORT FUEL INJECTION SYSTEM

< FUNCTION DIAGNOSIS >

[HR16DE]

ECM harness connectors
4.  Fuel pump fuse (15A)

7. Refrigerant pressure sensor
Vehicle front

Revision: October 2008

PBIB2941E

ECM 3. IPDME/R
Intake valve timing control solenoid 6. Knock sensor
valve

PCV valve
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MULTIPORT FUEL INJECTION SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]
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1. Air fuel ratio (A/F) sensor 1 2. Three way catalyst (Manifold) 3. Heated oxygen sensor 2
4. Three way catalyst (Under flloor) 5.  Muffler
Vehicle front

PBIB2943E

Exhaust manifold 2. Air fuel ratio (A/F) sensor 1 3. Heated oxygen sensor 2

4. Heated oxygen sensor 2 harness
connector

Vehicle front
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MULTIPORT FUEL INJECTION SYSTEM

< FUNCTION DIAGNOSIS >

[HR16DE]

1. Cooling fan motor harness connec-
tor
4. Brake pedal

7. Accelerator pedal

10. Fuel pump

Component Description

2.

o

®

Crankshaft position sensor 3.

Accelerator pedal position sensor 6.
harness connector

Fuel level sensor unit and fuel pump 9.
harness connector (view with in-
spection hole cover removed)

AWBIA0044Z2Z

Stop lamp switch

Accelerator pedal position sensor

Fuel pressure regulator

INFOID:0000000004780013

Component

Reference

A/F sensor 1

EC-182, "Description"

Accelerator pedal position sensor

EC-399, "Description"

Camshaft position sensor (PHASE)

EC-268, "Description"

Crankshaft position sensor (POS)

EC-263, "Description"

Revision: October 2008
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MULTIPORT FUEL INJECTION SYSTEM

< FUNCTION DIAGNOSIS > [HR16DE]
Component Reference
Engine coolant temperature sensor EC-167, "Description"
Fuel injector EC-430, "Description"
Heated oxygen sensor 2 EC-204, "Description”
Intake air temperature sensor EC-162, "Description"
Knock sensor EC-259, "Description"
Mass air flow sensor EC-148, "Description"
Park/neutral position switch EC-362, "Description”
Throttle position sensor EC-171, "Description"
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ELECTRIC IGNITION SYSTEM

< FUNCTION DIAGNOSIS > [HR16DE]

ELECTRIC IGNITION SYSTEM

System Diagram INFOIDI0000000004720014
Crankshaft position sensor (POS) Engine speed'& Piston position

Camshaft position sensor (PHASE)

Amount of intake air

Mass air flow sensor

Engine coolant temperature

Engine coolant temperature sensor

Throttle position

Throttle position sensor

|
| |
| |
|
|
| |
Accelerator pedal position Ignition timing control Igniti il
— | gnition g gnition coi
| Accelerator pedal position sensor | » ECM (with power transistor)
| |
J
|
| ;
| ]
J

Gear position

Park/neutral position (PNP) switch

Battery voltage”

Battery

Engine knocking condition

Knock sensor

ABS actuator and electric unit (control unit) Vehicle speed

Combination meter

* : ECM determines the start signal status by the signals of engine speed and battery voltage.
—=wp: This signal is sent via the CAN communication line. JMBIA2194GB|

System Description INFOIDI0000000004780015

INPUT/OUTPUT SIGNAL CHART

Sensor Input signal to ECM ECM function Actuator
Crankshaft position sensor (POS) Engine speed*2
Camshaft position sensor (PHASE) Piston position
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant temperature
Throttle position sensor Throttle position
Accelerator pedal position sensor Accelerator pedal position Ignition timing Ignltlgn coil (with power
control transistor)

Battery Battery voltage*2
Knock sensor Engine knocking
Park/neutral position (PNP) switch Gear position
ABS actuator and electric unit (control unit)

— Vehicle speed*1
Combination meter

*1: This signal is sent to the ECM via the CAN communication line.
*2: ECM determines the start signal status by the signals of engine speed and battery voltage.

SYSTEM DESCRIPTION

Ignition order: 1-3-4-2

The ignition timing is controlled by the ECM to maintain the best air-fuel ratio for every running condition of the
engine. The ignition timing data is stored in the ECM.

The ECM receives information such as the injection pulse width and camshaft position sensor (PHASE) sig-
nal. Computing this information, ignition signals are transmitted to the power transistor.

During the following conditions, the ignition timing is revised by the ECM according to the other data stored in
the ECM.

+ At starting

* During warm-up

« Atidle

* At low battery voltage

* During acceleration
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ELECTRIC IGNITION SYSTEM

< FUNCTION DIAGNOSIS > [HR16DE]

The knock sensor retard system is designed only for emergencies. The basic ignition timing is programmed
within the anti-knocking zone, if recommended fuel is used under dry conditions. The retard system does not
operate under normal driving conditions. If engine knocking occurs, the knock sensor monitors the condition.
The signal is transmitted to the ECM. The ECM retards the ignition timing to eliminate the knocking condition.

Component Parts Location INFOID:0000000004720015

PBIB2939E

1. Ignition coil (with power transistor) 2. Intake valve timing control solenoid 3. Refrigerant pressure sensor

and spark plug valve

4. Knock sensor 5.  Fuel injector 6. Cooling fan motor

7. Camshaft position sensor (PHASE) 8. IPDM E/R 9. ECM

10. Mass air flow sensor (with intake air 11. Engine coolant temperature sensor 12. Electric throttle control actuator
temperature sensor) (with built in throttle position sensor

and throttle control motor)

13. EVAP canister purge volume control
solenoid valve
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ELECTRIC IGNITION SYSTEM
[HR16DE]

< FUNCTION DIAGNOSIS >
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PBIB2940E
1. Mass air flow sensor 2. Engine coolant temperature sensor 3.  Electric throttle control actuator

(with intake air temperature sensor)
4. Camshaft position sensor (PHASE) 5. Ignition coil (with power transistor) 6.  Fuel injector

7. EVAP canister purge volume control
solenoid valve

Vehicle front

Revision: October 2008 EC-53 2009 Versa



ELECTRIC IGNITION SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]

PBIB2941E

1. ECM harness connectors 2. ECM 3. IPDME/R

4. Fuel pump fuse (15A) 5. Intake valve timing control solenoid 6. Knock sensor
valve

7. Refrigerant pressure sensor 8. PCV valve

Vehicle front
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ELECTRIC IGNITION SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]
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1. Air fuel ratio (A/F) sensor 1 2. Three way catalyst (Manifold) 3. Heated oxygen sensor 2
4. Three way catalyst (Under flloor) 5.  Muffler
Vehicle front

PBIB2943E

Exhaust manifold 2. Air fuel ratio (A/F) sensor 1 3. Heated oxygen sensor 2

4. Heated oxygen sensor 2 harness
connector

Vehicle front
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< FUNCTION DIAGNOSIS >

ELECTRIC IGNITION SYSTEM

[HR16DE]

1. Cooling fan motor harness connec- 2.

tor
4. Brake pedal

7. Accelerator pedal

10. Fuel pump

Component Description

5.

8.

Crankshaft position sensor 3.

Accelerator pedal position sensor 6.
harness connector

Fuel level sensor unit and fuel pump 9.
harness connector (view with in-
spection hole cover removed)

AWBIA0044Z2Z

Stop lamp switch

Accelerator pedal position sensor

Fuel pressure regulator

INFOID:0000000004780017

Component Reference
Accelerator pedal position sensor EC-399, "Description"
Camshaft position sensor (PHASE) EC-268, "Description"
Crankshaft position sensor (POS) EC-263, "Description”
Engine coolant temperature sensor EC-167, "Description"
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ELECTRIC IGNITION SYSTEM

< FUNCTION DIAGNOSIS > [HR16DE]
Component Reference
Ignition signal EC-439, "Description”
Knock sensor EC-259, "Description”
Mass air flow sensor EC-148, "Description”
Park/neutral position switch EC-362, "Description"
Throttle position sensor EC-171, "Description"
Vehicle speed sensor EC-347, "Description"
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AIR CONDITIONING CUT CONTROL

< FUNCTION DIAGNOSIS > [HR16DE]
System Diagram INFOIDI0000000004780015
Crankshaft position sensor (POS) Engine speed’ & Piston position N
Camshaft position sensor (PHASE) "
| Engine coolant temperature
I Engine coolant temperature sensor | >
| Accelerator pedal position
| Accelerator pedal position sensor [ >
Battery voltage” ; -
I Battery I y g R Air conditioner
cut control
. ECM IPDM E/R
- 1 Refrigerant pressure
I Refrigerant pressure sensor [
Power steering operation
I EPS control unit }:-:-:-:-:-:-:-:-:-:-:m:m}
A/C relay Compressor
ABS actuator and electric unit (control unit) Vehicle speed R
Combination meter
Air conditioner ON signal
*: ECM determines the start signal status by the signals of engine speed and battery voltage.
—=mp: This signal is sent via the CAN communication line.
JMBIA2195GB
System Description INFOID:0000000004750019
INPUT/OUTPUT SIGNAL CHART
Sensor Input Signal to ECM ECM function Actuator
Air conditioner switch*' Air conditioner ON signal
Accelerator pedal position sensor Accelerator pedal position
Crankshaft position sensor (POS) Enai 4*2
Camshaft position sensor (PHASE) ngine spee
Engine coolant temperature sensor Engine coolant temperature IPDM E/R

Battery

Battery voltage*2

Air conditioner
cut control

Refrigerant pressure sensor

Refrigerant pressure

\
Air conditioner relay

i

Compressor
EPS control unit Power steering operation
ABS actuator and electric unit (control unit)
— Vehicle speed*1
Combination meter
BCM Air conditioner ON signal*!
*1: This signal is sent to the ECM via the CAN communication line.
*2: ECM determines the start signal status by the signals of engine speed and battery voltage.
SYSTEM DESCRIPTION
This system improves engine operation when the air conditioner is used.
Under the following conditions, the air conditioner is turned off.
* When the accelerator pedal is fully depressed.
* When cranking the engine.
+ At high engine speeds.
* When the engine coolant temperature becomes excessively high.
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AIR CONDITIONING CUT CONTROL
< FUNCTION DIAGNOSIS > [HR16DE]

* When operating power steering during low engine speed or low vehicle speed.
* When engine speed is excessively low.
* When refrigerant pressure is excessively low or high.

Component Parts Location INFOID:0000000004750020
E

PBIB2939E

1. Ignition coil (with power transistor) 2. Intake valve timing control solenoid 3. Refrigerant pressure sensor

and spark plug valve
. Knock sensor 5. Fuel injector 6. Cooling fan motor
7. Camshaft position sensor (PHASE) 8. IPDME/R 9. ECM
10. Mass air flow sensor (with intake air 11. Engine coolant temperature sensor 12. Electric throttle control actuator
temperature sensor) (with built in throttle position sensor

and throttle control motor)

13. EVAP canister purge volume control
solenoid valve
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AIR CONDITIONING CUT CONTROL

< FUNCTION DIAGNOSIS > [HR16DE]

PBIB2940E

1. Mass air flow sensor 2. Engine coolant temperature sensor 3.  Electric throttle control actuator
(with intake air temperature sensor)
4. Camshaft position sensor (PHASE) 5. Ignition coil (with power transistor) 6.  Fuel injector

7. EVAP canister purge volume control
solenoid valve

Vehicle front
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AIR CONDITIONING CUT CONTROL
< FUNCTION DIAGNOSIS > [HR16DE]

PBIB2941E

ECM harness connectors 2. ECM 3. IPDME/R
4.  Fuel pump fuse (15A) 5. Intake valve timing control solenoid 6. Knock sensor
valve
7. Refrigerant pressure sensor 8. PCVvalve

Vehicle front
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AIR CONDITIONING CUT CONTROL
< FUNCTION DIAGNOSIS > [HR16DE]
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JMBIA2192Z2Z

1. Air fuel ratio (A/F) sensor 1 2. Three way catalyst (Manifold) 3. Heated oxygen sensor 2
4. Three way catalyst (Under flloor) 5.  Muffler
Vehicle front

PBIB2943E

Exhaust manifold 2. Air fuel ratio (A/F) sensor 1 3. Heated oxygen sensor 2

4. Heated oxygen sensor 2 harness
connector

Vehicle front
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AIR CONDITIONING CUT CONTROL

< FUNCTION DIAGNOSIS >

[HR16DE]

1. Cooling fan motor harness connec-
tor
4. Brake pedal

7. Accelerator pedal

10. Fuel pump

Component Description

2.

o

®

Crankshaft position sensor 3.

Accelerator pedal position sensor 6.
harness connector

Fuel level sensor unit and fuel pump 9.
harness connector (view with in-
spection hole cover removed)

AWBIA0044Z2Z

Stop lamp switch
Accelerator pedal position sensor

Fuel pressure regulator

INFOID:0000000004780021

Component

Reference

Accelerator pedal position sensor

EC-399, "Description"

Camshaft position sensor (PHASE)

EC-268. "Description"

Crankshaft position sensor (POS)

EC-263, "Description"
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AIR CONDITIONING CUT CONTROL

< FUNCTION DIAGNOSIS > [HR16DE]
Component Reference
Engine coolant temperature sensor EC-167, "Description"
Refrigerant pressure sensor EC-457, "Description"
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CAN COMMUNICATION

< FUNCTION DIAGNOSIS > [HR16DE]
CAN COMMUNICATION
System Description INFOIDI0000000004780025

CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul- gig
tiplex communication line with high data communication speed and excellent error detection ability. Many elec-
tronic control units are equipped onto a vehicle, and each control unit shares information and links with other
control units during operation (not independent). In CAN communication, control units are connected with 2
communication lines (CAN H line, CAN L line) allowing a high rate of information transmission with less wiring.
Each control unit transmits/receives data but selectively reads required data only.

Refer to LAN-26. "CAN Communication Signal Chart", about CAN communication for detail..
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< FUNCTION DIAGNOSIS >

COOLING FAN CONTROL

[HR16DE]

COOLING FAN CONTROL

System Diagram

INFOID:0000000004780027

Crankshaft position sensor (POS)

Engine speed’ & Piston position

Camshaft position sensor (PHASE)

Engine coolant temperature

| Engine coolant temperature sensor [

A 4

Refrigerant pressure

| Refrigerant pressure sensor [

Cooling fan control

IPDM E/R —‘

I Battery voltage’ ECM
| Battery I
ABS actuator and electric unit (control unit) Vehicle speed Cooling fan .| Cooling fan
. relay motor
Combination meter
Air conditioner ON signal
BCM }:mttm}
* : ECM determines the start signal status by the signals of engine speed and battery voltage.
=P : This signal is sent via the CAN communication line.
JMBIA2196GB
System Description INFOID:0000000004730025
INPUT/OUTPUT SIGNAL CHART
Sensor Input signal to ECM ECM function Actuator
Crankshaft position sensor (POS) Enai g1
Camshaft position sensor (PHASE) ngine spee
Batter *1
y Battery voltage IPDM E/R

ABS actuator and electric unit (control unit)

Combination meter

Vehicle speed*2

Engine coolant temperature sensor

Engine coolant temperature

BCM

Air conditioner ON signal*2

Refrigerant pressure sensor

Refrigerant pressure

Cooling fan
control

{

Cooling fan relay

Cooling fan motor

*1: The ECM determines the start signal status by the signals of engine speed and battery voltage.
*2: This signal is sent to ECM via the CAN communication line.

SYSTEM DESCRIPTION

ECM controls cooling fan speed corresponding to vehicle speed, engine coolant temperature, refrigerant pres-
sure, air conditioner ON signal. Then control system has 3-step control [HIGH/LOW/OFF].

Cooling Fan Operation
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COOLING FAN CONTROL
< FUNCTION DIAGNOSIS > [HR16DE]
Models with A/C

Air conditioner switch is ON. Air conditioner switch is ON.
Refrigerant pressure is less than Refrigerant pressure is more than

[ TR . . . e . o .
5 . Air conditioner switch is OFF. S 1580kPa(16.12 kg/cm2, 229.1 psi). 5 o= 1,580 kPa (16.12 kg/cm?, 229.1 psi).
© © 5K «© )
5° 3 B B 2°
£ 100 (212) kX £ 100 (212) RXSEXXCS X £ 100 (212)
2 2 2
S 98(208) S 98(208) T 98(208)
° ° ©
o o o
o — o o
[ [ [
C c [
2’ | | é, k)
5 20 80 S 20 80 5 20 80
(12) (50) (12) (50) (12) (50)
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)

D : Cooling fans do not operate. : Cooling fans operate at Low speed. & : Cooling fans operate at High speed.

PBIB2483E

Models without A/C

™

2= B RS

D ° 100 (212) EESSEEEEASSOIIOIIIEIIICK

Q v

: .

e

- 98 (208)

Kl

o

o

o

2 2080 []: Cooling fan does not operate.

£ .

S (12) (50) V] : Cooling fan operates at Low speed.

Vehicle speed km/h (MPH) m : Cooling fan operates at High speed.

PBIB3335E

Cooling Fan Relay Operation
The ECM controls cooling fan relays via the CAN communication line.

Cooling fan relay
Cooling fan speed
1 2 3
Stop (OFF) OFF OFF OFF
Low (LOW) ON OFF OFF
High (HI) ON ON ON
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COOLING FAN CONTROL
< FUNCTION DIAGNOSIS > [HR16DE]
Component Parts Location INFOIDI0000000004730029

PBIB2939E

1. Ignition coil (with power transistor) 2. Intake valve timing control solenoid 3. Refrigerant pressure sensor

and spark plug valve

4. Knock sensor 5.  Fuel injector 6. Cooling fan motor

7. Camshaft position sensor (PHASE) 8. IPDM E/R 9. ECM

10. Mass air flow sensor (with intake air 11. Engine coolant temperature sensor 12. Electric throttle control actuator
temperature sensor) (with built in throttle position sensor

and throttle control motor)

13. EVAP canister purge volume control
solenoid valve
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COOLING FAN CONTROL

< FUNCTION DIAGNOSIS >

[HR16DE]

1. Mass air flow sensor 2.
(with intake air temperature sensor)

4. Camshaft position sensor (PHASE) 5.

7. EVAP canister purge volume control
solenoid valve

Vehicle front

Revision: October 2008

Engine coolant temperature sensor 3.

Ignition coil (with power transistor) 6.
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PBIB2940E

Electric throttle control actuator

Fuel injector

2009 Versa
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COOLING FAN CONTROL
< FUNCTION DIAGNOSIS > [HR16DE]

PBIB2941E

1. ECM harness connectors 2. ECM 3. IPDME/R

4. Fuel pump fuse (15A) 5. Intake valve timing control solenoid 6. Knock sensor
valve

7. Refrigerant pressure sensor 8. PCV valve

Vehicle front
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COOLING FAN CONTROL
< FUNCTION DIAGNOSIS > [HR16DE]
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1. Air fuel ratio (A/F) sensor 1 2. Three way catalyst (Manifold) 3. Heated oxygen sensor 2
4. Three way catalyst (Under flloor) 5.  Muffler
Vehicle front

PBIB2943E

Exhaust manifold 2. Air fuel ratio (A/F) sensor 1 3. Heated oxygen sensor 2

4. Heated oxygen sensor 2 harness
connector

Vehicle front
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< FUNCTION DIAGNOSIS >

COOLING FAN CONTROL

[HR16DE]

1. Cooling fan motor harness connec-

tor
4. Brake pedal

7. Accelerator pedal

10. Fuel pump

Component Description

2.

o

®

Crankshaft position sensor 3.

Accelerator pedal position sensor 6.
harness connector
Fuel level sensor unit and fuel pump 9.

harness connector (view with in-
spection hole cover removed)

AWBIA0044Z2Z

Stop lamp switch

Accelerator pedal position sensor

Fuel pressure regulator

INFOID:0000000004780030

Component

Reference

Camshaft position sensor (PHASE)

EC-268, "Description”

Crankshaft position sensor (POS)

EC-263, "Description"

Cooling fan motor

EC-66, "System Description"
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COOLING FAN CONTROL

< FUNCTION DIAGNOSIS > [HR16DE]
Component Reference
Engine coolant temperature sensor EC-167, "Description"
Refrigerant pressure sensor EC-457, "Description"
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EVAPORATIVE EMISSION SYSTEM

< FUNCTION DIAGNOSIS > [HR16DE]
System Diagram INFOIDI0000000004780031
Crankshaft position sensor Engine speed” & Piston position
Camshaft position sensor
Amount of intake air
Mass air flow sensor
Engine coolant temperature
Engine coolant temperature sensor
Density of oxygen in exhaust gas
Air fuel ratio (A/F) sensor 1
Throttle position EVAP canister EVAP canister

Throttle position sensor

Accelerator pedal position sensor

Accelerator pedal position

ECM

purge flow control

purge volume

control solenoid

. valve
Battery voltage
Battery
Fuel temperature in fuel tank
Fuel tank temperature sensor
Pressure in purge line
EVAP control system pressure sensor
ABS actuator and electric unit (control unit) Vehicle speed
Combination meter
* : ECM determines the start signal status by the signals of engine speed and battery voltage.
== : This signal is sent via the CAN communication line. JMBIA2197GB
System Description INFOID:0000000004730052
INPUT/OUTPUT SIGNAL CHART
Sensor Input signal to ECM ECM function Actuator

Crankshaft position sensor (POS)
Camshaft position sensor (PHASE)

Engine speed*!

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Battery

Battery voltage*'

Throttle position sensor

Throttle position

Accelerator pedal position sensor

Accelerator pedal position

Air fuel ratio (A/F) sensor 1

Density of oxygen in exhaust gas
(Mixture ratio feedback signal)

Fuel tank temperature sensor

Fuel temperature in fuel tank

EVAP control system pressure sensor

Pressure in purge line

ABS actuator and electric unit (control unit)

Combination meter

Vehicle speed*2

EVAP canister
purge flow control

EVAP canister purge vol-
ume control solenoid valve

*1: ECM determines the start signal status by the signals of engine speed and battery voltage.
*2: This signal is sent to the ECM via the CAN communication line.
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EVAPORATIVE EMISSION SYSTEM
< FUNCTION DIAGNOSIS >

[HR16DE]

SYSTEM DESCRIPTION

Intake manifold Electric throttle

control actuator
Purge line

Fuel filler cap with
pressure relief valve
and vacuum relief

A . EVAP canister
valve filter
purge volume control
solenoid valve
== \
Refueling EVAP & Relief of

vapor cut valve vacuum

4l canister {9 Air

Fuel tank

EVAP canister
vent control
valve

< : Fuel vapor

PBIB3639E

The evaporative emission system is used to reduce hydrocarbons emitted into the atmosphere from the fuel

system. This reduction of hydrocarbons is accomplished by activated charcoals in the EVAP canister.

The fuel vapor in the sealed fuel tank is led into the EVAP canister which contains activated carbon and the
vapor is stored there when the engine is not operating or when refueling to the fuel tank.

The vapor in the EVAP canister is purged by the air through the purge line to the intake manifold when the
engine is operating. EVAP canister purge volume control solenoid valve is controlled by ECM. When the
engine operates, the flow rate of vapor controlled by EVAP canister purge volume control solenoid valve is

proportionally regulated as the air flow increases.

EVAP canister purge volume control solenoid valve also shuts off the vapor purge line during decelerating.

EVAPORATIVE EMISSION LINE DRAWING
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EVAPORATIVE EMISSION SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]

1.  Intake manifold collector 2. EVAP canister purge volume control 3. EVAP service port
solenoid valve

4. EVAP purge resonator
Vehicle front From next figure
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EVAPORATIVE EMISSION SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]
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1. EVAP control system pressure sensor 2. EVAP canister 3. EVAP canister vent control valve
A. To previous figure

NOTE:
Do not use soapy water or any type of solvent while installing vacuum hose or purge hoses.
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EVAPORATIVE EMISSION SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]
Component Parts Location INFOIDI0000000004760033

PBIB2939E

1. Ignition coil (with power transistor) 2. Intake valve timing control solenoid 3. Refrigerant pressure sensor

and spark plug valve

4. Knock sensor 5.  Fuel injector 6. Cooling fan motor

7. Camshaft position sensor (PHASE) 8. IPDM E/R 9. ECM

10. Mass air flow sensor (with intake air 11. Engine coolant temperature sensor 12. Electric throttle control actuator
temperature sensor) (with built in throttle position sensor

and throttle control motor)

13. EVAP canister purge volume control
solenoid valve
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EVAPORATIVE EMISSION SYSTEM

< FUNCTION DIAGNOSIS > [HR16DE]
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1. Mass air flow sensor 2. Engine coolant temperature sensor 3.  Electric throttle control actuator

(with intake air temperature sensor)
4. Camshaft position sensor (PHASE) 5. Ignition coil (with power transistor) 6.  Fuel injector

7. EVAP canister purge volume control
solenoid valve

Vehicle front
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EVAPORATIVE EMISSION SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]

PBIB2941E

1. ECM harness connectors 2. ECM 3. IPDME/R

4. Fuel pump fuse (15A) 5. Intake valve timing control solenoid 6. Knock sensor
valve

7. Refrigerant pressure sensor 8. PCV valve

Vehicle front

Revision: October 2008 EC-80 2009 Versa



EVAPORATIVE EMISSION SYSTEM

< FUNCTION DIAGNOSIS >

[HR16DE]
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1. Air fuel ratio (A/F) sensor 1 2. Three way catalyst (Manifold) 3. Heated oxygen sensor 2
4. Three way catalyst (Under flloor) 5.  Muffler

Vehicle front

Exhaust manifold 2.

4. Heated oxygen sensor 2 harness
connector

Vehicle front

Revision: October 2008

Air fuel ratio (A/F) sensor 1 3.

PBIB2943E

Heated oxygen sensor 2
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EVAPORATIVE EMISSION SYSTEM

< FUNCTION DIAGNOSIS >

[HR16DE]

1. Cooling fan motor harness connec-

tor
4. Brake pedal

7. Accelerator pedal

10. Fuel pump

Component Description

2.

o

®

Crankshaft position sensor 3.

Accelerator pedal position sensor 6.
harness connector

Fuel level sensor unit and fuel pump 9.
harness connector (view with in-
spection hole cover removed)

AWBIA0044Z2Z

Stop lamp switch

Accelerator pedal position sensor

Fuel pressure regulator

INFOID:0000000004780034

Component Reference
A/F sensor 1 EC-182, "Description”
Accelerator pedal position sensor EC-399, "Description"
Camshaft position sensor (PHASE) EC-268. "Description"
Crankshaft position sensor (POS) EC-263, "Description"
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EVAPORATIVE EMISSION SYSTEM

< FUNCTION DIAGNOSIS > [HR16DE]
Component Reference
Engine coolant temperature sensor EC-167, "Description"
EVAP canister purge volume control solenoid valve EC-291, "Description"
EVAP control system pressure sensor EC-312, "Description”
Fuel tank temperature sensor EC-240, "Description"
Mass air flow sensor EC-148, "Description"
Throttle position sensor EC-171, "Description"
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INTAKE VALVE TIMING CONTROL

< FUNCTION DIAGNOSIS > [HR16DE]

INTAKE VALVE TIMING CONTROL

System Diagram INFOIDI0000000004780035
Crankshaft position sensor Engine speed & Piston position

Camshaft position sensor

Engine oil temperature

| Engine oil temperature sensor I . .
ECM Intake valve timing control | |ntake valve timing
- 1 Engine coolant temperature "| control solenoid valve
| Engine coolant temperature sensor I
ABS actuator and electric unit (control unit) Vehicle speed

Combination meter

=P : This signal is sent via the CAN communication line.

JMBIA2198GB

System Description INFOIDI0000000004780035

INPUT/OUTPUT SIGNAL CHART

Sensor Input signal to ECM ECM function Actuator

Crankshaft position sensor (POS)

Engine speed and piston position
Camshaft position sensor (PHASE)

Intake valve Intake valve timing control

Engine coolant temperature sensor Engine coolant temperature . .
timing control solenoid valve

ABS actuator and electric unit (control unit)
Vehicle speed*

Combination meter

*: This signal is sent to the ECM via the CAN communication line

SYSTEM DESCRIPTION

IVT control vane

Cam sprocket

L2 <L
000
Dl |

Intake VT
Exhaust TDC yalve control
valve

{ Drain
Drain
Oil pressure Oil pressure

Retard angle (Figure 1) Advance angle (Figure 2)

Oil pressure

Retension (Figure 3) JMBIAO0G0GB

This mechanism hydraulically controls cam phases continuously with the fixed operating angle of the intake
valve.

The ECM receives signals such as crankshaft position, camshaft position, engine speed, and engine coolant
temperature. Then, the ECM sends ON/OFF pulse duty signals to the intake valve timing (IVT) control sole-
noid valve depending on driving status. This makes it possible to control the shut/open timing of the intake
valve to increase engine torque in low/mid speed range and output in high-speed range.
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INTAKE VALVE TIMING CONTROL
< FUNCTION DIAGNOSIS > [HR16DE]

Component Parts Location INFOIDI0000000004780037

PBIB2939E

1. Ignition coil (with power transistor) 2. Intake valve timing control solenoid 3. Refrigerant pressure sensor

and spark plug valve
. Knock sensor 5. Fuel injector 6. Cooling fan motor
7. Camshaft position sensor (PHASE) 8. IPDM E/R 9. ECM
10. Mass air flow sensor (with intake air 11. Engine coolant temperature sensor 12. Electric throttle control actuator
temperature sensor) (with built in throttle position sensor

and throttle control motor)

13. EVAP canister purge volume control
solenoid valve
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INTAKE VALVE TIMING CONTROL

< FUNCTION DIAGNOSIS > [HR16DE]

PBIB2940E

1. Mass air flow sensor 2. Engine coolant temperature sensor 3.  Electric throttle control actuator
(with intake air temperature sensor)
4. Camshaft position sensor (PHASE) 5. Ignition coil (with power transistor) 6.  Fuel injector

7. EVAP canister purge volume control
solenoid valve

Vehicle front
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INTAKE VALVE TIMING CONTROL
< FUNCTION DIAGNOSIS > [HR16DE]

PBIB2941E

ECM harness connectors 2. ECM 3. IPDME/R
4.  Fuel pump fuse (15A) 5. Intake valve timing control solenoid 6. Knock sensor
valve
7. Refrigerant pressure sensor 8. PCVvalve

Vehicle front
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INTAKE VALVE TIMING CONTROL
< FUNCTION DIAGNOSIS > [HR16DE]
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1. Air fuel ratio (A/F) sensor 1 2. Three way catalyst (Manifold) 3. Heated oxygen sensor 2
4. Three way catalyst (Under flloor) 5.  Muffler
Vehicle front

PBIB2943E

Exhaust manifold 2. Air fuel ratio (A/F) sensor 1 3. Heated oxygen sensor 2

4. Heated oxygen sensor 2 harness
connector

Vehicle front

Revision: October 2008 EC-88 2009 Versa



INTAKE VALVE TIMING CONTROL

< FUNCTION DIAGNOSIS >

[HR16DE]

1. Cooling fan motor harness connec-
tor
4. Brake pedal

7. Accelerator pedal

10. Fuel pump

Component Description

2.

5.

8.

Crankshaft position sensor 3.

Accelerator pedal position sensor 6.
harness connector

Fuel level sensor unit and fuel pump 9.
harness connector (view with in-
spection hole cover removed)

AWBIA0044Z2Z

Stop lamp switch

Accelerator pedal position sensor

Fuel pressure regulator

INFOID:0000000004780038

Component

Reference

Camshaft position sensor (PHASE)

EC-268, "Description"

Crankshaft position sensor (POS)

EC-263, "Description"

Engine coolant temperature sensor

EC-167. "Description"

Intake valve timing control solenoid valve

EC-84, "System Description"
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ON BOARD DIAGNOSTIC (OBD) SYSTEM

< FUNCTION DIAGNOSIS > [HR16DE]
ON BOARD DIAGNOSTIC (OBD) SYSTEM

Diagnosis Description INFOID:0000000004780039
INTRODUCTION

The ECM has an on board diagnostic system, which detects malfunctions related to engine sensors or actua-
tors. The ECM also records various emission-related diagnostic information including:

Emission-related diagnostic information Diagnostic service

Diagnostic Trouble Code (DTC) Service $03 of SAE J1979
Freeze Frame data Service $02 of SAE J1979
System Readiness Test (SRT) code Service $01 of SAE J1979
1st Trip Diagnostic Trouble Code (1st Trip DTC) Service $07 of SAE J1979
1st Trip Freeze Frame data

Test values and Test limits Service $06 of SAE J1979
Calibration ID Service $09 of SAE J1979

The above information can be checked using procedures listed in the table below.
x: Applicable —: Not applicable

DTC 1st trip DTC FraFrr:eeZ:lta 12225?5? SRT code SRT status Test value
CONSULT-III x x x x x x —
GST x x x — x x x
ECM x x* — — — x -

*: When DTC and 1st trip DTC simultaneously appear on the display, they cannot be clearly distinguished from each other.

The malfunction indicator lamp (MIL) on the instrument panel lights up when the same malfunction is detected
in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode. (Refer to EC-472
"Fail Safe".)

TWO TRIP DETECTION LOGIC

When a malfunction is detected for the first time, 1st trip DTC and 1st trip Freeze Frame data are stored in the
ECM memory. The MIL will not light up at this stage. <1st trip>

If the same malfunction is detected again during the next drive, the DTC and Freeze Frame data are stored in
the ECM memory, and the MIL lights up. The MIL lights up at the same time when the DTC is stored. <2nd
trip> The “trip” in the “Two Trip Detection Logic” means a driving mode in which self-diagnosis is performed
during vehicle operation. Specific on board diagnostic items will cause the ECM to light up or blink the MIL,
and store DTC and Freeze Frame data, even in the 1st trip, as shown below.

x: Applicable —: Not applicable

MIL DTC 1st trip DTC
1st trip 2nd trip
ltems — R 1st trip 2nd trip 1st trip 2nd trip
Blinking ng:sng Blinking ng:F?ng displaying | displaying | displaying | displaying

Misfire (Possible three way catalyst
damage)— DTC: P0300 - P0304 is X — — — — — % —
being detected

Misfire (Possible three way catalyst
damage)— DTC: P0300 - P0304 is — — X — — x — —
being detected

One trip detection diagnoses
(Refer to EC-475, "DTC Index".)

Except above — — — X — x x —

DTC AND FREEZE FRAME DATA
DTC and 1st Trip DTC
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ON BOARD DIAGNOSTIC (OBD) SYSTEM
< FUNCTION DIAGNOSIS > [HR16DE]

The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diagnostic
result obtained. If the ECM memory was cleared previously, and the 1st trip DTC did not recur, the 1st trip DTC
will not be displayed.

If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM memory. The MIL will not
light up (two trip detection logic). If the same malfunction is not detected in the 2nd trip (meeting the required
driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same malfunction is detected in the
2nd trip, both the 1st trip DTC and DTC are stored in the ECM memory and the MIL lights up. In other words,
the DTC is stored in the ECM memory and the MIL lights up when the same malfunction occurs in two consec-
utive trips. If a 1st trip DTC is stored and a non-diagnostic operation is performed between the 1st and 2nd
trips, only the 1st trip DTC will continue to be stored. For malfunctions that blink or light up the MIL during the
1st trip, the DTC and 1st trip DTC are stored in the ECM memory.

Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “How to Erase
DTC and 1st Trip DTC”.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-475, "DTC Index". These items are
required by legal regulations to continuously monitor the system/component. In addition, the items monitored
non-continuously are also displayed on CONSULT-III.

1st trip DTC is specified in Service $07 of SAE J1979. 1st trip DTC detection occurs without lighting up the MIL
and therefore does not warn the driver of a malfunction. However, 1st trip DTC detection will not prevent the
vehicle from being tested, for example during Inspection/Maintenance (I/M) tests.

When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in Work Flow procedure Step 2, refer to EC-22, "Work Flow". Then perform DTC CONFIR-
MATION PROCEDURE or Component Function Check to try to duplicate the malfunction. If the malfunction is
duplicated, the item requires repair.

Freeze Frame Data and 1st Trip Freeze Frame Data

The ECM records the driving conditions such as fuel system status, calculated load value, engine coolant tem-
perature, short-term fuel trim, long-term fuel trim, engine speed, vehicle speed, absolute throttle position, base
fuel schedule and intake air temperature at the moment a malfunction is detected.

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data.
The data, stored together with the DTC data, are called freeze frame data and displayed on CONSULT-III or
GST. The 1st trip freeze frame data can only be displayed on the CONSULT-IIl screen, not on the GST.

Only one set of freeze frame data (either 1st trip freeze frame data or freeze frame data) can be stored in the
ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There is no priority
for 1st trip freeze frame data and it is updated each time a different 1st trip DTC is detected. However, once
freeze frame data (2nd trip detection/MIL on) is stored in the ECM memory, 1st trip freeze frame data is no
longer stored. Remember, only one set of freeze frame data can be stored in the ECM. The ECM has the fol-
lowing priorities to update the data.

Priority Items

Freeze frame data Misfire — DTC: P0300 - P0304
Fuel Injection System Function — DTC: P0171, P0172

1

2 Except the above items (Includes A/T related items)

3 1st trip freeze frame data

For example, the EGR malfunction (Priority: 2) was detected and the freeze frame data was stored in the 2nd
trip. After that when the misfire (Priority: 1) is detected in another trip, the freeze frame data will be updated
from the EGR malfunction to the misfire. The 1st trip freeze frame data is updated each time a different mal-
function is detected. There is no priority for 1st trip freeze frame data. However, once freeze frame data is
stored in the ECM memory, 1st trip freeze data is no longer stored (because only one freeze frame data or 1st
trip freeze frame data can be stored in the ECM). If freeze frame data is stored in the ECM memory and freeze
frame data with the same priority occurs later, the first (original) freeze frame data remains unchanged in the
ECM memory.

Both 1st trip freeze frame data and freeze frame data (along with the DTCs) are cleared when the ECM mem-
ory is erased. Procedures for clearing the ECM memory are described in “How to Erase DTC and 1st Trip
DTC".

How to Read DTC and 1st Trip DTC
DTC and 1st trip DTC can be read by the following methods.
With CONSULT-III
CONSULT-III displays the DTC in “SELF DIAGNOSTIC RESULT” mode.
Examples: P0340, P0850, P1148, etc.
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These DTCs are prescribed by SAE J2012.

(CONSULT-III also displays the malfunctioning component or system.)

Time data indicates how many times the vehicle was driven after the last detection of a DTC.

If the DTC is being detected currently, the time data will be [0].

If a 1st trip DTC is stored in the ECM, the time data will be [11].

With GST

GST (Generic Scan Tool) displays the DTC in Diagnostic Service $03.

Examples: P0340, P0850, P1148, etc.

These DTCs are prescribed by SAE J2012.

No Tools

The number of blinks of the MIL in the Diagnostic Test Mode Il (Self-Diagnostic Results) indicates the DTC.

Example: 0340, 0850, 1148, etc.

These DTCs are controlled by NISSAN.

NOTE:

» 1st trip DTC No. is the same as DTC No.

» Output of a DTC indicates a malfunction. However, GST and the Diagnostic Test Mode Il do not indi-
cate whether the malfunction is still occurring or has occurred in the past and has returned to nor-
mal. CONSULT-lll can identify malfunction status. Therefore, using CONSULT-Ill (if available) is
recommended.

How to Erase DTC and 1st Trip DTC

With CONSULT-lII
NOTE:
* If the ignition switch stays ON after repair work, be sure to turn ignition switch OFF once. Wait at
least 10 seconds and then turn it ON (engine stopped) again.
* If the DTC is not for A/T related items (EC-475. "DTC Index"), skip step 1.

1. Erase DTC in TCM. Refer to AT-39. "OBD-II Diagnostic Trouble Code (DTC)".
2. Select “ENGINE” with CONSULT-III.
3. Select “SELF DIAGNOSTIC RESULT".
4. Touch “ERASE”. (DTC in ECM will be erased.)
With GST
NOTE:

If the ignition switch stays ON after repair work, be sure to turn ignition switch OFF once. Wait at least
10 seconds and then turn it ON (engine stopped) again.
1. Select Service $04 with GST (Generic Scan Tool).
No Tools
NOTE:
If the ignition switch stays ON after repair work, be sure to turn ignition switch OFF once. Wait at least
10 seconds and then turn it ON (engine stopped) again.
1. Erase DTC in ECM. Refer to HOW TO ERASE DIAGNOSTIC TEST MODE Il (SELF-DIAGNOSTIC
RESULTS).
« If the battery is disconnected, the emission-related diagnostic information will be cleared within 24
hours.
* The following data are cleared when the ECM memory is erased.
- Diagnostic trouble codes
- 1st trip diagnostic trouble codes
- Freeze frame data
- 1st trip freeze frame data
- System readiness test (SRT) codes
Test values
Actual work procedures are explained using a DTC as an example. Be careful so that not only the DTC, but all
of the data listed above, are cleared from the ECM memory during work procedures.

SYSTEM READINESS TEST (SRT) CODE

System Readiness Test (SRT) code is specified in Service $01 of SAE J1979.

As part of an enhanced emissions test for Inspection & Maintenance (I/M), certain states require the status of
SRT be used to indicate whether the ECM has completed self-diagnosis of major emission systems and com-
ponents. Completion must be verified in order for the emissions inspection to proceed.

If a vehicle is rejected for a State emissions inspection due to one or more SRT items indicating “INCMP”, use
the information in this Service Manual to set the SRT to “CMPLT”.
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In most cases the ECM will automatically complete its self-diagnosis cycle during normal usage, and the SRT

status will indicate “CMPLT” for each application system. Once set as “CMPLT”, the SRT status remains

“CMPLT” until the self-diagnosis memory is erased.

Occasionally, certain portions of the self-diagnostic test may not be completed as a result of the customer's -
EC

normal driving pattern; the SRT will indicate “INCMP” for these items.

NOTE:

The SRT will also indicate “INCMP” if the self-diagnosis memory is erased for any reason or if the ECM mem-
ory power supply is interrupted for several hours.

If, during the state emissions inspection, the SRT indicates “CMPLT” for all test items, the inspector will con-
tinue with the emissions test. However, if the SRT indicates “INCMP” for one or more of the SRT items the
vehicle is returned to the customer untested.

NOTE:

If MIL is ON during the state emissions inspection, the vehicle is also returned to the customer untested even
though the SRT indicates “CMPLT” for all test items. Therefore, it is important to check SRT (“CMPLT”) and
DTC (No DTCs) before the inspection.

SRT ltem
The table below shows required self-diagnostic items to set the SRT to “CMPLT".

(CONSSEFTI:It?r:T:jication) Pegg;w;gce Required self-diagnostic items to set the SRT to “CMPLT” Cog?_sgc')\lr:ing
CATALYST 2 Three way catalyst function P0420
EVAP SYSTEM 2 EVAP control system purge flow monitoring P0441
1 EVAP control system P0442
2 EVAP control system P0456
HO2S 2 Air fuel ratio (A/F) sensor 1 P0133
Heated oxygen sensor 2 P0137
Heated oxygen sensor 2 P0138
Heated oxygen sensor 2 P0139

*: If completion of several SRTs is required, perform driving patterns (DTC CONFIRMATION PROCEDURE), one by one based on the
priority for models with CONSULT-III.

SRT Set Timing

SRT is set as “CMPLT” after self-diagnosis has been performed one or more times. Completion of SRT is
done regardless of whether the result is OK or NG. The set timing is different between OK and NG results and
is shown in the table below.

Example
Self-diagnosis result ] ] Ignition cycle
Diagnosis < ON-> OFF « ON— OFF « ON- OFF « ON-
All OK Case 1 P0400 OK (1) — (1) OK (2) —(2)
P0402 OK (1) — (1) — (1) OK (2)
P1402 OK (1) OK (2) —(2) —(2)
SRT of EGR “CMPLT” “CMPLT” “CMPLT” “CMPLT”
Case 2 P0400 OK (1) — (1) — (1) —(1)
P0402 —(0) —(0) OK (1) —(1)
P1402 OK (1) OK (2) —(2) —(2)
SRT of EGR “INCMP” “INCMP” “CMPLT” “CMPLT”
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NG exists Case 3 P0400 OK OK — —
P0402 — — — —
NG
P1402 NG — NG (Consecutive
NG)
(1st trip) . . . DTC
DTC 1st trip DTC 1st trip DTC (= MIL ON)
SRT of EGR “INCMP” “INCMP” “INCMP” “CMPLT”

OK: Self-diagnosis is carried out and the result is OK.
NG: Self-diagnosis is carried out and the result is NG.
—: Self-diagnosis is not carried out.

When all SRT related self-diagnoses showed OK results in a single cycle (Ignition OFF-ON-OFF), the SRT wiill
indicate “CMPLT”. — Case 1 above
When all SRT related self-diagnoses showed OK results through several different cycles, the SRT will indicate
“‘CMPLT” at the time the respective self-diagnoses have at least one OK result. - Case 2 above
If one or more SRT related self-diagnoses showed NG results in 2 consecutive cycles, the SRT will also indi-
cate “CMPLT”. — Case 3 above
The table above shows that the minimum number of cycles for setting SRT as “INCMP” is one (1) for each
self-diagnosis (Case 1 & 2) or two (2) for one of self-diagnoses (Case 3). However, in preparation for the state
emissions inspection, it is unnecessary for each self-diagnosis to be executed twice (Case 3) for the following
reasons:
» The SRT will indicate “CMPLT” at the time the respective self-diagnoses have one (1) OK result.
* The emissions inspection requires “CMPLT” of the SRT only with OK self-diagnosis results.
* When, during SRT driving pattern, 1st trip DTC (NG) is detected prior to “CMPLT” of SRT, the self-diagnosis
memory must be erased from ECM after repair.
* If the 1st trip DTC is erased, all the SRT will indicate “INCMP”.
NOTE:
SRT can be set as “CMPLT” together with the DTC(s). Therefore, DTC check must always be carried out
prior to the state emission inspection even though the SRT indicates “CMPLT”.

SRT Service Procedure

Revision: October 2008 EC-94 2009 Versa



ON BOARD DIAGNOSTIC (OBD) SYSTEM

< FUNCTION DIAGNOSIS >

[HR16DE]

If a vehicle has failed the state emissions inspection due to one or more SRT items indicating “INCMP”, review

the flowchart diagnostic sequence on the next figure.

[ vehicle rejected by IM

Start

Check for DTC

No DTC

Y

Check SRT status

Refer to “How to Display SRT Status”.

All “CMPLT”

|L>| Repair malfunction(s) and erase DTC.

Any “INCMP”
\
Perform road test _
Refer to “How to Set SRT Code”.
\i
Recheck for DTC |m>| Repair malfunction(s) and erase DTC.
No DTC
\ Any
Check for all SRT “CMPLT".

Refer to “How to Display SRT Status”.

All “CMPLT”

End

“INCMP” - -
44 Call TECH LINE or take appropriate action.

JMBIA1574GB

How to Display SRT Status
WITH CONSULTHII

Selecting “SRT STATUS” in “DTC CONFIRMATION” mode with CONSULT-III.
For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT-III screen; for items whose

SRT codes are not set, “INCMP” is displayed.

NOTE:

Though displayed on the CONSULT-IIl screen, “HO2S HTR” is not SRT item.

WITH GST

Selecting Service $01 with GST (Generic Scan Tool)

NO TOOLS

A SRT code itself can not be displayed while only SRT status can be.

1. Turn ignition switch ON and wait 20 seconds.
2. SRT status is indicated as shown below.

* When all SRT codes are set, MIL lights up continuously.
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* When any SRT codes are not set, MIL will flash periodically for 10 seconds.

Engine is not running.

Ignition ON I:
switch OFF —

Lighting —

|
" |

All SRT codes MIL
are set.
Going ' m—

off | flashing.

Lighting — )]
up
Any SRT codes

MIL
are not set.

Going ' — :
off : :
Time 20 sec. 10 sec.

MIL starts ‘
|
|

PBIB2317E

MALFUNCTION INDICATOR LAMP (MIL)

Description
The MIL is located on the instrument panel. ‘

1. The MIL will light up when the ignition switch is turned ON with- \ /
out the engine running. This is a bulb check.

If the MIL does not light up, refer to EC-446. "Component Func- SERV'CE

2. When the engine is started, the MIL should go off. ——— ENGINE —
If the MIL remains on, the on board diagnostic system has

detected an engine system malfunction. / SOON
' SEF217U

On Board Diagnostic System Function
The on board diagnostic system has the following three functions.
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Diagnostic Test KEY and ENG. Function Explanation of Function
Mode Status
Mode | Ignition switch in | BULB CHECK This function checks the MIL bulb for damage (blown, open
ON position circuit, etc.).

If the MIL does not come on, check MIL circuit.

Engine stopped

Engine running MALFUNCTION When a malfunction is detected twice in two consecutive
WARNING driving cycles (two trip detection logic), the MIL will light up
to inform the driver that a malfunction has been detected.
The following malfunctions will light up or blink the MIL in
the 1st trip.

» Misfire (Possible three way catalyst damage)

» One trip detection diagnoses

Mode Il Ignition switch in | SELF-DIAGNOSTIC This function allows DTCs and 1st trip DTCs to be read.
ON position RESULTS

Engine stopped

Diagnostic Test Mode | — Bulb Check
In this mode, the MIL on the instrument panel should stay ON. If it remains OFF, check the bulb. Refer to EC-
446, "Description".

Diagnostic Test Mode | — Malfunction Warning

MIL Condition
ON When the malfunction is detected.
OFF No malfunction.

This DTC number is clarified in Diagnostic Test Mode Il (SELF-DIAGNOSTIC RESULTS)

Diagnostic Test Mode || — Self-diagnostic Results

In this mode, the DTC and 1st trip DTC are indicated by the number of blinks of the MIL as shown below.

The DTC and 1st trip DTC are displayed at the same time. If the MIL does not illuminate in diagnostic test
mode | (Malfunction warning), all displayed items are 1st trip DTCs. If only one code is displayed when the MIL
illuminates in diagnostic test mode 1l (SELF-DIAGNOSTIC RESULTS), it is a DTC; if two or more codes are
displayed, they may be either DTCs or 1st trip DTCs. DTC No. is same as that of 1st trip DTC. These uniden-
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tified codes can be identified by using the CONSULT-IIl or GST. A DTC will be used as an example for how to
read a code.

Example: DTC No. 1217 and 0335

Change of
DTC number
Indication | Indication
1217 | 0335
06 0.3 0.6
ON— = M
OFF 1.0[(1| 1.0 1.8
L B B .
0.6 0. 0.3
[—>|
1.8 1.6 1.3 2.1
— ) l—

0.3

Example: DTC No. 2A00
Indication
2A00
-t AF
ON — M
OFF J L =
0.6 b
1.8 >
0.6
1.6 | Unit: second
0.3 JMBIA1140GB

A particular trouble code can be identified by the number of four-digit numeral flashes as per the following.

Number 0 1 2 3 4 5 6 7 8 9 A B Cc D E F

Flashes 10 1 2 3 4 5 6 7 8 9 11 12 13 14 15 16

The length of time the 1,000th-digit numeral flashes on and off is 1.2 seconds consisting of an ON (0.6-sec-
onds) - OFF (0.6-seconds) cycle.

The 100th-digit numeral and lower digit numerals consist of a 0.3-seconds ON and 0.3-seconds OFF cycle.

A change from one digit numeral to another occurs at an interval of 1.0-second OFF. In other words, the later
numeral appears on the display 1.3 seconds after the former numeral has disappeared.

A change from one trouble code to another occurs at an interval of 1.8-seconds OFF.

In this way, all the detected malfunctions are classified by their DTC numbers. The DTC 0000 refers to no mal-
function. (See EC-475, "DTC Index")

How to Switch Diagnostic Test Mode

NOTE:

* It is better to count the time accurately with a clock.

* It is impossible to switch the diagnostic mode when an accelerator pedal position sensor circuit has

a malfunction.

» Always ECM returns to Diagnostic Test Mode | after ignition switch is turned OFF.

HOW TO SET DIAGNOSTIC TEST MODE Il (SELF-DIAGNOSTIC RESULTS)

1. Confirm that accelerator pedal is fully released, turn ignition switch ON and wait 3 seconds.

2. Repeat the following procedure quickly five times within 5 seconds.

- Fully depress the accelerator pedal.

- Fully release the accelerator pedal.

3. Wait 7 seconds, fully depress the accelerator pedal and keep it for approx. 10 seconds until the MIL starts
blinking.
NOTE:
Do not release the accelerator pedal for 10 seconds if MIL start blinking during this period. This
blinking is displaying SRT status and is continued for another 10 seconds.
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4. Fully release the accelerator pedal.
ECM has entered to Diagnostic Test Mode Il (Self-diagnostic results).
NOTE:
Wait until the same DTC (or 1st trip DTC) appears to completely confirm all DTCs.

Ignition ON
switch OFF|: Diagnostic test mode Il
Within 7 sec. (Self-diagnostic results) More than
starts 10 sec. ;
3 sec. 5 gec. . Erasing ECM
Fully R memory
depressed et " ()
Accelerator Approx. 10 sec. \" LR ¥
pedal Fully
released
Diagnostic test mode Mode | Mode Il Mode |
PBIB0092E

HOW TO ERASE DIAGNOSTIC TEST MODE Il (SELF-DIAGNOSTIC RESULTS)

1. Set ECM in Diagnostic Test Mode Il (Self-diagnostic results). Refer to “HOW TO SET DIAGNOSTIC TEST
MODE Il (SELF-DIAGNOSTIC RESULTS)”.

2. Fully depress the accelerator pedal and keep it for more than 10 seconds.
The emission-related diagnostic information has been erased from the backup memory in the ECM.

3. Fully release the accelerator pedal, and confirm the DTC 0000 is displayed.

OBD System Operation Chart

Relationship Between MIL, 1st Trip DTC, DTC and Detectable ltems

* When a malfunction is detected for the first time, the 1st trip DTC and the 1st trip freeze frame data are
stored in the ECM memory.

* When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
stored in the ECM memory, and the MIL will come on.

* The MIL will go off after the vehicle is driven 3 times (driving pattern B) with no malfunction. The drive is
counted only when the recorded driving pattern is met (as stored in the ECM). If another malfunction occurs
while counting, the counter will reset.

» The DTC and the freeze frame data will be stored until the vehicle is driven 40 times (driving pattern A) with-
out the same malfunction recurring (except for Misfire and Fuel Injection System). For Misfire and Fuel Injec-
tion System, the DTC and freeze frame data will be stored until the vehicle is driven 80 times (driving pattern
C) without the same malfunction recurring. The “TIME” in “SELF DIAGNOSTIC RESULT” mode of CON-
SULT-III will count the number of times the vehicle is driven.

» The 1st trip DTC is not displayed when the self-diagnosis results in OK for the 2nd trip.

Summary Chart
Items Fuel Injection System Misfire Other
MIL (goes off) 3 (pattern B) 3 (pattern B) 3 (pattern B)
D.TC’ Freeze Frame Data (no 80 (pattern C) 80 (pattern C) 40 (pattern A)
display)
1st Trip DTC (clear) 1 (pattern C), *' 1 (pattern C), *' 1 (pattern B)
1st Trip Freeze Frame Data *q, %2 "1, %2 1 (pattern B)

(clear)
For details about patterns B and C under “Fuel Injection System” and “Misfire”, see “EXPLANATION FOR DRIVING PATTERNS FOR
“MISFIRE <EXHAUST QUALITY DETERIORATION>", “FUEL INJECTION SYSTEM”.

For details about patterns A and B under Other, see “EXPLANATION FOR DRIVING PATTERNS FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”.

*1: Clear timing is at the moment OK is detected.

*2: Clear timing is when the same malfunction is detected in the 2nd trip.

Relationship Between MIL, DTC, 1st Trip DTC and Driving Patterns for “Misfire <Exhaust Quality Deterioration>",
“Fuel Injection System”
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This driving pattern satisfies with B and C patterns.
This driving pattern
satisfies with C but not B.
NG This driving pattern
NG OK Detection NG isfi i
Detection Detection Detection satisfies with B but not C.
A
£
"
§ Vehicle R VA R 1 T b
O speed __if stV ast W st/ endV/ N WL NV M W) '_%_; ________
_g iTrip Trip it iTrip i1 iTrip |
s ! ING OK i iNG ii ING
a H 1 H H
v ON i r Tt
IGN OFF J u u |
MIL B
lights up. '\.A.”_ I|ghtsll.1p.
A ML i ML goos o G
= goes off. ii ! i . o M i i i i i i
5 v A i " N w23 4
[ b2 i 1_£_§_r—r'—
B frum [EHY I 10 0 0 I n N i "
Counter :
DTC & i i : DISPLAY ((L__NO DISPLAY
A Freeze NO DISPLAY i ' D)
S Frame ' i i :
ol i i i I " '
o Data . ! H I oy *4
° _ i iDISPLAY i ipISPLAY "3
g Istwip & R | CLEAR o CLEAR «
g Freeze o ; ™ )
o Frame i 5 3* :
@ Data Pl : 176 U7 i
£ i | iDISPLAY i | DISPLAY i
— st trip i} [R : v CLEAR T CLEAR
£ pTc [T % T T
< ' 6 8
e : :
O i H 80
= C | ! i 4 4 579
o = : : 2 2 3
Counter ii H 1 H 1 H
B et ‘. 10 0 ‘ )
- ! |
2
SEF392S
en the same malfunction is de- : will go off after vehicle is driven : en the same malfunction is de-
When th Ifunct d *2: MIL will ff aft hicleisd 3 *3: Whenth Ifunct d

*1:

*4:

*T:

tected in two consecutive trips, MIL
will light up.

The DTC and the freeze frame data
will not be displayed any longer after
vehicle is driven 80 times (pattern C)
without the same malfunction. (The
DTC and the freeze frame data still
remain in ECM.)

When the same malfunction is de-

tected in the 2nd trip, the 1st trip
freeze frame data will be cleared.

*5:

*8:

times (pattern B) without any mal-
functions.

When a malfunction is detected for
the first time, the 1st trip DTC and the
1st trip freeze frame data will be
stored in ECM.

1st trip DTC will be cleared when ve-
hicle is driven once (pattern C) with-
out the same malfunction after DTC

is stored in ECM.

*6:

tected in two consecutive trips, the
DTC and the freeze frame data will be
stored in ECM.

The 1st trip DTC and the 1st trip
freeze frame data will be cleared at
the moment OK is detected.

Explanation for Driving Patterns for “Misfire <Exhaust Quality Deterioration>", “Fuel Injection System”
<Driving Pattern B>
Driving pattern B means the vehicle operation as per the following:
All components and systems should be monitored at least once by the OBD system.
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» The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.
» The B counter will be counted up when driving pattern B is satisfied without any malfunction.
» The MIL will go off when the B counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART”)

<Driving Pattern C>
Driving pattern C means the vehicle operation as per the following:

The following conditions should be satisfied at the same time:

Engine speed: (Engine speed in the freeze frame data) £ 375 rpm

Calculated load value: (Calculated load value in the freeze frame data) x (1 £ 0.1) [%]

Engine coolant temperature (T) condition:

* When the freeze frame data shows lower than 70°C (158°F), T should be lower than 70°C (158°F).

* When the freeze frame data shows higher than or equal to 70°C (158°F), T should be higher than or equal to
70°C (158°F).

Example:

If the stored freeze frame data is as per the following:

Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)

To be satisfied with driving pattern C, the vehicle should run under the following conditions:

Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more than 70°C

(158°F)

* The C counter will be cleared when the malfunction is detected regardless of vehicle conditions above.

» The C counter will be counted up when vehicle conditions above is satisfied without the same malfunction.

» The DTC will not be displayed after C counter reaches 80.

» The 1st trip DTC will be cleared when C counter is counted once without the same malfunction after DTC is
stored in ECM.

Relationship Between MIL, DTC, 1st Trip DTC and Driving Patterns Except For “Misfire <Exhaust Quality Deteriora-
tion>", “Fuel Injection System”
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This driving pattern satisfies with A and B patterns.
This driving pattern
satisfies with A but not B.
NG This driving pattern
OK . Detection NG X satisfies with B but not A.
Detection Detection
A | i
E ' "
2 i Y
c‘:.“ \s/sz:c;e . '15t : i _1_51 : 2”_(_1_” _____
2 Trip Trip Trip
2 i OK NG NG i
a I K K
ON i} i
Vv :
IGN o J E u 1 | I |
I'\i,:;lrl:ls up MIL lights up. :
' MIL g'oes off. i
A ML -2
§ goes off. | - D)
v B 2 1 2 2 *5 - ﬁ)\
B i—o o 1 0 0 0 —_—
Counter ! ' ; ;
DTC & i DISPLAY ( NO DISPLAY
/(\“ Freeze | : NO DISPLAY H H D) H
% Frame ! | . H | ;
a o i i i ]
, Data ! DISPLAY i i iDISPLAY *3 ‘4
§ 1st trip _[»\ CLEAR CLEAR «
L Freeze : )
§ Fame i i 51 A 4
£ Data i 1 DpispLAY DISPLAY
2 1st trip i} |>\ i CLEAR g g i ; CLEAR
= DTC o gt H H H H ! ! !
= P 6 *6
L H H
&) HE H ! ' : i 4
A , L s d h wgw
ounter ! i T ¥
= _l S T 19 g ‘1: : : )
K]
v
SEF393SD

*1: When the same malfunction is de-
tected in two consecutive trips, MIL
will light up.

*4: The DTC and the freeze frame data
will not be displayed any longer afte

*2: MIL will go off after vehicle is driven 3 *3:
times (pattern B) without any mal-
functions.

*5: When a malfunction is detected for  *6:
r the first time, the 1st trip DTC and the

vehicle is driven 40 times (pattern A) 1st trip freeze frame data will be

without the same malfunction.

stored in ECM.

(The DTC and the freeze frame data

still remain in ECM.)

*7: When the same malfunction is de-
tected in the 2nd trip, the 1st trip
freeze frame data will be cleared.

When the same malfunction is de-
tected in two consecutive trips, the
DTC and the freeze frame data will be
stored in ECM.

1st trip DTC will be cleared after vehi-
cle is driven once (pattern B) without
the same malfunction.

Explanation for Driving Patterns Except for “Misfire <Exhaust Quality Deterioration>", “Fuel Injection System”
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< FUNCTION DIAGNOSIS > [HR16DE]
<Driving Pattern A>

Engine . o
coolant C I F)I |
temperature
I | (1) Engine coolant temperature should go over 70°C (158°F).
|
70 (158)
40 (104)
20 (68)
: (2) Engine coolant temperature should change more than 20°C
r f e —— (36°F) after starting engine.
IGN ON IGN OFF
! |
Engine ! |
speed : :’/—(3) Ignition switch should be changed from “ON" to “OFF".
rpm I |
: | (4) Engine speed should go over 400 rpm.
' |
400 |- L ———q————-
0 f T
JMBIA1920GB]

* The A counter will be cleared when the malfunction is detected regardless of (1) - (4).

* The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.

* The DTC will not be displayed after the A counter reaches 40.

<Driving Pattern B>

Driving pattern B means the vehicle operation as per the following:

All components and systems should be monitored at least once by the OBD system.

» The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.
» The B counter will be counted up when driving pattern B is satisfied without any malfunctions.

» The MIL will go off when the B counter reaches 3 (*2 in OBD SYSTEM OPERATION CHART).

C O N S U LT' I I I F U n Ction INFOID:0000000004780040
FUNCTION
Diagnostic test mode Function
This mode enables a technician to adjust some devices faster and more accurately by following the in-
Work support

dications on the CONSULT-III screen.

Self-diagnostic results such as 1st trip DTC, DTCs and 1st trip freeze frame data or freeze frame data

Self diagnostic result can be read and erased quickly.*

Data monitor Input/Output data in the ECM can be read.

Active test Diagnostic Test que in whi.c.h CONSULT-IIl drives some actuators apart from the ECMs and also shifts
some parameters in a specified range.

DTC & SRT confirmation The status of system monitoring tests and the self-diagnosis status/results can be confirmed.

Function test This mode is used to inform customers when their vehicle condition requires periodic maintenance.

ECU Identification ECM part number can be read.

*: The following emission-related diagnostic information is cleared when the ECM memory is erased.
+ Diagnostic trouble codes

+ 1st trip diagnostic trouble codes

* Freeze frame data

+ 1st trip freeze frame data

» System readiness test (SRT) codes

+ Test values

ENGINE CONTROL COMPONENT PARTS/CONTROL SYSTEMS APPLICATION
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DIAGNOSTIC TEST MODE
Self Diagnostic Result c ODr‘lTFCIRsll\IISl;?IrON
Item Work Data Active DTC
Support FREEZE | monitor Test SRT STA-| WORK
DTC* E%}Xg TUS SUP-
PORT
Crankshaft position sensor (POS) x x x
Camshaft position sensor (PHASE) X X x
Mass air flow sensor x x
Engine coolant temperature sensor X X x x
Air fuel ratio (A/F) sensor 1 x x x x
Heated oxygen sensor 2 X X x x
l(,_, Vehicle speed signal X X X
E Accelerator pedal position sensor X x
E Throttle position sensor X X X
% Fuel tank temperature sensor X x x
8 EVAP control system pressure sensor X X
§ 'E)__ Intake air temperature sensor X X x
o) Z | Knock sensor x
E Refrigerant pressure sensor x
8 Closed throttle position switch (accel- N
% erator pedal position sensor signal)
g Air conditioner ON signal X
w Park/neutral position (PNP) switch X x
Stop lamp switch x X
Power steering operation signal x
Battery voltage X
Load signal x
Primary speed sensor X X
Fuel level sensor signal x x
Fuel injector X x
Power transistor (Ignition timing) X x
E Throttle control motor relay X x
E Throttle control motor x
E EVAP canister purge volume control
I'IZJ solenoid valve X * x *
; ,5 Air conditioner relay x
8 & | Fuel pump relay x x x
9' 8 Cooling fan relay X x x
|CZ_J Air fuel ratio (A/F) sensor 1 heater X x x*3
8 Heated oxygen sensor 2 heater X x x*3
5 EVAP canister vent control valve x x X X
E Intake valve timing control solenoid 8 N N
valve
Calculated load value X x
X: Applicable
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[HR16DE]

*1: This item includes 1st trip DTCs.

*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear on CONSULT-III screen in freeze frame data

mode only if a 1st trip DTC or DTC is detected. For details, refer to EC-90, "Diagnosis Description".

*3: Always “CMPLT” is displayed.

WORK SUPPORT MODE
Work Item
WORK ITEM CONDITION USAGE
FUEL PRESSURE RELEASE | « FUEL PUMP WILL STOP BY TOUCHING “START” DUR- | When releasing fuel pressure from

ING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

fuel line

IDLE AIR VOL LEARN * THE IDLE AIR VOLUME THAT KEEPS THE ENGINE When learning the idle air volume
WITHIN THE SPECIFIED RANGE IS MEMORIZED IN
ECM.

SELF-LEARNING CONT » THE COEFFICIENT OF SELF-LEARNING CONTROL When clearing mixture ratio self-

MIXTURE RATIO RETURNS TO THE ORIGINAL COEF-
FICIENT.

learning value

EVAP SYSTEM CLOSE

CLOSE THE EVAP CANISTER VENT CONTROL VALVE IN
ORDER TO MAKE EVAP SYSTEM CLOSE UNDER THE
FOLLOWING CONDITIONS.

IGN SW ON

ENGINE NOT RUNNING

AMBIENT TEMPERATURE IS ABOVE 0°C (32°F).

NO VACUUM AND NO HIGH PRESSURE IN EVAP SYS-
TEM

FUEL TANK TEMP. IS MORE THAN 0°C (32°F).
WITHIN 10 MINUTES AFTER STARTING “EVAP SYS-
TEM CLOSFE”

WHEN TRYING TO EXECUTE “EVAP SYSTEM CLOSFE”
UNDER THE CONDITION EXCEPT ABOVE, CONSULT-
I WILL DISCONTINUE IT AND DISPLAY APPROPRIATE
INSTRUCTION.

NOTE:

WHEN STARTING ENGINE, CONSULT-IIl MAY DIS-
PLAY “BATTERY VOLTAGE IS LOW. CHARGE BAT-
TERY”, EVEN IN USING CHARGED BATTERY.

When detecting EVAP vapor leak
point of EVAP system

VIN REGISTRATION .

IN THIS MODE, VIN IS REGISTERED IN ECM.

When registering VIN in ECM

TARGET IDLE RPM ADJ* .

IDLE CONDITION

When setting target idle speed

TARGET IGN TIM ADJ* .

IDLE CONDITION

When adjusting target ignition timing

*: This function is not necessary in the usual service procedure.

SELF DIAGNOSTIC RESULT MODE

Self Diagnostic Item

Regarding items of DTC and 1st trip DTC, refer to EC-475. "DTC Index".)
Freeze Frame Data and 1st Trip Freeze Frame Data

Freeze frame data I
. Description
item
EISSETROUBLE » The engine control component part/control system has a trouble code, it is displayed as PXXXX. (Refer to
[PXXXX] EC-475, "DTC Index".)
» “Fuel injection system status” at the moment a malfunction is detected is displayed.
» One mode in the following is displayed.
FUEL SYS-B1 Mode2: Open loop due to detected system malfunction
Mode3: Open loop due to driving conditions (power enrichment, deceleration enleanment)
Mode4: Closed loop - using oxygen sensor(s) as feedback for fuel control
Mode5: Open loop - has not yet satisfied condition to go to closed loop
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Freeze frame data

item* Description
CAL/LD VALUE [%] » The calculated load value at the moment a malfunction is detected is displayed.
[C‘Eg]ooLrA[‘!\llz}— TEMP * The engine coolant temperature at the moment a malfunction is detected is displayed.

L-FUEL TRM-B1 [%]

» “Long-term fuel trim” at the moment a malfunction is detected is displayed.
* The long-term fuel trim indicates much more gradual feedback compensation to the base fuel schedule than
short-term fuel trim.

S-FUEL TRM-B1 [%]

» “Short-term fuel trim” at the moment a malfunction is detected is displayed.
* The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel sched-

ule.

ENGINE SPEED [rpm]

* The engine speed at the moment a malfunction is detected is displayed.

VEHICL SPEED
[km/h] or [mph]

» The vehicle speed at the moment a malfunction is detected is displayed.

ABSOL TH-P/S [%]

» The throttle valve opening angle at the moment a malfunction is detected is displayed.

B/FUEL SCHDL
[msec]

* The base fuel schedule at the moment a malfunction is detected is displayed.

INT/A TEMP SE
[°C] or [°F]

* The intake air temperature at the moment a malfunction is detected is displayed.

FUEL SYS-B2

L-FUEL TRM-B2 [%]

S-FUEL TRM-B2 [%]

INT MANI PRES [kPa]

COMBUST CONDI-
TION

» These items displayed but are not applicable to this model.

*: The items are the same as those of 1st trip freeze frame data.

DATA MONITOR MODE

Monitored Item

Monitored item Unit Description Remarks
Accuracy becomes poor if engine
Indicates the engine speed computed from the signal speed drops below the idle rpm.
ENG SPEED rpm of the crankshaft position sensor (POS) and camshaft If the signal is interrupted while the
position sensor (PHASE). engine is running, an abnormal value
may be indicated.
When the engine is stopped, a certain
MAS A/F SE-B1 Vv The signal voltage of the mass air flow sensor is dis- value is |nc_i|ca_ted. _ -
played. When engine is running specification
range is indicated in “SPEC”.
“Base fuel schedule” indicates the fuel injection pulse When enaine is runnina specification
B/FUEL SCHDL ms width programmed into ECM, prior to any learned on engin: o 9 sp B
. range is indicated in “SPEC”.
board correction.
When the engine is stopped, a certain
value is indicated.
A/F ALPHA-B1 % The mean value of the_alr_-fuel ratio feedback correc- This (_jata also_ |nclude_s the data for
tion factor per cycle is indicated. the air-fuel ratio learning control.
When engine is running specification
range is indicated in “SPEC”.
When the engine coolant temperature
The engine coolant temperature (determined by the sensor is open or short-circuited,
COOLAN TEMP/S °C or °F signal voltage of the engine coolant temperature sen- ECM enters fail-safe mode. The en-
sor) is displayed. gine coolant temperature determined
by the ECM is displayed.
AJF SEN1 (B1) v The A/F signal computed from the input signal of the

air fuel ratio (A/F) sensor 1 is displayed.
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Monitored item Unit Description Remarks
HO2S2 (B1) Vv . The signal voltage of the heated oxygen sensor 2 is
displayed.
+ Display of heated oxygen sensor 2 signal:
RICH: means the amount of oxygen after three way . L .
HO2S2 MNTR(B1) RICH/ catalyst is relatively small. When the engine is stopped, a certain
LEAN value is indicated.
LEAN: means the amount of oxygen after three way
catalyst is relatively large.
VHCL SPEED SE km/hor | The vehicle speed cor’_npu?ed from tt_1e v_ehlcle speed
mph signal sent from combination meter is displayed.
BATTERY VOLT \Y, * The power supply voltage of ECM is displayed.
ACCEL SEN 1 « The accelerator pedal position sensor signal voltage is | ACCEL SEN 2 signal is converted by
\Y, displaved P P o 9 ECM internally. Thus, it differs from
ACCEL SEN 2 played. ECM terminal voltage signal.
TP SEN 1-B1 . . . i » TP SEN 2-B1 signal is converted by
v Tge(t:;rottle position sensor signal voltage is dis: ECM internally. Thus, it differs from
TP SEN 2-B1 payed. ECM terminal voltage signal.
FUEL T/TMP SE “Cor°F | The fuel temperature (determined by the .S|gr.1a| volt-
age of the fuel tank temperature sensor) is displayed.
* The intake air temperature (determined by the signal
INT/A TEMP SE °C or °F voltage of the intake air temperature sensor) is indicat-
ed.
EVAP SYS PRES v * The S|gr1al yoltage of EVAP control system pressure
sensor is displayed.
FUEL LEVEL SE \Y * The signal voltage of the fuel level sensor is displayed.
* Indicates start signal status [ON/OFF] computed by  After starting the engine, [OFF] is dis-
START SIGNAL ON/OFF the ECM according to the signals of engine speed and played regardless of the starter sig-
battery voltage. nal.
* Indicates idle position [ON/OFF] computed by ECM
CLSD THL POS ON/OFF according to the accelerator pedal position sensor sig-
nal.
* Indicates [ON/OFF] condition of the air conditioner
AIR COND SIG ON/OFF switch determined by the air conditioner ON signal.
P/N POSI SW ON/OFF | * Indlggtes [ON/OFE] con.dltlon from the park/neutral
position (PNP) switch signal.
+ [ON/OFF] condition of the power steering system (de-
PW/ST SIGNAL ON/OFF termined by the signal sent from EPS control unit) is
indicated.
+ Indicates [ON/OFF] condition from the electrical load
signal.
LOAD SIGNAL ON/OFF QN: Rfear \{vmdow defogger switch is ON and/or light-
ing switch is in 2nd position.
OFF: Both rear window defogger switch and lighting
switch are OFF.
IGNITION SW ON/OEF | * Innacilcates [ON/OFF] condition from ignition switch sig-
HEATER FAN SW ON/OFF | * Incﬂcateg [ON/OFF] condition from the heater fan
switch signal.
BRAKE SW ON/OFE | * Ind_lcate_s [ON/OFF] condition from the stop lamp
switch signal.
: * Indicates the actual fuel injection pulse width compen- | « When the engine is stopped, a certain
INJ PULSE-B1 msec sated by ECM according to the input signals. computed value is indicated.
IGN TIMING BTDC . Indlgates the |gn|t|on .tlmlng computed by ECM ac- . When.thg engine is stopped, a certain
cording to the input signals. value is indicated.
CAL/LD VALUE % » “Calculated load value” indicates the value of the cur-

rent air flow divided by peak air flow.
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Monitored item

Unit

Description

Remarks

MASS AIRFLOW

gm/s

Indicates the mass air flow computed by ECM accord-
ing to the signal voltage of the mass air flow sensor.

PURG VOL C/V

%

Indicates the EVAP canister purge volume control so-
lenoid valve control value computed by the ECM ac-
cording to the input signals.

The opening becomes larger as the value increases.

INT/V TIM(B1)

°CA

Indicates [°CA] of intake camshaft advance angle.

INT/V SOL(B1)

%

The control value of the intake valve timing control so-
lenoid valve (determined by ECM according to the in-
put signals) is indicated.

The advance angle becomes larger as the value in-
creases.

AIR COND RLY

ON/OFF

The air conditioner relay control condition (determined
by ECM according to the input signals) is indicated.

FUEL PUMP RLY

ON/OFF

Indicates the fuel pump relay control condition deter-
mined by ECM according to the input signals.

VENT CONT/V

ON/OFF

The control condition of the EVAP canister vent control
valve (determined by ECM according to the input sig-
nals) is indicated.

ON: Closed

OFF: Open

THRTL RELAY

ON/OFF

Indicates the throttle control motor relay control condi-
tion determined by the ECM according to the input sig-
nals.

COOLING FAN

HI/LOW/
OFF

Indicates the condition of the cooling fan (determined
by ECM according to the input signals).

HI: High speed operation

LOW: Low speed operation

OFF: Stop

HO2S2 HTR (B1)

ON/OFF

Indicates [ON/OFF] condition of heated oxygen sen-
sor 2 heater determined by ECM according to the in-
put signals.

I/P PULLY SPD

rnm

Indicates the engine speed computed from the prima-
ry sped sensor signal.

VEHICLE SPEED

km/h or
mph

The vehicle speed computed from the vehicle speed
signal sent from TCM is displayed.

IDL A/V LEARN

YET/CM-
PLT

Display the condition of Idle Air Volume Learning
YET: Idle air volume learning has not been performed
yet.

CMPLT: Idle air volume learning has already been per-
formed successfully.

TRVL AFTER MIL

km or
mile

Distance traveled while MIL is activated.

AJF S1 HTR(B1)

%

Air fuel ratio (A/F) sensor 1 heater control value com-
puted by ECM according to the input signals.

The current flow to the heater becomes larger as the
value increases.

AC PRESS SEN

The signal voltage from the refrigerant pressure sen-
sor is displayed.

A/F ADJ-B1

Indicates the correction of factor stored in ECM. The
factor is calculated from the difference between the
target air-fuel ratio stored in ECM and the air-fuel ratio
calculated from A/F sensor 1 signal.

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.

ACTIVE TEST MODE
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Test Item
TEST ITEM CONDITION JUDGMENT CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original
trouble condition

Change the amount of fuel injec-
tion using CONSULT-III.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connectors
Fuel injector
Air fuel ratio (A/F) sensor 1

IGNITION TIMING

Engine: Return to the original
trouble condition

Timing light: Set

Retard the ignition timing using
CONSULT-III.

If trouble symptom disappears, see
CHECK ITEM.

Perform Idle Air Volume Learning.

POWER BALANCE

Engine: After warming up, idle
the engine.

A/C switch OFF

Selector lever: P or N position (A/
T), Neutral position (M/T)

Cut off each fuel injector signal
one at a time using CONSULT-
M.

Engine runs rough or dies.

Harness and connectors
Compression

Fuel injector

Power transistor

Spark plug

Ignition coil

COOLING FAN*

Ignition switch: ON
Turn the cooling fan “LOW”, “HI”
and “OFF” using CONSULT-III.

Cooling fan moves and stops.

Harness and connectors
IPDM E/R (Cooling fan relay)
Cooling fan motor

ENG COOLANT
TEMP

Engine: Return to the original
trouble condition

Change the engine coolant tem-
perature using CONSULT-III.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connectors

Engine coolant temperature sen-
sor

Fuel injector

FUEL PUMP RELAY

Ignition switch: ON (Engine
stopped)

Turn the fuel pump relay “ON”
and “OFF” using CONSULT-III
and listen to operating sound.

Fuel pump relay makes the operat-
ing sound.

Harness and connectors
Fuel pump relay

PURG VOL CONT/NV

Engine: After warming up, run
engine at 1,500 rpm.

Change the EVAP canister
purge volume control solenoid
valve opening percent using
CONSULT-III.

Engine speed changes according
to the opening percent.

Harness and connectors
Solenoid valve

FUEL/T TEMP SEN Change the fuel tank temperature using CONSULT-III.

Ignition switch: ON (Engine

stopped) Solenoid valve makes an operatin Harness and connectors
VENT CONTROLN Turn solenoid valve “ON” and perating

“OFF” using the CONSULT-III
and listen to operating sound.

sound.

Solenoid valve

VI/T ASSIGN ANGLE

Engine: Return to the original
trouble condition

Change intake valve timing us-
ing CONSULT-III.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connectors
Intake valve timing control sole-
noid valve

*: Leaving cooling fan OFF with CONSULT-IIl while engine is running may cause the engine to overheat.

DTC & SRT CONFIRMATION MODE

SRT STATUS Mode

For details, refer to EC-90. "Diagnosis Description".

SRT WORK SUPPORT Mode
This mode enables a technician to drive a vehicle to set the SRT while monitoring the SRT status.

DTC WORK SUPPORT Mode
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Test mode Test item Corresponding DTC No. Reference page
P0442 EC-284
EVP SML LEAK P0442/P1442*
EVAPORATIVE SYSTEM P0455 EC-329
EVP V/S LEAK P0456/P1456* P0456 EC-335
A/F SEN1 (B1) P1278/P1279 P0133 EC-198
AJF SEN1
A/F SEN1 (B1) P1276 P0130 EC-182
HO2S2 (B1) P1146 P0138 EC-212
HO2S2 HO2S2 (B1) P1147 P0137 EC-204
HO2S2 (B1) P139 P0139 EC-221

*: DTC P1442 and P1456 does not apply to C11 models but appears in DTC Work Support Mode screens.

Diagnosis Tool Function

DESCRIPTION

Generic Scan Tool (OBD Il scan tool) complying with SAE J1978 has

several functions explained below.
ISO15765-4 is used as the protocol.

The name “GST” or “Generic Scan Tool” is used in this service man-

ual.

FUNCTION

INFOID:0000000004780041

Generic Scan Tool (GST): Sample

SEF139P

Diagnostic Service

Function

Service $01 READINESS TESTS

This diagnostic service gains access to current emission-related data values, including an-
alog inputs and outputs, digital inputs and outputs, and system status information.

Service $02 | (FREEZE DATA)

This diagnostic service gains access to emission-related data value which were stored by
ECM during the freeze frame. For details, refer to EC-475, "DTC Index".

Service $03 DTCs

This diagnostic service gains access to emission-related power train trouble codes which
were stored by ECM.

Service $04 CLEAR DIAG INFO

This diagnostic service can clear all emission-related diagnostic information. This in-
cludes:

« Clear number of diagnostic trouble codes (Service $01)

« Clear diagnostic trouble codes (Service $03)

« Clear trouble code for freeze frame data (Service $01)

« Clear freeze frame data (Service $02)

» Reset status of system monitoring test (Service $01)

« Clear on board monitoring test results (Service $06 and $07)

Service $06 (ON BOARD TESTS)

This diagnostic service accesses the results of on board diagnostic monitoring tests of
specific components/systems that are not continuously monitored.

Service $07 (ON BOARD TESTS)

This diagnostic service enables the off board test drive to obtain test results for emission-
related powertrain components/systems that are continuously monitored during normal
driving conditions.
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Diagnostic Service Function

This diagnostic service can close EVAP system in ignition switch ON position (Engine
stopped). When this diagnostic service is performed, EVAP canister vent control valve can

be closed.
In the following conditions, this diagnostic service cannot function. EC
. * Low ambient temperature
Service $08 —

* Low battery voltage

* Engine running

* Ignition switch OFF

* Low fuel temperature

» Too much pressure is applied to EVAP system

This diagnostic service enables the off-board test device to request specific vehicle infor-

Service $09 (CALIBRATION ID) mation such as Vehicle Identification Number (VIN) and Calibration IDs.

INSPECTION PROCEDURE
1. Turn ignition switch OFF.

2. Connect “GST” to data link connector (1), which is located under
LH dash panel.

3. Turn ignition switch ON.

BBIAQ734E

4. Enter the program according to instruction on the screen or in
the operation manual.
.. . oo .
(*: Regarding GST screens in this section, sample screens are VTX GENERIC OBD II

shown.) PROGRAM CARD

Press [ENTER]

Sample screen* SEF3988

5. Perform each diagnostic mode according to each service proce-

dure. OBD Il FUNCTIONS
For further information, see the GST Operation Manual of FO: DATA LIST
the tool maker. F1: FREEZE DATA

F2: DTCs
F3: SNAPSHOT

F4: CLEAR DIAG INFO
F5: O2 TEST RESULTS
F7: ON BOARD TESTS
F8: EXPAND DIAG PROT
F9: UNIT CONVERSION

Sample screen* SEF416S
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COMPONENT DIAGNOSIS
TROUBLE DIAGNOSIS - SPECIFICATION VALUE

D e S C ri pt i O n INFOID:0000000004780042

The specification (SP) value indicates the tolerance of the value that is displayed in “SPEC” of “DATA MONI-

TOR” mode of CONSULT-III during normal operation of the Engine Control System. When the value in “SPEC”

of “DATA MONITOR” mode is within the SP value, the Engine Control System is confirmed OK. When the

value in “SPEC” of “DATA MONITOR” mode is NOT within the SP value, the Engine Control System may have

one or more malfunctions.

The SP value is used to detect malfunctions that may affect the Engine Control System, but will not light the

MIL.

The SP value will be displayed for the following three items:

* B/FUEL SCHDL (The fuel injection pulse width programmed into ECM prior to any learned on board correc-
tion)

» A/F ALPHA-B1 (The mean value of air-fuel ratio feedback correction factor per cycle)

* MAS A/F SE-B1 (The signal voltage of the mass air flow sensor)

Component Function Check INFOIDI0000000004780043

1.START

Make sure that all of the following conditions are satisfied.
* Vehicle driven distance: More than 5,000 km (3,107 miles)

Barometric pressure: 98.3 - 104.3 kPa (1.003 - 1.064 kg/cmz, 14.25 - 15.12 psi)

Atmospheric temperature: 20 - 30°C (68 - 86°F)

Engine coolant temperature: 75 - 95°C (167 - 203°F)

Transmission: Warmed-up

- A/T models: After the engine is warmed up to normal operating temperature, drive vehicle until “FLUID
TEMP SE” (A/T fluid temperature sensor signal) indicates more than 60°C (140°F).

- M/T models: After the engine is warmed up to normal operating temperature, drive vehicle for 5 minutes.

* Electrical load: Not applied

- Rear window defogger switch, air conditioner switch, lighting switch are OFF. Steering wheel is straight
ahead.

* Engine speed: Idle

>> GO TO 2.
2.PERFORM “SPEC” OF “DATA MONITOR” MODE

With CONSULT-III
NOTE:
Perform “SPEC” in “DATA MONITOR” mode in maximum scale display.
1. Perform EC-26, "BASIC INSPECTION : Special Repair Requirement".
2. Select “B/FUEL SCHDL", “A/F ALPHA-B1” and “MAS A/F SE-B1” in “SPEC” of “DATA MONITOR” mode
with CONSULT-III.
3. Make sure that monitor items are within the SP value.

Is the inspection result normal?

YES >>END
NO >> Go to EC-113, "Diagnosis Procedure".
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Diagnosis Procedure INFOIDI0000000004720044
OVERALL SEQUENCE
Inspection start
Confirm that the testing
conditions are met.
Less than More than
the SP value ( 1 the SP value
i l Check “A/F ALPHA-B1”. J l
More than ) Within the SP value Less than
the SP value Check Check the SP value
“B/FUEL SCHDL". “B/FUEL SCHDL".
Within the Within the SP
SP value value or
A More than
the SP value
Plug PCV hose. Within the SP value vai
“A/F ALPHA-B1”.
Less than K -
the SP value | Change engine oil. |
v
| Inspection end |
Too high Too low
[ Check fuel pressure. ]—f i—[ Check fuel pressure. ]
OK Check for the cause Check for the cause OK
of high fuel pressure, of low fuel pressure,
and then repair or and then repair or
![_hess replace. replace. More
an
than
the SP ¢ ¢ the SP
value Check Check value
“A/F ALPHA-B1". “A/F ALPHA-B1”.
Within the SP valuel lWithin the SP value
| Inspection end | I Inspection end I
v v
Perform power NG NG Perform power
balance test. balance test.
OK Check for the cause of Check for the cause of OK
corresponding cylinder corresponding cylinder
malfunction, and then malfunction, and then
repair or replace. repair or replace.
Less More
than than
the SP the SP
Check Check
value | <p/F ALPHA-B1". ] [ “A/F ALPHA-B1».  [Value
Within the SP value Within the SP value
A
Inspection end | ‘ Inspection end
4
Check A/F sensor 1 NG NG| Check A/F sensor 1
function. function.
OK Check A/F sensor 1 Check A/F sensor 1 OK
and its circuit, and and its circuit, and
then repair or replace. then repair or replace.
Less More
than l l than
the SP the SP
value Check Check value
“A/F ALPHA-B1”. “A/F ALPHA-B1". »
Within the SP valuei iWithin the SP value
‘ Inspection end | ‘ Inspection end ‘
v
Disconnect and reconnect Disconnect and reconnect
ECM harness connector. ECM harness connector.
v 4 v
® ® ®
PBIB2318E
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® ? © ? ®
Check Within the SP value Within the SP value Check
“A/F ALPHA-B1". “A/F ALPHA-B1".
Less than K More than
the SP value Inspection end | Inspection end ‘ the SP value
A 4
Detect malfunctioning Detect malfunctioning
part according to part according to
Symptom Matrix Chart. Symptom Matrix Chart.
More than Check Less than
. | the SP value “B/FUEL SCHDL” the SP value
{ . J
{ Within the SP value v
Check for the cause of NG NG| Check for the cause of
uneven air flow through | Inspection end l uneven air flow through
mass air flow sensor. mass air flow sensor.
OK ad OK
| Repair or replace. ‘ | Repair or replace. l
“A/F ALPHA-B1”
is less than Less
than
the SP value. 4 A the SP
s more than | Sheck || enec value
the SP value. a/;/dF ALPHA-B1”, B/FUEL SCHDL".
“B/FUEL SCHDL".
v Within the
- SP value
Disconnect and reconnect Within the SP value
mass air flow sensor
harness connector. —b| Inspection end |17
Check Within the SP value
“A/F ALPHA-B1”.
Out of the T
SP value Detect malfunctioning
part of harness or
connector, and then |
repair or replace.
Y More than Less than Y
Check the SP value the SP value Check
“MAS A/F SE-B1”. “MAS A/F SE-B1”.
o 4 o
\éVF'}h'“I the Replace mass air flow Replace mass air flow Within the SP value
value sensor. sensor.
A 4 A 4
| Replace ECM. I pre Check for the cause of
| air leakage after mass
A4 air flow sensor.
Check for the cause of 4
large engine friction. ‘ Check ’
Check
“A/F ALPHA-B1” and « »
B/FUEL SCHDL".
“B/FUEL HDL".
Check for the cause of /FUEL SC
insufficient combustion Out of the Within the Within the | Qut of the
SP value SP value SP value |SP value
| Inspection end ‘
v v
Check Detect malfunctioning Check
B/FUEL SCHDL". —> part according to [ “B/FUEL SCHDL".
More than Symptom Matrix Chart. Less than
Within the SP value the SP value the SP value Within the SP value
=| Inspection end |<
PBIB3213E

DETAILED PROCEDURE
1 .CHECK “A/F ALPHA-B1”

With CONSULT-III

1. Start engine.

2. Confirm that the testing conditions are met. Refer to EC-112, "Component Function Check".
3. Select “A/F ALPHA-B1” in “SPEC” of “DATA MONITOR” mode, and make sure that the indication is within

the SP value.
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NOTE:

Check “A/F ALPHA-B1” for approximately 1 minute because it may fluctuate. It is NG if the indication is
out of the SP value even a little.

Is the measurement value within the SP value?
YES »»GOTO17
NO-1 >> Less than the SP value: GO TO 2.

NO-2 >> More than the SP value: GO TO 3.
2 .CHECK “B/FUEL SCHDL”

Select “B/FUEL SCHDL” in “SPEC” of “DATA MONITOR” mode, and make sure that the indication is within the
SP value.

Is the measurement value within the SP value?

YES >>GOTOA4.
NO >> More than the SP value: GO TO 19.

3.CHECK “B/FUEL SCHDL”

Select “B/FUEL SCHDL” in “SPEC” of “DATA MONITOR” mode, and make sure that the indication is within the
SP value.

Is the measurement value within the SP value?

YES >>GOTOG®6.
NO-1 >> More than the SP value: GO TO 6.
NO-2 >> Less than the SP value: GO TO 25.

4 .CHECK “A/F ALPHA-B1”

Stop the engine.

Disconnect PCV hose, and then plug it.

Start engine.

Select “A/F ALPHA-B1” in “SPEC” of “DATA MONITOR” mode, and make sure that the indication is within
the SP value.

Is the measurement value within the SP value?

YES >>GOTOS5.
NO >> GO TO 6.

5 .CHANGE ENGINE OIL

1. Stop the engine.

2. Change engine oil.
NOTE:
This symptom may occur when a large amount of gasoline is mixed with engine oil because of driving
conditions (such as when engine oil temperature does not rise enough since a journey distance is too
short during winter). The symptom will not be detected after changing engine oil or changing driving con-
dition.

POwON~

>> INSPECTION END
6.CHECK FUEL PRESSURE

Check fuel pressure. (Refer to EC-498, "Inspection”.)
Is the inspection result normal?

YES >>GOTO9.
NO-1 >> Fuel pressure is too high: Replace “fuel filter and fuel pump assembly” and then GO TO 8.
NO-2 >> Fuel pressure is too low: GO TO 7.

{ .DETECT MALFUNCTIONING PART
Check fuel hoses and fuel tubes for clogging

Is the inspection result normal?

YES >> Replace “fuel filter and fuel pump assembly” and then GO TO 8.
NO >> Repair or replace and then GO TO 8.

8.CHECK “A/F ALPHA-B1”
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1. Start engine.
2. Select “A/F ALPHA-B1” in “SPEC” of “DATA MONITOR” mode, and make sure that the indication is within
the SP value.

Is the measurement value within the SP value?

YES >>INSPECTION END
NO >>GO TO 9.

9.PERFORM POWER BALANCE TEST

1. Perform “POWER BALANCE” in “ACTIVE TEST” mode.
2. Make sure that the each cylinder produces a momentary engine speed drop.

Is the inspection result normal?
YES >>GOTO 12.
NO >> GO TO 10.

10.DETECT MALFUNCTIONING PART

Check the following.

1. Ignition coil and its circuit (Refer to EC-439, "Component Function Check".)
2. Fuel injector and its circuit (Refer to EC-430, "Component Function Check".)
3. Intake air leakage

4. Low compression pressure (Refer to EM-23, "Inspection”.)

Is the inspection result normal?

YES >> Replace fuel injector and then GO TO 11.
NO >> Repair or replace malfunctioning part and then GO TO 11.

11 .CHECK “A/F ALPHA-B1”

1. Start engine.
2. Select “A/F ALPHA-B1” in “SPEC” of “DATA MONITOR” mode, and make sure that the indication is within
the SP value.

Is the measurement value within the SP value?

YES >>INSPECTION END
NO >> GO TO 12.

12.CHECK A/F SENSOR 1 FUNCTION

Perform all DTC CONFIRMATION PROCEDURE related with A/F sensor 1.
 For DTC P0130, refer to EC-182, "DTC Loaqic".
e For DTC P0131, refer to EC-188, "DTC Loaqic".
» For DTC P0132, refer to EC-193, "DTC Loaqic".
» For DTC P0133, refer to EC-198, "DTC Loaqic".
* For DTC P2A00, refer to EC-417, "DTC Logic".

Is any DTC detected?

YES >>GOTO 15.
NO >> GO TO 13.

13.CHECK A/F SENSOR 1 CIRCUIT
Perform DIAGNOSTIC PROCEDURE according to corresponding DTC.

>> GO TO 14.
14 .cHECK “A/F ALPHA-B1’

1. Start engine.
2. Select “A/F ALPHA-B1” in “SPEC” of “DATA MONITOR” mode, and make sure that the indication is within
the SP value.

Is the measurement value within the SP value?

YES >>INSPECTION END
NO >> GO TO 15.

15 .DISCONNECT AND RECONNECT ECM HARNESS CONNECTOR

1. Stop the engine.
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2. Disconnect ECM harness connector.
3. Check pin terminal and connector for damage, and then reconnect it.

>> GO TO 16.
16.CHECK “A/F ALPHA-B1” EC

1. Start engine.
2. Select “A/F ALPHA-B1” in “SPEC” of “DATA MONITOR” mode, and make sure that the indication is within
the SP value.

Is the measurement value within the SP value?

YES >>INSPECTION END
NO >> Detect malfunctioning part according to EC-487, "Symptom Table".

17 .CHECK “B/FUEL SCHDL”

Select “B/FUEL SCHDL” in “SPEC” of “DATA MONITOR” mode, and make sure that the indication is within the
SP value.

Is the measurement value within the SP value?

YES >>INSPECTION END
NO-1 >> More than the SP value: GO TO 18.
NO-2 >> Less than the SP value: GO TO 25.

18.DETECT MALFUNCTIONING PART

1. Check for the cause of large engine friction. Refer to the following.

- Engine oil level is too high

- Engine oil viscosity

- Belt tension of power steering, alternator, A/C compressor, etc. is excessive
- Noise from engine

- Noise from transmission, etc.

2. Check for the cause of insufficient combustion. Refer to the following.

- Valve clearance malfunction

- Intake valve timing control function malfunction

- Camshaft sprocket installation malfunction, etc.

>> Repair or replace malfunctioning part, and then GO TO 30.
19.CHECK INTAKE SYSTEM

Check for the cause of uneven air flow through mass air flow sensor. Refer to the following.
» Crushed air ducts

* Malfunctioning seal of air cleaner element

* Uneven dirt of air cleaner element

 Improper specification of intake air system

Is the inspection result normal?
YES >>GOTO 21.
NO >> Repair or replace malfunctioning part, and then GO TO 20.
20.CHECK “A/F ALPHA-B1”, AND “B/FUEL SCHDL"
Select “A/F ALPHA-B1” and “B/FUEL SCHDL” in “SPEC” of “DATA MONITOR” mode, and make sure that
each indication is within the SP value.
Is the measurement value within the SP value?
YES >>INSPECTION END
NO >> “B/FUEL SCHDL” is more, “A/F ALPHA-B1” is less than the SP value: GO TO 21.

2 .DISCONNECT AND RECONNECT MASS AIR FLOW SENSOR HARNESS CONNECTOR

1. Stop the engine.
2. Disconnect mass air flow sensor harness connector.
3. Check pin terminal and connector for damage and then reconnect it again.

>> GO TO 22.
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22 .CHECK “A/F ALPHA-B1’

1. Start engine.
2. Select “A/F ALPHA-B1” in “SPEC” of “DATA MONITOR” mode, and make sure that the indication is within
the SP value.

Is the measurement value within the SP value?

YES >> Detect malfunctioning part of mass air flow sensor circuit and repair it. Refer to EC-148, "DTC
Logic". Then GO TO 29.
NO >> GO TO 23.

2 3.CHECK “MAS A/F SE-B1"
Select “MAS A/F SE-B1” in “SPEC” of “DATA MONITOR” mode, and make sure that the indication is within the
SP value.
Is the measurement value within the SP value?
YES >>GOTO 24.
NO >> More than the SP value: Replace mass air flow sensor, and then GO TO 29.

24 .REPLACE ECM

1. Replace ECM.
2. Perform EC-29, "ADDITIONAL SERVICE WHEN REPLACING CONTROL UNIT : Special Repair Require-
ment".

>> GO TO 29.
25.CHECK INTAKE SYSTEM

Check for the cause of uneven air flow through mass air flow sensor. Refer to the following.
» Crushed air ducts

» Malfunctioning seal of air cleaner element

* Uneven dirt of air cleaner element

* Improper specification of intake air system

Is the inspection result normal?

YES >>GOTO 27.
NO >> Repair or replace malfunctioning part, and then GO TO 26.

26 .CHECK “B/FUEL SCHDL”

Select “B/FUEL SCHDL” in “SPEC” of “DATA MONITOR” mode, and make sure that the indication is within the
SP value.

Is the measurement value within the SP value?

YES >>INSPECTION END
NO >> Less than the SP value: GO TO 27.

27 .CHECK “MAS A/F SE-B1”

Select “MAS A/F SE-B1” in “SPEC” of “DATA MONITOR” mode, and make sure that the indication is within the
SP value.

Is the measurement value within the SP value?

YES >> GO TO 28.
NO >> Less than the SP value: Replace mass air flow sensor, and then GO TO 30.

28 .CHECK INTAKE SYSTEM

Check for the cause of air leak after the mass air flow sensor. Refer to the following.

+ Disconnection, looseness, and cracks in air duct

Looseness of oil filler cap

Disconnection of oil level gauge

Open stuck, breakage, hose disconnection, or cracks of PCV valve

Disconnection or cracks of EVAP purge hose, open stuck of EVAP canister purge volume control solenoid
valve

 Malfunctioning seal of rocker cover gasket

+ Disconnection, looseness, or cracks of hoses, such as vacuum hose, connecting to intake air system parts
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+ Malfunctioning seal of intake air system, etc.

>> GO TO 30.
29.CHECK “A/F ALPHA-B1” AND “B/FUEL SCHDL”
Select “A/F ALPHA-B1” and "B/FUEL SCHDL” in “SPEC” of "DATA MONITOR” mode, and make sure that

each indication is within the SP value.
Is the measurement value within the SP value?

YES >>INSPECTION END

NO >> Detect malfunctioning part according to EC-487, "Symptom Table".
30.cHECK “B/FUEL SCHDL”
Select “B/FUEL SCHDL” in “SPEC” of “DATA MONITOR” mode, and then make sure that the indication is
within the SP value.
Is the measurement value within the SP value?

YES >>INSPECTION END
NO >> Detect malfunctioning part according to EC-487, "Symptom Table".
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT
D eSC ri pt i O n INFOID:0000000004784170

Intermittent incidents may occur. In many cases, the malfunction resolves itself (the part or circuit function
returns to normal without intervention). It is important to realize that the symptoms described in the customer's
complaint often do not recur on (1st trip) DTC visits. Realize also that the most frequent cause of Intermittent
Incidents occurrences is poor electrical connections. Because of this, the conditions under which the incident
occurred may not be clear. Therefore, circuit checks made as part of the standard diagnostic procedure may
not indicate the specific malfunctioning area.

Common Intermittent Incidents Report Situations

STEP in Work Flow Situation
2 The CONSULT-IIl is used. The SELF DIAGNOSTIC RESULT screen shows time data other than 0 or [1t].
3or4 The symptom described by the customer does not recur.
5 (1st trip) DTC does not appear during the DTC Confirmation Procedure.
10 The Diagnostic Procedure for PXXXX does not indicate the malfunctioning area.
Diagnosis Procedure INFOID:0000000004764171

1 .INSPECTION START

Erase (1st trip) DTCs.
Refer to EC-90, "Diagnosis Description”, “DTC AND FREEZE FRAME DATA”, “How to Erase DTC and 1st Trip
DTC".

>> GO TO 2.

2 .CHECK GROUND TERMINALS
Check ground terminals for corroding or loose connection.
Refer to EC-125, "Ground Inspection".
OKor NG

OK >> GO TO 3.

NG >> Repair or replace malfunctioning part.
3.SEARCH FOR ELECTRICAL INCIDENT
Perform GI-25, "How to Perform Efficient Diagnosis for an Electrical Incident", “INCIDENT SIMULATION
TESTS”.
OKor NG

OK >> GO TO 4.

NG >> Repair or replace malfunctioning part.
4 .CHECK CONNECTOR TERMINALS
Refer to GI-22, "How to Check Terminal”, “HOW TO PROBE CONNECTORS”, “How to Check Enlarged Con-
tact Spring of Terminal”.
OK or NG

OK >> INSPECTION END
NG >> Repair or replace connector.
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POWER SUPPLY AND GROUND CIRCUIT
Wiring Diagram
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INFOID:0000000004780556

EC-MAIN-01 EC
I : DETECTABLE LINE FOR DTC

mmm : NON-DETECTABLE LINE FOR DTC

IPDM E/R
(INTELLIGENT

POWER

DISTRIBUTION

MODULE

ENGINE ROOM)
E43

REFER TO “PG-POWER”.
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Diagnosis Procedure

1.INSPECTION START

REFER TO THE FOLLOWING.
(8 - SUPER

MULTIPLE JUNCTION (SMJ)

BBWA2625E

INFOID:0000000004780045

Start engine.
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Is engine running?

YES >>GOTOS.
NO >> GO TO 2.

2 .CHECK ECM POWER SUPPLY CIRCUIT-|

1. Turn ignition switch OFF and then ON.
2. Check the voltage between ECM harness connector and

ground. @ Q
I

ECM o] |
Ground Voltage 93
Connector Terminal
E16 93 Ground Battery voltage
Is the inspection result normal?
YES >>GOTO4. D O

NO >> GO TO 3. =

PBIA9561J

3 .DETECT MALFUNCTIONING PART

Check the following.

* Harness connectors M69, E7

* 10A fuse (No. 6)

» Harness for open or short between ECM and fuse

>> Repair open circuit or short to ground or short to power in harness or connectors.
4 .CHECK GROUND CONNECTION-I

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection”.

Is the inspection result normal?
YES >>GOTOS5.
NO >> Repair or replace ground connection.

5.CHECK ECM GROUND CIRCUIT FOR OPEN AND SHORT-I

1. Disconnect ECM harness connectors.
2. Check the continuity between ECM harness connector and ground.

ECM
Ground Continuity
Connector Terminal
10
F10
1 Ground Existed
E16 108

3. Also check harness for short to power.
Is the inspection result normal?

YES >>GOTO7.

NO >> GO TO 6.

6 .DETECT MALFUNCTIONING PART

Check the following.
* Harness connectors F8, E8
* Harness for open or short between ECM and ground

>> Repair open circuit or short to power in harness or connectors.
7.CHECK ECM POWER SUPPLY CIRCUIT-II

1. Reconnect ECM harness connectors.
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2. Turn ignition switch ON.
3. Check the voltage between IPDM E/R harness connector and

ground. G}J @

IPDM E/R =
Ground Voltage [o]8]7]6]==0]5]4]3]
Connector Terminal [18[17[16]15[14f13[12[11[1p]
E43 3 Ground Battery voltage
Is the inspection result normal?
YES >> Go to EC-441. "Diagnosis Procedure". —e

NO >> GO TO 8. =

PBIB2658E

8.CHECK ECM POWER SUPPLY CIRCUIT-II

1. Turn ignition switch OFF and wait at least 10 seconds.
2. Check the voltage between ECM harness connector and

ground. @FF @ E}

ECM Ground Volta " |O| "
ge
Connector | Terminal 105

After turning ignition switch OFF, battery voltage

E16 105 Ground | will exist for a few seconds, then drop approxi-
mately 0 V. '
s the inspection result normal? @ © L
YES >> GO TO 14. PBIB3037E

NO-1 >> Battery voltage does not exist: GO TO 9.
NO-2 >> Battery voltage exists for more than a few seconds: GO TO 11.

O.CHECK ECM POWER SUPPLY CIRCUIT-IV

1. Turn ignition switch OFF and wait at least 10 seconds.

2. Check the voltage between ECM harness connector and
ground @ E}]
. HS.
— [ o ]
Ground Voltage 32
Connector Terminal |
F10 32 Ground Battery voltage
Is the inspection result normal? [®
YES >>GOTO 10.
NO >> GO TO 11. =
PBIA9562J

1 O.CHECK ECM POWER SUPPLY CIRCUIT-V

1. Disconnect ECM harness connector.
2. Disconnect IPDM E/R harness connector E43.
3. Check the continuity between ECM harness connector and IPDM E/R harness connector.

ECM IPDM E/R
Connector Terminal Connector Terminal

E16 105 E43 4 Existed

Continuity

4. Also check harness for short to ground and short to power.
Is the inspection result normal?

YES >>GOTO17.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

1 1 .CHECK ECM POWER SUPPLY CIRCUIT-VI
1. Disconnect ECM harness connector.
Revision: October 2008 EC-123 2009 Versa




POWER SUPPLY AND GROUND CIRCUIT
< COMPONENT DIAGNOSIS > [HR16DE]

2. Disconnect IPDM E/R harness connector E43.
3. Check the continuity between ECM harness connector and IPDM E/R harness connector.

ECM IPDM E/R
Connector Terminal Connector Terminal
F10 32 E43 7 Existed

Continuity

4. Also check harness for short to ground and short to power.
Is the inspection result normal?

YES >>GOTO 13.

NO >> GO TO 12.

12 .DETECT MALFUNCTIONING PART

Check the following.
* Harness connectors E8, F8
» Harness for open or short between ECM and IPDM E/R

>> Repair open circuit or short to ground or short to power in harness or connectors.
13.cHEck FUSE

1. Disconnect 20 A fuse (No. 53) from IPDM E/R.
2. Check 20 A fuse.

Is the inspection result normal?

YES >>GOTO 17.
NO >> Replace 20 A fuse.

14 .cHECK GROUND CONNECTION-I]

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection”.

Is the inspection result normal?
YES >>GOTO 15.
NO >> Repair or replace ground connection.

15.CHECK ECM GROUND CIRCUIT FOR OPEN AND SHORT-II

1. Disconnect ECM harness connector.
2. Check the continuity between ECM harness connector and ground.

ECM
Ground Continuity
Connector Terminal
10
F10
1 Ground Existed
E16 108

3. Also check harness for short to power.
Is the inspection result normal?

YES >>GOTO 17.

NO >> GO TO 16.

16.DETECT MALFUNCTIONING PART

Check the following.
* Harness connectors E8, F8
* Harness for open or short between ECM and ground

>> Repair open circuit or short to power in harness or connectors.
1 7.CHECK INTERMITTENT INCIDENT
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Refer to EC-120, "Diagnosis Procedure".
Is the inspection result normal?

YES >> Replace IPDM E/R. Refer to PG-27, "Removal and Installation of IPDM E/R".
NO >> Repair open circuit or short to ground or short to power in harness or connectors.
EC
INFOID:0000000004784172

Ground Inspection

Ground connections are very important to the proper operation of electrical and electronic circuits. Ground
connections are often exposed to moisture, dirt and other corrosive elements. The corrosion (rust) can
become an unwanted resistance. This unwanted resistance can change the way a circuit works.
Electronically controlled circuits are very sensitive to proper grounding. A loose or corroded ground can drasti-
cally affect an electronically controlled circuit. A poor or corroded ground can easily affect the circuit. Even
when the ground connection looks clean, there can be a thin film of rust on the surface.

When inspecting a ground connection follow these rules:

* Remove the ground bolt or screw.

* Inspect all mating surfaces for tarnish, dirt, rust, etc.

* Clean as required to assure good contact.

* Reinstall bolt or screw securely.

* Inspect for “add-on” accessories which may be interfering with the ground circuit.

« If several wires are crimped into one ground eyelet terminal, check for proper crimps. Make sure all of the
wires are clean, securely fastened and providing a good ground path. If multiple wires are cased in one eye-
let make sure no ground wires have excess wire insulation.

For detailed ground distribution information, refer to PG-29, "Ground Distribution".

A s
=

Remove bolt (screw). Inspect mating surfaces Reinstall bolt (screw)
for tarnish, dirt, rust, etc. securely.
Clean as required to
assure good contact.

PBIB1870E
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U0101 CAN COMM CIRCUIT

Description

INFOID:0000000004780046

CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul-
tiplex communication line with high data communication speed and excellent error detection ability. Many elec-
tronic control units are equipped onto a vehicle, and each control unit shares information and links with other
control units during operation (not independent). In CAN communication, control units are connected with 2
communication lines (CAN H line, CAN L line) allowing a high rate of information transmission with less wiring.
Each control unit transmits/receives data but selectively reads required data only.

DTC Logic

DTC DETECTION LOGIC

INFOID:0000000004780047

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
Lost communication with When ECM is not transmitting or receiving CAN ’ ?él\'\jl (;zr;mgér&catlon line between
uo101 communication signal of OBD (emission-related

TCM

diagnosis) with TCM for 2 seconds or more.

(CAN communication line is open or

shorted)

DTC CONFIRMATION PROCEDURE
1 .PERFORM DTC CONFIRMATION PROCEDURE

1. Turn ignition switch ON and wait at least 3 seconds.
2. Check DTC.

Is DTC detected?

YES >>EC-127. "Diagnosis Procedure".
NO >> INSPECTION END
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U0101 CAN COMM CIRCUIT

< COMPONENT DIAGNOSIS > [HR16DE]
Wiring Diag ram INFOID:0000000004780557
EC-CAN-01

. - DETECTABLE LINE FOR DTC EC
= : NON-DETECTABLE LINE FOR DTC
mmm : DATA LINE

L mp
TO LAN-CAN
P
L P
Feall 8]l
CAN-H cAn-L |EM
1L
D
51 ]es[eo]oae7[toi[10s[109
82[86]90[94]98 | 102[ 106110 (1)
8387]o1]95]08[10s[107[111
pafeslezfos ol ioeftic] J| 5 Ll
) |——1 v
BBWA2626E
Diagnosis Procedure

Go to LAN-17, "Trouble Diagnosis Flow Chart".
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U0140 CAN COMM CIRCUIT

< COMPONENT DIAGNOSIS > [HR16DE]
Uu0140 CAN COMM CIRCUIT
D eSC ri pt i O n INFOID:0000000004780049

CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul-
tiplex communication line with high data communication speed and excellent error detection ability. Many elec-
tronic control units are equipped onto a vehicle, and each control unit shares information and links with other
control units during operation (not independent). In CAN communication, control units are connected with 2
communication lines (CAN H line, CAN L line) allowing a high rate of information transmission with less wiring.
Each control unit transmits/receives data but selectively reads required data only.

DTC Log i C INFOID:0000000004780050

DTC DETECTION LOGIC

DTC No. Trouble diagnosis name DTC detecting condition Possible cause

When ECM is not transmitting or receiving CAN * CAN communication line between

u0140 Lost communication with communication signal of OBD (emission related BCM and ECM. T
BCM . . . (CAN communication line is open or
diagnosis) with BCM for 2 seconds or more. shorted)

DTC CONFIRMATION PROCEDURE

1 .PERFORM DTC CONFIRMATION PROCEDURE

1. Turn ignition switch ON and wait at least 3 seconds.
2. Check DTC.

Is DTC detected?

YES >>EC-129. "Diagnosis Procedure".
NO >> INSPECTION END
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U0140 CAN COMM CIRCUIT

< COMPONENT DIAGNOSIS > [HR16DE]
Wiring Diag ram INFOID:0000000004780678
EC-CAN-01

. - DETECTABLE LINE FOR DTC EC
= : NON-DETECTABLE LINE FOR DTC
mmm : DATA LINE

L mp
TO LAN-CAN
P
L P
Feall 8]l
CAN-H cAn-L |EM
1L
D
51 ]es[eo]oae7[toi[10s[109
82[86]90[94]98 | 102[ 106110 (1)
8387]o1]95]08[10s[107[111
pafeslezfos ol ioeftic] J| 5 Ll
) |——1 v
BBWA2626E
Diagnosis Procedure

Go to LAN-17, "Trouble Diagnosis Flow Chart".
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U1001 CAN COMM CIRCUIT

< COMPONENT DIAGNOSIS > [HR16DE]
U1001 CAN COMM CIRCUIT
D eSC ri pt i O n INFOID:0000000004780052

CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul-
tiplex communication line with high data communication speed and excellent error detection ability. Many elec-
tronic control units are equipped onto a vehicle, and each control unit shares information and links with other
control units during operation (not independent). In CAN communication, control units are connected with 2
communication lines (CAN H line, CAN L line) allowing a high rate of information transmission with less wiring.
Each control unit transmits/receives data but selectively reads required data only.

DTC Log i C INFOID:0000000004780053

DTC DETECTION LOGIC

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
When ECM is not transmitting or receiving CAN | < Harness or connectors

U1001 CAN communication line | communication signal other than OBD (emission (CAN communication line is open or
related diagnosis) for 2 seconds or more. shorted)

DTC CONFIRMATION PROCEDURE

1 .PERFORM DTC CONFIRMATION PROCEDURE

1. Turn ignition switch ON and wait at least 3 seconds.
2. Check 1st trip DTC.

Is 1st trip DTC detected?

YES >> EC-131, "Diagnosis Procedure".
NO >> INSPECTION END
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U1001 CAN COMM CIRCUIT

< COMPONENT DIAGNOSIS > [HR16DE]
Wiring Diag ram INFOID:0000000004780679
EC-CAN-01

. - DETECTABLE LINE FOR DTC EC
= : NON-DETECTABLE LINE FOR DTC
mmm : DATA LINE

L mp
TO LAN-CAN
P
L P
Feall 8]l
CAN-H cAn-L |EM
1L
D
51 ]es[eo]oae7[toi[10s[109
82[86]90[94]98 | 102[ 106110 (1)
8387]o1]95]08[10s[107[111
pafeslezfos ol ioeftic] J| 5 Ll
) |——1 v
BBWA2626E
Diagnosis Procedure

Go to LAN-17, "Trouble Diagnosis Flow Chart".

Revision: October 2008 EC-131 2009 Versa



P0011 IVT CONTROL

< COMPONENT DIAGNOSIS > [HR16DE]
P0011 IVT CONTROL
DTC LOgiC INFOID:0000000004780055

DTC DETECTION LOGIC
NOTE:
If DTC P0011 is displayed with DTC P0075, first perform the trouble diagnosis for EC-358. "DTC Logic".

DTC No. Trouble diagnosis name DTC detecting condition Possible cause

» Crankshaft position sensor (POS)

» Camshaft position sensor (PHASE)

* Intake valve control solenoid valve

Intake valve timing control | There is a gap between angle of target » Accumulation of debris to the signal pick-up

performance and phase-control angle degree. portion of the camshaft

» Timing chain installation

» Foreign matter caught in the oil groove for in-
take valve timing control

PO011

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is between 10 V and 16 V at
idle.

>>GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE-I

With CONSULT-III
1. Turn ignition switch ON and select “DATA MONITOR” mode with CONSULT-IILI.
2. Start engine and warm it up to normal operating temperature.
3. Maintain the following conditions for at least 6 consecutive seconds. Hold the accelerator pedal as steady

as possible.
ENG SPEED 500 - 2,000 rpm
COOLAN TEMP/S More than 60°C (140°F)
B/FUEL SCHDL More than 4.2 msec

P or N position (A/T)

Selector lever Neutral position (M/T)

4. Stop vehicle with engine running and let engine idle for 10 seconds.
5. Check 1st trip DTC.

With GST
Follow the procedure “With CONSULT-III” above.

Is 1st trip DTC detected?

YES >> Go to EC-133, "Diagnosis Procedure"
NO >> GO TO 3.

3.PERFORM DTC CONFIRMATION PROCEDURE-II

With CONSULT-III
1. Maintain the following conditions for at least 20 consecutive seconds.

ENG SPEED 1,500 - 3,175 rpm (A constant rotation is maintained.)
COOLAN TEMP/S | More than 70°C (221°F)

Revision: October 2008 EC-132 2009 Versa



P0011 IVT CONTROL

< COMPONENT DIAGNOSIS >

[HR16DE]

Selector lever 1st or 2nd position

Driving vehicle uphill
Driving location (Increased engine load will help maintain the driving
conditions required for this test.)

CAUTION:
Always drive at a safe speed.
2. Check 1st trip DTC.

With GST
Follow the procedure “With CONSULT-III” above.

Is 1st trip DTC detected?
YES >> Go to EC-133, "Diagnosis Procedure"
NO >> INSPECTION END

Diagnosis Procedure

1 .CHECK OIL PRESSURE WARNING LAMP

INFOID:0000000004780056

1. Start engine.

2. Check oil pressure warning lamp and confirm it is not illumi-

nated.
Is oil pressure warning lamp illuminated?

YES >> Goto LU-7, "Inspection”.
NO >> GO TO 2.

2 .CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE

Ve
Z 1y v\

PBIA8559J

Refer to EC-134, "Component Inspection"”.
Is the inspection result normal?

YES >>GOTOS3.
NO >> Replace intake valve timing control solenoid valve.

3.CHECK CRANKSHAFT POSITION SENSOR (POS)

Refer to EC-267. "Component Inspection".
Is the inspection result normal?
YES >>GOTOA4.
NO >> Replace crankshaft position sensor (POS).

4 .CHECK CAMSHAFT POSITION SENSOR (PHASE)

Refer to EC-272, "Component Inspection".
Is the inspection result normal?

YES >>GOTOS5.
NO >> Replace camshaft position sensor (PHASE).

5.CHECK CAMSHAFT (INTAKE)

Check the following.
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P0011 IVT CONTROL
< COMPONENT DIAGNOSIS > [HR16DE]

» Accumulation of debris to the signal plate of camshaft (1) rear end
» Chipping signal plate of camshaft rear end
Is the inspection result normal?

YES >>GOTOG.

NO >> Remove debris and clean the signal plate of camshaft
rear end or replace camshaft.

PBIA9557J

6 .CHECK TIMING CHAIN INSTALLATION

Check service records for any recent repairs that may cause timing chain misaligned.
Are there any service records that may cause timing chain misaligned?

YES >> Check timing chain installation. Refer to EM-49, "Removal and Installation”.
NO >>GOTO7.

7.CHECK LUBRICATION CIRCUIT
Refer to EM-70, "Inspection”, “INSPECTION AFTER INSTALATION".

Is the inspection result normal?

YES >>GOTOS8.
NO >> Clean lubrication line.

8.CHECK INTERMITTENT INCIDENT
Refer to EC-120, "Diagnosis Procedure".

>> INSPECTION END
Component Inspection INFOID:0000000004750057

1 .CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE-|

1. Turn ignition switch OFF.
2. Disconnect intake valve timing control solenoid valve harness connector.

3. Check resistance between intake valve timing control solenoid
& DISCONNECT E DISCONNECT
A€ AE &
Terminals Resistance

valve terminals as per the following.
1and 2 6.7 - 7.7 Q [at 20°C (68°F)] @ED @
o Q
1 or 2 and ground - .
(Continuity should not exist) @ (ﬂil
Is the inspection result normal? _ﬂ

YES >>GOTO 2. =
NO >> Replace intake valve timing control solenoid valve. PEIB0STAE

2 .CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE-II

1. Remove intake valve timing control solenoid valve.
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P0011 IVT CONTROL
< COMPONENT DIAGNOSIS > [HR16DE]

2. Provide 12 V DC between intake valve timing control solenoid
valve terminals 1 and 2, and then interrupt it. Make sure that the
plunger moves as shown in the figure.

CAUTION:

Do not apply 12 V DC continuously for 5 seconds or more.
Doing so may result in damage to the coil in intake valve
timing control solenoid valve.

NOTE:

Always replace O-ring when intake valve timing control
solenoid valve is removed.

Is the inspection result normal? JMBIA21082Z

YES >>INSPECTION END
NO >> Replace intake valve timing control solenoid valve.
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P0031, P0032 A/F SENSOR 1 HEATER

< COMPONENT DIAGNOSIS > [HR16DE]
P0031, P0032 A/F SENSOR 1 HEATER
D eSC ri pt i O n INFOID:0000000004780058

SYSTEM DESCRIPTION

Sensor Input signal to ECM ECM function Actuator
Camshaft position sensor (PHASE) .
Crankshaft position sensor (POS) Engine speed Air fuel ratio (A/F) sensor 1 | Air fuel ratio (A/F) sensor 1
heater control heater
Mass air flow sensor Amount of intake air

The ECM performs ON/OFF duty control of the A/F sensor 1 heater corresponding to the engine operating
condition to keep the temperature of A/F sensor 1 element at the specified range.

DTC Log i C INFOID:0000000004780059

DTC DETECTION LOGIC

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
The current amperage in the A/F sensor 1 heater | « Harness or connectors
PO031 Air fuel ratio (A/F) sensor 1 | circuit is out of the normal range. (The A/F sensor 1 heater circuit is
heater control circuit low (An excessively low voltage signal is sent to ECM open or shorted.)
through the A/F sensor 1 heater.) * A/F sensor 1 heater
The current amperage in the A/F sensor 1 heater | « Harness or connectors
P0032 Air fuel ratio (A/F) sensor 1 | circuit is out of the normal range. (The A/F sensor 1 heater circuit is
heater control circuit high | (An excessively high voltage signal is sent to ECM shorted.)
through the A/F sensor 1 heater.) * A/F sensor 1 heater

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than between 11 V at
idle.

>> GO TO 2.

2.PERFORM DTC CONFIRMATION PROCEDURE
1. Start engine and let it idle for at least 10 seconds.
2. Check 1st trip DTC.

Is 1st trip DTC detected?

YES >> Goto EC-137, "Diagnosis Procedure".
NO >> INSPECTION END
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P0031, P0032 A/F SENSOR 1 HEATER

< COMPONENT DIAGNOSIS > [HR16DE]
Wiring Diagram INFOIDI0000000004760559
IGNITION SWITCH I - DETECTABLE LINE FOR DTC
ON OR START
m . NON-DETECTABLE LINE FOR DTC
IPDM E/R
10a | SNTELEIGENT | REFER TO “PG-POWER'.
DISTRIBUTION
MODULE
ENGINE ROOM)
E45

AIR FUEL
RATIO (A/F)
SENSOR 1

F12

——————— ]

\
I
/

———————)

——————— ]

S~ -F- |

RATTTTTTT2N

¢c B W

AFH GND-AFS AFS

REFER TO THE FOLLOWING.

- SUPER MULTIPLE
JUNCTION (SMJ)

I

(Y [ = |

I

1 || L] Jo Jraft7]21]25]29 33]37]41]45]49[53]57[61]65]69] 73 | 77 ]

1|l [2] 6 J10]14]18]22]26]30 34]38]42]46]50|54]58|62]66 | 70] 74 | 78 d

s refesfer]at 35 |39]43[47]51[55 [59[ 63[67]71[ 75 | 79 12 ER)

1 |{ L4 L8 [12]16]20[24]28]32] || GR s6l40]44fas]s2]se]cof64f6e]72] e e0] )] BR H.S. : \4[3/ GR

1 ) \ S

] L — 1= !

L e o e o Jd

AABWAO0308GE

Diagnosis Procedure

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125. "Ground Inspection”.

Is the inspection result normal?
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P0031, P0032 A/F SENSOR 1 HEATER
< COMPONENT DIAGNOSIS > [HR16DE]

YES >>GOTO2.
NO >> Repair or replace ground connection.

2.CHECK AIR FUEL RATIO (A/F) SENSOR 1 POWER SUPPLY CIRCUIT

1. Disconnect air fuel ratio (A/F) sensor 1 harness connector.
2. Turn ignition switch ON.
3. Check the voltage between A/F sensor 1 harness connector and

ground. iﬁ}@

A/F sensor 1
Ground Voltage @
Connector Terminal 4

F12 4 Ground Battery voltage
Is the inspection result normal? l i

YES >>GOTO4. 1
NO >>GOTO3, -

PBIB3308E

3 .DETECT MALFUNCTIONING PART

Check the following.

* Harness connectors E8, F8

* IPDM E/R harness connector E45

* 10 A fuse (No. 54)

» Harness for open or short between A/F sensor 1 and fuse

>> Repair or replace harness or connectors.
4.CHECK A/F SENSOR 1 HEATER OUTPUT SIGNAL CIRCUIT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between A/F sensor 1 harness connector and ECM harness connector.

A/F sensor 1 ECM
Connector Terminal Connector Terminal
F12 3 F10 3 Existed

Continuity

4. Also check harness for short to ground and short to power.
Is the inspection result normal?

YES >>GOTOS5.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

5.CHECK A/F SENSOR 1 HEATER

Refer to EC-139, "Component Inspection".
Is the inspection result normal?

YES >>GOTOT7.
NO >> GO TO 6.

6.REPLACE AIR FUEL RATIO (A/F) SENSOR 1

Replace air fuel ratio (A/F) sensor 1.

CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.

* Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner
[commercial service tool (J-43897-18 or J-43897-12)] and approved Anti-seize Lubricant (commercial
service tool).

>> INSPECTION END
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P0031, P0032 A/F SENSOR 1 HEATER
< COMPONENT DIAGNOSIS > [HR16DE]

7.CHECK INTERMITTENT INCIDENT
Perform EC-120, "Diagnosis Procedure".

>> Repair or replace.
Component Inspection

INFOID:0000000004780061

1 .CHECK AIR FUEL RATIO (A/F) SENSOR 1

1. Turn ignition switch OFF.
2. Disconnect A/F sensor 1 harness connector.
3. Check resistance between A/F sensor 1 terminals as per the fol-

lowing. Eé}@

Terminals Resistance @
3and 4 1.98 - 2.66 Q [at 25°C (77°F)] &

3and 1,2 0 Q

4and1,?2 (Continuity should not exist)

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 2.

/N
S\

B

7

[

AN

PBIB3309E

2 .REPLACE AIR FUEL RATIO (AJF) SENSOR 1

Replace air fuel ratio (A/F) sensor 1.

CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.

» Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner

[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial
service tool).

>> INSPECTION END
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P0037, P0038 HO2S2 HEATER

< COMPONENT DIAGNOSIS > [HR16DE]
P0037, PO038 HO2S2 HEATER
D eSC ri pt i O n INFOID:0000000004780062

SYSTEM DESCRIPTION

Sensor Input signal to ECM ECM function Actuator

Camshaft position sensor (PHASE)

Crankshaft position sensor (POS) Engine speed

Heated oxygen sensor 2
Engine coolant temperature sensor Engine coolant temperature | heater control

Heated oxygen sensor 2 heater

Mass air flow sensor Amount of intake air

The ECM performs ON/OFF control of the heated oxygen sensor 2 heater corresponding to the engine speed,
amount of intake air and engine coolant temperature.

OPERATION
Engine speed Heated oxygen sensor 2 heater
Above 3,600 rpm OFF
Below 3,600 rpm after the following conditions are met.
* Engine: After warming up ON
» Keeping the engine speed between 3,500 and 4,000 rpm for 1
minute and at idle for 1 minute under no load
DTC LOgiC INFOID:0000000004780063
DTC DETECTION LOGIC
DTC No. Trouble diagnosis name DTC detecting condition Possible cause
The current amperage in the heated oxygen sensor | « Harness or connectors
P0037 Heated oxygen sensor 2 2 heater circuit is out of the normal range. (The heated oxygen sensor 2 heater
heater control circuit low (An excessively low voltage signal is sent to ECM circuit is open or shorted.)
through the heated oxygen sensor 2 heater.) » Heated oxygen sensor 2 heater
The current amperage in the heated oxygen sensor | *+ Harness or connectors
P0038 Heated oxygen sensor 2 2 heater circuit is out of the normal range. (The heated oxygen sensor 2 heater
heater control circuit high | (An excessively high voltage signal is sent to ECM circuit is shorted.)
through the heated oxygen sensor 2 heater.) * Heated oxygen sensor 2 heater

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 11 V at idle.

>>GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE

With CONSULT-III
Turn ignition switch ON and select “DATA MONITOR” mode with CONSULT-III.
Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.
Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
Let engine idle for 1 minute.
Check 1st trip DTC.
With GST
Follow the procedure “With CONSULT-III” above.

Is 1st trip DTC detected?
Revision: October 2008 EC-140 2009 Versa
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P0037, P0038 HO2S2 HEATER
< COMPONENT DIAGNOSIS > [HR16DE]

YES >> Goto EC-141, "Diagnosis Procedure".
NO >> INSPECTION END

Wiring Diagram

INFOID:0000000004780636

EC-HO2S2H-01 EC

- DETECTABLE LINE FOR DTC
e : NON-DETECTABLE LINE FOR DTC

IGNITION SWITCH 7]
ON OR START

IPDM E/R
(INTELLIGENT . )

108 | BOWER REFER TO “PG-POWER’".

DISTRIBUTION
MODULE
ENGINE ROOM)

0 E45

a@
@

HEATED OXYGEN

SENSOR 2
F13
[ N 2
o) G w
o) G w
[Ea =] Eom
GND-02 02HRR 02SRR
:
REFER TO THE FOLLOWING.
7B 5] - SUPER MULTIPLE
R JUNCTION (SMJ)
_______________________________________________ |
: iL I 1L 1
i 2 3 I
1 || G e T2t es oo sa[a7[ai]as4e]sa]57]6t[es [6o] 73 [ 77 I
1 || 2176 Jio]r4[rs[22]2s |30 34[38[42[ 4650 [54[56[62]66[70[ 74 [ 78 thd ! —
V([ s [roesfer]at 35(39[43[47 [5155 [59] 63[67[71] 75 | 79 s A
1 (| CeleTelelolea sl f) eR (| [selaofeclaseelseleofoeles[ra[76 [eo] || BR 1 CJ9 B
| T \ T I
e 4

BBWA2628E

Diagnosis Procedure

INFOID:0000000004780064

1 .CHECK GROUND CONNECTION
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P0037, P0038 HO2S2 HEATER
< COMPONENT DIAGNOSIS > [HR16DE]

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection".

Is the inspection result normal?

YES >>GOTO2.
NO >> Repair or replace ground connection.

2.CHECK HO2S2 POWER SUPPLY CIRCUIT

1. Disconnect heated oxygen sensor 2 (HO2S2) harness connector.
2. Turn ignition switch ON.
3. Check the voltage between HO2S2 harness connector and

ground. ?ﬁ? @

HO2S2
Ground Voltage

Connector Terminal

F13 2 Ground Battery voltage

Is the inspection result normal? I !

YES >>GOTO4. [® S 1

NO >> GO TO 3.

MBIBO186E

3 .DETECT MALFUNCTIONING PART

Check the following.

* Harness connectors E8, F8

* IPDM E/R connector E45

* 10 A fuse (No. 54)

» Harness for open or short between heated oxygen sensor 2 and fuse

>> Repair open circuit or short to ground or short to power in harness or connectors.
4.CHECK HO2S2 OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between HO2S2 harness connector and ECM harness connector.

HO2S2 ECM
Connector Terminal Connector Terminal
F13 3 F10 5 Existed

Continuity

4. Also check harness for short to ground and short to power.
Is the inspection result normal?

YES >>GOTOS5.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

5.CHECK HEATED OXYGEN SENSOR 2 HEATER

Refer to EC-143, "Component Inspection".
Is the inspection result normal?

YES >>GOTO7.
NO >> GO TO 6.

6.REPLACE HEATED OXYGEN SENSOR 2

Replace heated oxygen sensor 2.

CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.

* Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner
[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial
service tool).
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P0037, P0038 HO2S2 HEATER

< COMPONENT DIAGNOSIS >

[HR16DE]

>> INSPECTION END
7.CHECK INTERMITTENT INCIDENT

Refer to EC-120, "Diagnosis Procedure".

>> INSPECTION END
Component Inspection

INFOID:0000000004780065

1 .CHECK HEATED OXYGEN SENSOR 2 HEATER

1. Turn ignition switch OFF.

2. Disconnect heated oxygen sensor 2 (HO2S2) harness connector.

3. Check resistance between HO2S2 terminals as per the follow-

i A€
Ing.
: 4
Terminals Resistance 2t
2and 3 3.4 -4.4 Q[at 25°C (77°F)]
1and 2,34 %0 [Q]
4and1,2, 3 (Continuity should not exist)

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 2.

2.REPLACE HEATED OXYGEN SENSOR 2

1 | 2 iy
‘34—-—

PBIB3310E

Replace heated oxygen sensor 2.
CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.

» Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner
[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial

service tool).

>> INSPECTION END
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P0075 IVT CONTROL SOLENOID VALVE

< COMPONENT DIAGNOSIS > [HR16DE]
P0075 IVT CONTROL SOLENOID VALVE
D eSC ri pt i O n INFOID:0000000004780066

Intake valve timing control solenoid valve is activated by ON/OFF
pulse duty (ratio) signals from the ECM. Plunger
The intake valve timing control solenoid valve changes the oil
amount and direction of flow through intake valve timing control unit
or stops oil flow.

The longer pulse width advances valve angle.

The shorter pulse width retards valve angle.

When ON and OFF pulse widths become equal, the solenoid valve
stops oil pressure flow to fix the intake valve angle at the control
position.

JMBIA0098GB

DTC Log i C INFOID:0000000004780067

DTC DETECTION LOGIC

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

* Harness or connectors
(Intake valve timing control solenoid valve
circuit is open or shorted.)

+ Intake valve timing control solenoid valve

An improper voltage is sent to the ECM
through intake valve timing control solenoid
valve.

Intake valve timing control

P0075 . L2
solenoid valve circuit

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

>> GO TO2.

2.PERFORM DTC CONFIRMATION PROCEDURE
1. Start engine and let it idle for 5 seconds.

2. Check 1st trip DTC.

Is 1st trip DTC detected?

YES >> Go to EC-145, "Diagnosis Procedure".
NO >> INSPECTION END
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P0075 IVT CONTROL SOLENOID VALVE

< COMPONENT DIAGNOSIS > [HR16DE]
Wiring Diag ram INFOID:0000000004780637
EC-IVC-01

mmmm : DETECTABLE LINE FOR DTC
e : NON-DETECTABLE LINE FOR DTC

BATTERY
IPDM E/R
20A (INTELLIGENT
POWER
DISTRIBUTION
o MODULE REFER TO “PG-POWER".
— ENGINE ROOM)
L ECMm E43
g I] RELAY
0
l—l
L7y (L) [ IEH]] -
G G Y
(Es) (Es)
D) @)
P %
|| 1]
INTAKE VALVE
TIMING CONTROL
SOLENOID VALVE
F23
(]
P
P G P
||32 | [ 105|| [ 73|| com
SSOFF VB CVTC
(GDEGD}
REFER TO THE FOLLOWING.
- SUPER MULTIPLE
JUNCTION (SMJ)
e 1
1 1L ] L 1
I (r N 7 A g N 1
: [81]8s]sofos]o7 101 105]109 1[5 [o[13[17]21]25]20 33]37]41]45]49][53]57[61]65]69] 73] 77 1
1 || le2]es]sofo4]os [10z[ 106110 2 | 6 [10]14[18]22]26]30 34]38]42[46]50]54] 58] 62]66 [70| 74 | 78 (ovis) :
1 || [83]87]91[o5]o9]103[107]111 3 | 7 [11]15]19[23]27]31 35]39]43]47]51]55]59] 63]67]71] 75| 79 1
1 |{ [84]88]92]9s100f04]108] 112 B 4 | 8 [12]16]20[24[28[32 GR 36[40]44]48]52]56 60| 64]68]72] 76 | 80 BR 1
B\ J \. v \. V) 1
| |1=—=]] | —— |
| e e e e e o o o e o e o o e e e e e e e e e e e P T e e 1
o[s]7]e [==]5]4]3 E43. = 2
18[i7]16]15]14[13[12[11]10 ‘
BBWA2627E
Diagnosis Procedure

1 .CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.
2. Disconnect intake valve timing (IVT) control solenoid valve harness connector.
3. Turn ignition switch ON.
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P0075 IVT CONTROL SOLENOID VALVE
< COMPONENT DIAGNOSIS > [HR16DE]
4. Check the voltage between intake valve timing control solenoid

valve harness connector and ground. ?ﬁi‘; @

IVT control solenoid valve
Connector Terminal Ground Voltage dﬁ)
F23 1 Ground Battery voltage
Is the inspection result normal? ﬂ
YES >>GOTO3. @ O

NO >> GO TO 2. =

PBIB0285E

2 .DETECT MALFUNCTIONING PART

Check the following.

* Harness connectors ES8, F8

* IPDM E/R connector E43

» Harness for open or short between IVT control solenoid valve and IPDM E/R

>> Repair open circuit or short to ground or short to power in harness or connectors.
3.CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN
AND SHORT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between IVT control solenoid valve harness connector and ECM harness connector.

IVT control solenoid valve ECM
Continuity
Connector Terminal Connector Terminal
F23 2 F11 73 Existed

4. Also check harness for short to ground and short to power.
Is the inspection result normal?
YES >>GOTO4.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

4 .CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE
Refer to EC-146, "Component Inspection".

Is the inspection result normal?

YES >>GOTOS5.
NO >> Replace intake valve timing control solenoid valve.

5.CHECK INTERMITTENT INCIDENT
Refer to EC-120, "Diagnosis Procedure".

>> INSPECTION END
Component Inspection INFOID:0000000004750069

1 .CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE-|

1. Turn ignition switch OFF.
2. Disconnect intake valve timing control solenoid valve harness connector.
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P0075 IVT CONTROL SOLENOID VALVE
< COMPONENT DIAGNOSIS > [HR16DE]

3. Check resistance between intake valve timing control solenoid
E DISCONNECT DISCONNECT @
€ A€

valve terminals as per the following.
e15))

Terminals Resistance

1and 2 6.7 - 7.7 Q [at 20°C (68°F)] rﬁ-i}
o Q
1 or2 and ground (Continuity should not exist) @

Is the inspection result normal?

YES >>GOTO 2. =
NO >> Replace intake valve timing control solenoid valve. PBIB0STAE

2 .CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE-|

1. Remove intake valve timing control solenoid valve.

2. Provide 12 V DC between intake valve timing control solenoid
valve terminals 1 and 2, and then interrupt it. Make sure that the
plunger moves as shown in the figure.

CAUTION:

Do not apply 12 V DC continuously for 5 seconds or more.
Doing so may result in damage to the coil in intake valve
timing control solenoid valve.

NOTE:

Always replace O-ring when intake valve timing control
solenoid valve is removed.

Is the inspection result normal? IMBIA21082Z

YES >>INSPECTION END
NO >> Replace intake valve timing control solenoid valve.
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P0101 MAF SENSOR

[HR16DE]

P0101 MAF SENSOR

Description

The mass air flow sensor (1) is placed in the stream of intake air. It
measures the intake flow rate by measuring a part of the entire
intake flow. The mass air flow sensor controls the temperature of the
hot wire to a certain amount. The heat generated by the hot wire is
reduced as the intake air flows around it. The more air, the greater

the heat loss.

Therefore, the electric current supplied to hot wire is changed to
maintain the temperature of the hot wire as air flow increases. The
ECM detects the air flow by means of this current change.

DTC Logic

DTC DETECTION LOGIC

INFOID:0000000004780070

PBIA9559J

INFOID:0000000004780071

DTC No. Trouble diagnosis name DTC detecting condition Possible cause

* Harness or connectors

A) A high voltage from the sensor is sent to (The sensor circuit is open or shorted.)
ECM under light load driving condition. * Mass air flow sensor

» EVAP control system pressure sensor

P0101 Mass air flow sensor cir- « Harness or connectors
cuit range/performance (The sensor circuit is open or shorted.)

B) A low voltage from the sensor is sent to * Intake air leaks

ECM under heavy load driving condition.

+ Mass air flow sensor
« EVAP control system pressure sensor
* Intake air temperature sensor

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
If engine will not start or stops soon, wait at least 10 seconds with engine stopped (Ignition switch ON) instead
of running engine at idle speed.

>>GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNCTION A

1. Start engine and warm it up to normal operating temperature.
2. Run engine for at least 10 seconds at idle speed.
3. Check 1st trip DTC.

Is 1st trip DTC detected?

YES
NO-1

>> Go to EC-151., "Diagnosis Procedure".

>> With CONSULT-IIl: GO TO 3.

NO-2 >> Without CONSULT-IIl: GO TO 5.
3.CHECK MASS AIR FLOW SENSOR FUNCTION

1. Turn ignition switch ON.
2. Start engine and warm it up to normal operating temperature.

If engine cannot be started, go to EC-151. "Diagnosis Procedure".
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3. Select “DATA MONITOR” mode with CONSULT-III.
4. Check the voltage of “MAS A/F SE-B1” with “DATA MONITOR”.
5. Increases engine speed to about 4,000 rpm.
6. Monitor the linear voltage rise in response to engine speed oK v
increases. 200y
Is the inspection result normal? 250 P
YES >>GOTOA4. T -
NO >> Go to EC-151., "Diagnosis Procedure". 1.25 P
0.00
NG V
5.00,1/
2.50 1
125 e,
0.00
PBIB3457E

4 .PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNCTION B

1. Maintain the following conditions for at least 10 consecutive seconds.

ENG SPEED More than 2,000 rpm
TP SEN 1-B1 More than 1.5V
TP SEN 2-B1 More than 1.5V
Selector lever Suitable position
. . Driving vehicle uphill (Increased engine load) will help
Driving location maintain the driving conditions required for this test.

CAUTION:
Always drive vehicle at a safe speed.
2. Check 1st trip DTC.

Is 1st trip DTC detected?
YES >> Go to EC-151, "Diagnosis Procedure".
NO >> |INSPECTION END
5.PERFORM COMPONENT FUNCTION CHECK FOR MALFUNCTION B

Perform component function check. Refer to EC-149, "Component Function Check".
NOTE:

Use component function check to check the overall function of the mass air flow sensor circuit. During this
check, a DTC might not be confirmed.

Is the inspection result normal?

YES >>INSPECTION END
NO >> Go to EC-151. "Diagnosis Procedure".

Component Function Check INFOID:0000000004780072

1 .PERFORM COMPONENT FUNCTION CHECK FOR MALFUNCTION B

With GST
1. Start engine and warm it up to normal operating temperature.
2. Select Service $01 with GST.
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< COMPONENT DIAGNOSIS > [HR16DE]
3. Check the mass air flow sensor signal with Serwce $01. o CALC LOAD 0%
4. Check for linear mass air flow sensor signal value rise in COOLANT TEMP 95°C
i i i SHORT FT #1 2%
rgsponsel to increases to about 4,000 rpm in engine speed. CONG FT 4] o
Is the inspection result normal? EgggTFﬂgz 8:?
(]
YES >>INSPECTION END ENGINE SPD 2637RPM
>> - "Di ' " VEHICLE SPD OMPH
NO Go to EC-151, "Diagnosis Procedure". IGN ADVANCE 41.0°
INTAKE AIR 41°C
MAF 14.1gm/sec
THROTTLE POS 3%

SEF534P
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< COMPONENT DIAGNOSIS > [HR16DE]
Wiring Diag ram INFOID:0000000004780649
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Diagnosis Procedure

1.INSPECTION START

Confirm the detected malfunction (A or B). Refer to EC-148, "DTC Logic".
Which malfunction is detected?
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A >> GO TO 3.
B >> GO TO 2.

2 .CHECK INTAKE SYSTEM

Check the following for connection.
 Air duct
* Vacuum hoses
* Intake air passage between air duct and intake manifold
Is the inspection result normal?
YES >>GOTO 3.
NO >> Reconnect the parts.

3.CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection"”.

Is the inspection result normal?

YES >>GOTO 4.
NO >> Repair or replace ground connection.

4.CHECK MAF SENSOR POWER SUPPLY CIRCUIT

1. Disconnect mass air flow (MAF) sensor harness connector.
2. Turn ignition switch ON.

3. Check the voltage between MAF sensor harness connector and

ground. %@

MAF sensor
Ground Voltage N
Connector Terminal 2]3]4]5]6)
F31 2 Ground Battery voltage
Is the inspection result normal? t
YES >>GOTOG6. o 1

NO >> GO TO 5.

PBIB1168E

5 .DETECT MALFUNCTIONING PART

Check the following.

* Harness connectors E8, F8

» Harness for open or short between mass air flow sensor and ECM

» Harness for open or short between mass air flow sensor and IPDM E/R

>> Repair open circuit or short to ground or short to power in harness or connectors.
6.CHECK MAF SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between MAF sensor harness connector and ECM harness connector.

MAF sensor ECM
Continuity

Connector Terminal Connector Terminal
F31 3 F11 52 Existed

4. Also check harness for short to ground and short to power.
Is the inspection result normal?

YES >>GOTO7.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

7.CHECK MAF SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check the continuity between MAF sensor harness connector and ECM harness connector.
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P0101 MAF SENSOR

[HR16DE]

MAF sensor

ECM

Connector

Terminal

Connector

Terminal

Continuity

F31

4

F11

45

Existed

2. Also check harness for short to ground and short to power.
Is the inspection result normal?

YES

>> GO TO 8.

NO >> Repair open circuit or short to ground or short to power in harness or connectors.

8.CHECK INTAKE AIR TEMPERATURE SENSOR

Check intake air temperature sensor.
Refer to EC-164, "Component Inspection".

Is the inspection result normal?

YES

>> GO TO 9.

NO >> Replace mass air flow sensor (with intake air temperature sensor).
9.CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR

Refer to EC-314. "Component Inspection".

Is the inspection result normal?

YES

>> GO TO 10.

NO >> Replace EVAP control system pressure sensor.
10.cHECK MASS AIR FLOW SENSOR

Refer to EC-153, "Component Inspection”.

Is the inspection result normal?

YES

>>GO TO 11.

NO >> Replace mass air flow sensor.
11 .CHECK INTERMITTENT INCIDENT

Refer to EC-120, "Diagnosis Procedure".

>> INSPECTION END

Component Inspection

1 .CHECK MASS AIR FLOW SENSOR-|

INFOID:0000000004780074

With CONSULT-III

1. Turn ignition switch OFF.
2. Reconnect all harness connectors disconnected.
3. Start engine and warm it up to normal operating temperature.
4. Connect CONSULT-III and select “DATA MONITOR” mode.
5. Select “MAS A/F SE-B1” and check indication.
Monitor item Condition MAS A/F SE-B1
Ignition switch ON (Engine stopped.) Approx. 0.4V
Idle (Engine is warmed-up to normal operating temperature.) 09-13V
MAS A/F SE-B1
2,500 rpm (Engine is warmed-up to normal operating temperature.) 14-19V
Idle to about 4,000 rpm 0.9-1.3 V to Approx. 2.4 V*
*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm.
Without CONSULT-III

1. Turn ignition switch OFF.
2. Reconnect all harness connectors disconnected.

3. Start engine and warm it up to normal operating temperature.
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4. Check the voltage between ECM harness connector and [
grounc. @ € 24 B
ECM - I 9 |
Con- Termi- | Ground Condition Voltage 5
nector nal
Ignition switch ON (Engine stopped.)| Approx. 0.4V
Idle (Engine is warmed-up to normal
45 . 09-13V D o
(MAF operating temperature.) =
F11 sensor Ground | 2 500 rpm (Engine is warmed-up to 14-19V PBIA9S64)
signal) normal operating temperature.) ' ’
0.9-13Vto
Idle to about 4,000 rpm Approx. 2.4 V*

*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm.
Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 2.

2.CHECK FOR THE CAUSE OF UNEVEN AIR FLOW THROUGH MASS AIR FLOW SENSOR

1. Turn ignition switch OFF.

2. Check for the cause of uneven air flow through mass air flow sensor. Refer to the following.
- Crushed air ducts

- Malfunctioning seal of air cleaner element

- Uneven dirt of air cleaner element

- Improper specification of intake air system parts

Is the inspection result normal?
YES >>GOTO 4.
NO >> GO TO 3.

3.CHECK MASS AIR FLOW SENSOR-II

With CONSULT-II

1. Repair or replace malfunctioning part.
2. Start engine and warm it up to normal operating temperature.
3. Connect CONSULT-IIl and select “DATA MONITOR” mode.
4. Select “MAS A/F SE-B1” and check indication.
Monitor item Condition MAS A/F SE-B1
Ignition switch ON (Engine stopped.) Approx. 0.4V
Idle (Engine is warmed-up to normal operating temperature.) 09-13V
MAS A/F SE-B1
2,500 rpm (Engine is warmed-up to normal operating temperature.) 14-19V
Idle to about 4,000 rpm 0.9 - 1.3V to Approx. 2.4 V*
*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm.
Without CONSULT-III

1. Repair or replace malfunctioning part.
2. Start engine and warm it up to normal operating temperature.
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3. Check the voltage between ECM harness connector and

ground. E:J cmH

ECM I 9] |
Con- Termi- | Ground Condition Voltage 5
nector nal
Ignition switch ON (Engine stopped.) | Approx. 0.4V
Idle (Engine is warmed-up to normal
45 . 09-13V
(MAF operating temperature.) ® O Z
F11 sensor Ground | 2 500 rpm (Engine is warmed-up to 14-19V PBIA9564)
signal) normal operating temperature.) ’ '
09-13Vto

Idle to about 4,000 rpm

Approx. 2.4 V*

*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm.
Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 4.

4.CHECK MASS AIR FLOW SENSOR-III

With CONSULT-III
Turn ignition switch OFF.
Disconnect mass air flow sensor harness connector and reconnect it again.
Start engine and warm it up to normal operating temperature.
Connect CONSULT-IIl and select “DATA MONITOR” mode.
Select “MAS A/F SE-B1” and check indication.

aorwb=

Monitor item Condition MAS A/F SE-B1

Ignition switch ON (Engine stopped.) Approx. 0.4 V

Idle (Engine is warmed-up to normal operating temperature.) 09-13V
MAS A/F SE-B1

2,500 rpm (Engine is warmed-up to normal operating temperature.) 14-19V

Idle to about 4,000 rpm 0.9 - 1.3 V to Approx. 2.4 V*

*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm.
Without CONSULTH-II

Turn ignition switch OFF.

Disconnect mass air flow sensor harness connector and reconnect it again.

Start engine and warm it up to normal operating temperature.

Check the voltage between ECM harness connector and

ground. E:J cmH

ECM 1 ol |
Con- Termi- | Ground Condition Voltage 5

nector nal

PON -~

Ignition switch ON (Engine stopped.)| Approx. 0.4V

Idle (Engine is warmed-up to normal 09-13V I '
45 operating temperature.) : : @ ©

(MAF =
F11 sensor Ground | 2 500 rpm (Engine is warmed-up to 14-19V PBIA9564)
signal) normal operating temperature.) ’ '

09-13Vto

Idle to about 4,000 rpm Approx. 2.4 V*

*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm.
Is the inspection result normal?

YES >>INSPECTION END
NO >> Clean or replace mass air flow sensor.
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P0102, P0O103 MAF SENSOR
D eSC ri pt i O n INFOID:0000000004780075

The mass air flow sensor (1) is placed in the stream of intake air. It
measures the intake flow rate by measuring a part of the entire
intake flow. The mass air flow sensor controls the temperature of the
hot wire to a certain amount. The heat generated by the hot wire is
reduced as the intake air flows around it. The more air, the greater
the heat loss.

Therefore, the electric current supplied to hot wire is changed to
maintain the temperature of the hot wire as air flow increases. The
ECM detects the air flow by means of this current change.

PBIA9559J

DTC Log i C INFOID:0000000004780076

DTC DETECTION LOGIC

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
* Harness or connectors
Mass air flow sensor circuit | An excessively low voltage from the sensor is (The sensor circuit is open or shorted.)
P0102 . )
low input sent to ECM. * Intake air leaks
+ Mass air flow sensor
. - . . .| * Harness or connectors
P0103 Mass air flow sensor circuit | An excessively high voltage from the sensor is (The sensor circult is open or shorted.)

high input sent to ECM. + Mass air flow sensor

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
Which DTC is detected?
P0102 >> GO TO 2.
P0103 >> GO TO 3.

2.PERFORM DTC CONFIRMATION PROCEDURE FOR DTC P0102
1. Start engine and wait at least 5 seconds.
2. Check DTC.
Is DTC detected?
YES >> Goto EC-157, "Diagnosis Procedure".
NO >> INSPECTION END

3.PERFORM DTC CONFIRMATION PROCEDURE FOR DTC P0103-I
1. Turn ignition switch ON and wait at least 5 seconds.
2. Check DTC.
Is DTC detected?
YES >> Goto EC-157, "Diagnosis Procedure".
NO >> GO TO 4.

4.PERFORM DTC CONFIRMATION PROCEDURE FOR DTC P0103-II
1. Start engine and wait at least 5 seconds.

2. Check DTC.

Is DTC detected?

YES >> Go to EC-157, "Diagnosis Procedure".
NO >> INSPECTION END
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Wiring Diag ram INFOID:0000000004780680
EC-MAFS-01
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mm : NON-DETECTABLE LINE FOR DTC
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Diagnosis Procedure

1.INSPECTION START

Confirm the detected DTC.
Which DTC is detected?
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P0102 >> GO TO 2.
P0103 >> GO TO 3.

2 .CHECK INTAKE SYSTEM

Check the following for connection.
 Air duct
* Vacuum hoses
* Intake air passage between air duct to intake manifold
Is the inspection result normal?
YES >>GOTO 3.
NO >> Reconnect the parts.

3.CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection"”.

Is the inspection result normal?

YES >>GOTO 4.
NO >> Repair or replace ground connection.

4.CHECK MAF SENSOR POWER SUPPLY CIRCUIT

1. Disconnect mass air flow (MAF) sensor harness connector.
2. Turn ignition switch ON.

3. Check the voltage between MAF sensor harness connector and

ground. %ﬁ@

MAF sensor
Ground Voltage N
Connector Terminal 2]3]4][5]6)
F31 2 Ground Battery voltage
Is the inspection result normal? l
YES >>GOTOG6. o 1

NO >> GO TO 5.

PBIB1168E

5 .DETECT MALFUNCTIONING PART

Check the following.

* Harness connectors E8, F8

» Harness for open or short between mass air flow sensor and ECM

» Harness for open or short between mass air flow sensor and IPDM E/R

>> Repair open circuit or short to ground or short to power in harness or connectors.
6.CHECK MAF SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between MAF sensor harness connector and ECM harness connector.

MAF sensor ECM
Continuity

Connector Terminal Connector Terminal
F31 3 F11 52 Existed

4. Also check harness for short to ground and short to power.
Is the inspection result normal?

YES >>GOTO7.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

7.CHECK MAF SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check the continuity between MAF sensor harness connector and ECM harness connector.
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< COMPONENT DIAGNOSIS >

[HR16DE]

MAF sensor

ECM

Connector

Terminal

Connector

Terminal

Continuity

F31

4

F11

45

Existed

2. Also check harness for short to ground and short to power.
Is the inspection result normal?

YES
NO

>> GO TO 8.
>> Repair open circuit or short to ground or short to power in harness or connectors.

8.CHECK MASS AIR FLOW SENSOR

Refer to EC-159, "Component Inspection”.

Is the inspection result normal?

YES
NO

>>GO TO 9.
>> Replace mass air flow sensor.

9.CHECK INTERMITTENT INCIDENT

Refer to EC-120. "Diagnosis Procedure".

>> INSPECTION END
Component Inspection

1 .CHECK MASS AIR FLOW SENSOR-I

INFOID:0000000004780078

With CONSULT-II

)

PBIA9564J

1. Turn ignition switch OFF.
2. Reconnect all harness connectors disconnected.
3. Start engine and warm it up to normal operating temperature.
4. Connect CONSULT-IIl and select “DATA MONITOR” mode.
5. Select “MAS A/F SE-B1” and check indication.
Monitor item Condition MAS A/F SE-B1
Ignition switch ON (Engine stopped.) Approx. 0.4V
Idle (Engine is warmed-up to normal operating temperature.) 09-13V
MAS A/F SE-B1
2,500 rpm (Engine is warmed-up to normal operating temperature.) 14-19V
Idle to about 4,000 rpm 0.9 - 1.3V to Approx. 2.4 V*
*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm.
Without CONSULT-III
1. Turn ignition switch OFF.
2. Reconnect all harness connectors disconnected.
3. Start engine and warm it up to normal operating temperature.
4. Check the voltage between ECM harness connector and &
ground. @I Dal 357 B
ECM I 9]
Con- Termi- | Ground Condition Voltage 5
nector nal
Ignition switch ON (Engine stopped.)| Approx. 0.4V
Idle (Engine is warmed-up to normal
45 . 09-13V
(MAF operating temperature.) [© S
F1 sensor | ©round| 2,500 rpm (Engine is warmed-up to 14-19V
signal) normal operating temperature.) ’ '
09-13Vto
Idle to about 4,000 rpm Approx. 2.4 V*

Revision: October 2008

EC-159

2009 Versa



P0102, P0103 MAF SENSOR
< COMPONENT DIAGNOSIS > [HR16DE]

*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm.
Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 2.

2.CHECK FOR THE CAUSE OF UNEVEN AIR FLOW THROUGH MASS AIR FLOW SENSOR

1. Turn ignition switch OFF.

2. Check for the cause of uneven air flow through mass air flow sensor. Refer to the following.
- Crushed air ducts

- Malfunctioning seal of air cleaner element

- Uneven dirt of air cleaner element

- Improper specification of intake air system parts

Is the inspection result normal?

YES >>GOTOA4.
NO >> GO TO 3.

3.CHECK MASS AIR FLOW SENSOR-II

With CONSULT-III

1. Repair or replace malfunctioning part.

2. Start engine and warm it up to normal operating temperature.

3. Connect CONSULT-IIl and select “DATA MONITOR” mode.

4. Select “MAS A/F SE-B1” and check indication.

Monitor item Condition MAS A/F SE-B1
Ignition switch ON (Engine stopped.) Approx. 0.4V
Idle (Engine is warmed-up to normal operating temperature.) 09-13V
MAS A/F SE-B1

2,500 rpm (Engine is warmed-up to normal operating temperature.) 14-19V
Idle to about 4,000 rpm 0.9-1.3V to Approx. 2.4 V*

*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm.
Without CONSULTHIII

1. Repair or replace malfunctioning part.
2. Start engine and warm it up to normal operating temperature.

3. Check the voltage between ECM harness connector and [~ ———
grounc. @ € 24 B
ECM - I 9 I
Con- Termi- | Ground Condition Voltage 5
nector nal
Ignition switch ON (Engine stopped.)| Approx. 0.4V
Idle (Engine is warmed-up to normal
45 . 09-13V
(MAF operating temperature.) D © L
F11 sensor Ground | 2 500 rpm (Engine is warmed-up to 14-19V PBIA9S64)
signal) normal operating temperature.) ' ’
09-13Vto
Idle to about 4,000 rpm Approx. 2.4 V*

*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm.
Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 4.

4 .CHECK MASS AIR FLOW SENSOR-III

With CONSULTHII
1. Turn ignition switch OFF.
2. Disconnect mass air flow sensor harness connector and reconnect it again.
3. Start engine and warm it up to normal operating temperature.
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[HR16DE]

4. Connect CONSULT-III and select “DATA MONITOR” mode.
5. Select “MAS A/F SE-B1” and check indication.

Monitor item Condition MAS A/F SE-B1
Ignition switch ON (Engine stopped.) Approx. 0.4 V
Idle (Engine is warmed-up to normal operating temperature.) 09-13V
MAS A/F SE-B1
2,500 rpm (Engine is warmed-up to normal operating temperature.) 14-19V

Idle to about 4,000 rpm

0.9 - 1.3 V to Approx. 2.4 V*

*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm.

Without CONSULT-III

GY el 37 FyY

of

45

)

PBIA9564J

1. Turn ignition switch OFF.
2. Disconnect mass air flow sensor harness connector and reconnect it again.
3. Start engine and warm it up to normal operating temperature.
4. Check the voltage between ECM harness connector and
ground.
ECM
Con- | Termi- | Ground Condition Voltage
nector nal
Ignition switch ON (Engine stopped.) | Approx. 0.4V
45 Idle (Epglne is warmed-up to normal 09-13V
operating temperature.)
F11 (MAF Ground ine i
sensor 2,500 rpm (En.glne is warmed-up to 14-19V
signal) normal operating temperature.)
09-13Vto
Idle to about 4,000 rpm Approx. 2.4 V*

*: Check for linear voltage rise in response to engine being increased to about 4,000 rpm.
Is the inspection result normal?

YES
NO

>> INSPECTION END
>> Clean or replace mass air flow sensor.
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[HR16DE]

P0112, PO113 IAT SENSOR
Description

The intake air temperature sensor is built-into mass air flow sensor
(1). The sensor detects intake air temperature and transmits a signal
to the ECM.

The temperature sensing unit uses a thermistor which is sensitive to
the change in temperature. Electrical resistance of the thermistor
decreases in response to the temperature rise.

<Reference data>

INFOID:0000000004780079

PBIA9559J

Intake aolr te([n perature Voltage* (V) Resistance (kQ2)
[°C (°F)]
25 (77) 3.3 1.800 - 2.200
80 (176) 1.2 0.283 - 0.359

*: These data are reference values and are measured between ECM terminal 46
(Intake air temperature sensor) and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing
so may result in damage to the ECM's transistor. Use a ground other than ECM
terminals, such as the ground.

DTC Logic

DTC DETECTION LOGIC

Resistance kQ

- N
o
T

Acceptable

SN A DO N POXO
T T

oo o o=

I L L L 1 !

20 0 20 40 60 80 100
(-4) (32) (68)(104)(140)(176)(212)
Temperature °C (°F)

SEF012P

INFOID:0000000004780080

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
PO112 Intake air temperature An excessively low voltage from the sensor is
sensor circuit low input sent to ECM. * Hamess or connectors
(The sensor circuit is open or shorted.)
PO113 Intake ai.r tempgratgre An excessively high voltage from the sensoris | . |ntgke air temperature sensor
sensor circuit high input sent to ECM.

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.

>>GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE

1. Turn ignition switch ON and wait at least 5 seconds.
2. Check 1st trip DTC.

Is 1st trip DTC detected?

YES >> Go to EC-163. "Diagnosis Procedure".
NO >> INSPECTION END
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Wiring Diagram

INFOID:0000000004780650

EC-IATS-01

- DETECTABLE LINE FOR DTC
. NON-DETECTABLE LINE FOR DTC EC

MASS AIR
FLOW SENSOR
(INTAKE AIR
TEMPERATURE
SENSOR)
ILs] |Le]|
v o
v o
26 ]| &3l
TA GND-TA | EEM

33[37]41]45]49153]57]61]65(69] 73 | 77
34]38142]465054]58]62]66 |70] 74 | 78

35[39]43]47[51]55]59]63[67[71 75 | 79 |A F
36]40]44[48[52 566062 [68]72[ 76 [0 || BR @12[s]4]5]8) B

BBWA2633E

Diagnosis Procedure

INFOID:0000000004780081

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125. "Ground Inspection”.
Is the inspection result normal?
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YES >>GOTO 2.
NO >> Repair or replace ground connection.

2.CHECK INTAKE AIR TEMPERATURE SENSOR POWER SUPPLY CIRCUIT

1. Disconnect mass air flow sensor (with intake air temperature sensor) harness connector.
2. Turn ignition switch ON.

3. Check the voltage between mass air flow sensor harness con-

nector and ground.

MAF sensor G g Volt —
roun oltage QEBRRD)
Connector Terminal 5]6)
F31 5 Ground Approx. 5V

Is the inspection result normal?

YES >>GOTO 3.
NO >> Repair open circuit or short to ground or short to power
in harness or connectors.

3.CHECK INTAKE AIR TEMPERATURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between mass air flow sensor harness connector and ECM harness connector.

Il
© o =

PBIB1169E

MAF sensor ECM

Continuity
Terminal

55

Connector
F11

Connector Terminal

F31 6

Existed

4. Also check harness for short to ground and short to power.
Is the inspection result normal?
YES >>GOTO4.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

4 .CHECK INTAKE AIR TEMPERATURE SENSOR
Refer to EC-164, "Component Inspection".

Is the inspection result normal?

YES >>GOTOS5.
NO >> Replace mass air flow sensor (with intake air temperature sensor).

5.CHECK INTERMITTENT INCIDENT
Refer to EC-120, "Diagnosis Procedure".

>> INSPECTION END
Component Inspection

INFOID:0000000004780082

1 .CHECK INTAKE AIR TEMPERATURE SENSOR

1. Turn ignition switch OFF.
2. Disconnect mass air flow sensor harness connector.
3. Check resistance between mass air flow sensor terminals as per the following.

Condition

Intake air temperature [°C (°F)] ‘ 25 (77)

Terminals
1and 2

Resistance (kQ)
1.800 - 2.200

Is the inspection result normal?

YES >>INSPECTION END
NO >> Replace mass air flow sensor (with intake air temperature sensor).

EC-164
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< COMPONENT DIAGNOSIS > [HR16DE]
P0116 ECT SENSOR
D eSC ri pti 0 n INFOID:0000000004780447

The engine coolant temperature sensor is used to detect the engine
coolant temperature. The sensor modifies a voltage signal from the Sensor Terminal
ECM. The modified signal returns to the ECM as the engine coolant

temperature input. The sensor uses a thermistor which is sensitive to
the change in temperature. The electrical resistance of the ther-
mistor decreases as temperature increases. []:: |

/ Q
Gasket

SEF594K

<Reference data>

20+
9r
Engine coolant temperature . er
°C (°F)] Voltage* (V) Resistance (kQ) g ar Acceptable
2_
@
-10 (14) 4.4 7.0-11.4 g qol
® 0.8[
20 (68) 35 2.37-2.63 § 04l
50 (122) 2.2 0.68 - 1.00 0.2}
90 (194) 0.9 0.236 - 0.260 0 2046 60 80 100
- (-4) (32) (68)(104)(140)(176)(212)
*: These data are reference values and are measured between ECM terminal 38 Temperature °C (°F) serorep
(Engine coolant temperature sensor) and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in damage to the ECM's transis-
tor. Use a ground other than ECM terminals, such as the ground.

D T C L 0 g I C INFOID:0000000004780084

DTC DETECTION LOGIC
NOTE:

If DTC P0116 is displayed with P0117 or P0118, first perform the trouble diagnosis for DTC P0117,
P0118. Refer to EC-167. "DTC Logic".

DTC No. Trouble diagnosis name DTC detecting condition Possible cause

Engine coolant temperature signal from engine
coolant temperature sensor does not fluctuate,
even when some time has passed after starting
the engine with pre-warming up condition.

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC confirmation procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

Engine coolant temperature
P0116 sensor circuit range/perfor-
mance

* Harness or connectors
(High or low resistance in the circuit)
» Engine coolant temperature sensor

>> GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE

1. Start engine and warm it up to normal operating temperature.

2. Rev engine up to 2,000 rpm for more than 10 minutes.

3. Move the vehicle to a cool place, then stop engine and turn ignition switch OFF.

4. Check resistance between “fuel level sensor unit and fuel pump” terminals 4 and 5.
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5. Soak the vehicle until the resistance between “fuel level sensor unit and fuel pump” terminals 4 and 5
becomes 0.5 kQ higher than the value measured before soaking.
CAUTION:
Never turn ignition switch ON during the soaking time.
NOTE:
Soak time changes depending on ambient air temperature. It may take several hours.
6. Start engine and let it idle for 5 minutes.
7. Check 1st trip DTC.

Is 1st trip DTC detected?
YES >>EC-166, "Diagnosis Procedure".
NO >> INSPECTION END

Diagnosis Procedure INFOID:0000000004720085

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.

2. Check ground connections E15, 24. Refer to EC-125, "Ground Inspection"”.
Is the inspection result normal?

YES >>GOTO 2.
NO >> Repair or replace ground connection.

2.CHECK ENGINE COOLANT TEMPERATURE SENSOR
Refer to EC-166, "Component Inspection".

Is the inspection result normal?

YES >>GOTOS3.
NO >> Replace engine coolant temperature sensor.

3.CHECK INTERMITTENT INCIDENT
Refer to EC-120, "Diagnosis Procedure".

>> INSPECTION END
Component Inspection INFOIDI0000000004780445

1 .CHECK ENGINE COOLANT TEMPERATURE SENSOR

Turn ignition switch OFF.
Disconnect engine coolant temperature sensor harness connector.
Remove engine coolant temperature sensor.

Check resistance between engine coolant temperature sensor
terminals by heating with hot water as shown in the figure.

hwN =

Terminals Condition Resistance
e G2
20 (68) 2.37 -2.63 kQ YT = @
- o]
1and 2 Temperature [°C (°F)] 50 (122) 0.68 - 1.00 kQ 2 4 _g
90 (194) 0.236 - 0.260 kQ o o

Is the inspection result normal?

YES >>INSPECTION END I

NO >> Replace engine coolant temperature sensor.

PBIB2005E

Revision: October 2008 EC-166 2009 Versa



P0117, P0118 ECT SENSOR
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P0117, P0118 ECT SENSOR
Description

The engine coolant temperature sensor is used to detect the engine
coolant temperature. The sensor modifies a voltage signal from the
ECM. The modified signal returns to the ECM as the engine coolant
temperature input. The sensor uses a thermistor which is sensitive to
the change in temperature. The electrical resistance of the ther-
mistor decreases as temperature increases.

<Reference data>

INFOID:0000000004780087

Terminal
Sensor

(.

/ Q
Gasket

SEF594K

Engine cooolanz temperature Voltage* (V) Resistance (kQ)
[°C (°F)
-10 (14) 4.4 70-114
20 (68) 35 2.37-2.63
50 (122) 2.2 0.68 - 1.00
90 (194) 0.9 0.236 - 0.260

*: These data are reference values and are measured between ECM terminal 38
(Engine coolant temperature sensor) and ground.

CAUTION:

- N
o
T

Acceptable

Resistance kQ

© o o o=

20 0 20 40 60 80 100
(-4) (32) (68)(104)(140)(176)(212)
Temperature °C (°F)

S o d O N AOXO
T

SEF012P

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in damage to the ECM's transis-

tor. Use a ground other than ECM terminals, such as the ground.

DTC Logic

DTC DETECTION LOGIC

INFOID:0000000004780088

DTC No. Trouble diagnosis name DTC detecting condition Possible Cause
PO117 Engine coolant temperature | An excessively low voltage from the sensor
sensor circuit low input is sent to ECM. * Harness or connectors
(The sensor circuit is open or shorted.)
PO118 Engine coolant temperature | An excessively high voltage from the sensor | . Engine coolant temperature sensor
sensor circuit high input is sent to ECM.

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.

>>GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE

1. Turn ignition switch ON and wait at least 5 seconds.
2. Check DTC.

Is DTC detected?

YES >> Go to EC-168, "Diagnosis Procedure".
NO >> INSPECTION END
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Wiring Diagram INFOID:0000000004780651
EC-ECTS-01

mmmm : DETECTABLE LINE FOR DTC
e . NON-DETECTABLE LINE FOR DTC

ENGINE COOLANT

TEMPERATURE
SENSOR
LI LI
P B
P B
[=8]l [%]
™ aNDTw | ESM
!
;
sa[ar]a1]4s[4s 5 5761 [es [eo] 73] 77
a4]a8[42[as 50 [54[58[62 66 [70] 74 [ 78 )
= 35 [39]43]47 [51]55 [59]63[67 |71 75 | 79
GR (| [eeleofaafaelselssleofos]selrel 7e [so] J| “Br
BBWA2634E
Diagnosis Procedure

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection”.

Is the inspection result normal?
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YES >>GOTO2.
NO >> Repair or replace ground connection.

2 .CHECK ECT SENSOR POWER SUPPLY CIRCUIT
1. Disconnect engine coolant temperature (ECT) sensor harness connector.

2. Turn ignition switch ON.
3. Check the voltage between ECT sensor harness connector and

DISCONNECT
ground. L&D
2 T.S.
1
ECT sensor
Ground Voltage
Connector Terminal
F6 1 Ground Approx. 5V

- . ® S
Is the inspection result normal?
YES >>GOTO3. @@) @
NO >> Repair open circuit or short to ground or short to power =
in harness or connectors. FOIBeo

3.CHECK ECT SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between ECT sensor harness connector and ECM harness connector.

ECT sensor ECM

Continuity
Connector Terminal Connector Terminal

F6 2 F11 44 Existed

4. Also check harness for short to ground and short to power.
Is the inspection result normal?
YES >>GOTOA4.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

4.CHECK ENGINE COOLANT TEMPERATURE SENSOR
Refer to EC-169, "Component Inspection”.

Is the inspection result normal?

YES >>GOTOS5.
NO >> Replace engine coolant temperature sensor.

5.CHECK INTERMITTENT INCIDENT
Refer to EC-120, "Diagnosis Procedure".

>> INSPECTION END
Component Inspection INFOID:0000000004730090

1 .CHECK ENGINE COOLANT TEMPERATURE SENSOR

1. Turn ignition switch OFF.
2. Disconnect engine coolant temperature sensor harness connector.
3. Remove engine coolant temperature sensor.
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4. Check resistance between engine coolant temperature sensor

terminals by heating with hot water as shown in the figure. =
. _ : gsl”“ulee ‘ TS.
Terminals Condition Resistance
20 (68) 2.37 -2.63 kQ Y = ]
1and 2 Temperature [°C (°F)] 50 (122) 0.68 - 1.00 kQ 2 . __go ‘ L@
90 (194) 0.236 - 0.260 kQ o o
Is the inspection result normal?
YES >>INSPECTION END [—————-l S
NO >> Replace engine coolant temperature sensor.
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P0122, P0123 TP SENSOR
D e S C ri pti 0 n INFOID:0000000004780091

Electric throttle control actuator consists of throttle control motor, "
Throttle position sensor

throttle position sensor, etc. The throttle position sensor responds to 6.0
the throttle valve movement. Sensor 1
The throttle position sensor has two sensors. These sensors are a N

4.0

kind of potentiometer which transform the throttle valve position into
output voltage, and emit the voltage signals to the ECM. The ECM
judges the current opening angle of the throttle valve from these sig-
nals and controls the throttle valve opening angle in response to
driving conditions via the throttle control motor.

L >
/

Throttle position sensor

output voltage
N
o

Sensor 2
00 45 90 135
Throttle valve opening angle (deg)  pgigorase
DTC LOgiC INFOID:0000000004780092

DTC DETECTION LOGIC
NOTE:

If DTC P0122 or P0123 is displayed with DTC P0643, first perform the trouble diagnosis for DTC P0643.
Refer to EC-358. "DTC Logic".

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
Throttle position sensor | An excessively low voltage from the TP sensor | . Harness or connectors
P0122 N . :
2 circuit low input 2 is sent to ECM.

(TP sensor 2 circuit is open or shorted.)

Throttle position sensor | An excessively high voltage from the TP sensor | * Electric throttle control actuator
2 circuit high input 2 is sent to ECM. (TP sensor 2)

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 8 V at idle.

P0123

>> GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE
1. Start engine and let it idle for 1 second.
2. Check DTC.
Is DTC detected?

YES >> Goto EC-172, "Diagnosis Procedure".
NO >> INSPECTION END
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Wiring Diagram INFOID:0000000004780677
EC-TPS2-01

- DETECTABLE LINE FOR DTC
= : NON-DETECTABLE LINE FOR DTC

ELECTRIC THROTTLE
SENSOR 1 SENSOR 2 CONTROL ACTUATOR
(THROTTLE POSITION

W " ="

£

£
£
o

v LG Y 0
72| [Eal 6]l [EAl
ECM
AVCC- TPS1 GND- TPS2
TPS TPS
T
=
33]37]41]45]4a[53[57]61[65]69[ 73 [ 77
34]38[42]46[50|54[58[62[6670] 74 | 78 5R)
- 35|39 43]47]51 |55 [59]63]67]71] 75 | 79
Celsl4]s[2][1) B | Ls6leol4alsss2]s6]eolo4ss[r2] 76 [eo BR H.S.
E‘
BBWA2656E
Diagnosis Procedure

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection”.

Is the inspection result normal?
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YES >>GOTO2.
NO >> Repair or replace ground connection.

2 .CHECK THROTTLE POSITION SENSOR 2 POWER SUPPLY CIRCUIT

1. Disconnect electric throttle control actuator harness connector.
2. Turn ignition switch ON.

3. Check the voltage between electric throttle control actuator har- -
ness connector and ground. @Eé}]
Electric throttle control actuator
Ground Voltage 6151413[2]1)
Connector Terminal
F7 2 Ground Approx. 5V
|s the inspection result normal?
YES >>GOTO3. ® &
NO >> Repair open circuit or short to ground or short to power =
in harness or connectors. FRBosIE

3.CHECK THROTTLE POSITION SENSOR 2 GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between electric throttle control actuator harness connector and ECM harness con-

nector.
Electric throttle control actuator ECM
Continuity
Connector Terminal Connector Terminal
F7 4 F11 36 Existed

4. Also check harness for short to ground and short to power.
Is the inspection result normal?

YES >>GOTOA4.

NO >> Repair open circuit or short to ground or short to power in harness or connectors.
4.CHECK THROTTLE POSITION SENSOR 2 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check the continuity between electric throttle control actuator harness connector and ECM harness con-

nector.
Electric throttle control actuator ECM
Continuity
Connector Terminal Connector Terminal
F7 3 F11 34 Existed

2. Also check harness for short to ground and short to power.
Is the inspection result normal?
YES >>GOTOS5.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

5.CHECK THROTTLE POSITION SENSOR
Refer to EC-174. "Component Inspection".

Is the inspection result normal?

YES >>GOTO7.
NO >> GO TO 6.

0 .REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace electric throttle control actuator.
2. Perform EC-174, "Special Repair Requirement".

>> INSPECTION END
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7.CHECK INTERMITTENT INCIDENT

Refer to EC-120, "Diagnosis Procedure".

>> INSPECTION END
Component Inspection

1 .CHECK THROTTLE POSITION SENSOR

INFOID:0000000004780094

1. Turn ignition switch OFF.
2. Reconnect all harness connectors disconnected.
3. Perform EC-31, "THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair Requirement".
4. Turn ignition switch ON.
5. Set selector lever to D (A/T) or 1st (M/T) position.
6. Check the voltage between ECM harness connector and
2 W
ground. @l@\ @E}
ECM Ground Condition Volta " |°| "
ge
Connector Terminal 33 34
33 Fully released M%r(;érclan i
TP :
( 1 S?;::Sr Fully de- Less than
Accelerator | Pressed 4.75V —
F11 Ground
pedal Less than PBIB3038E
34 Fully released 475V
(TP sensor '
2 signal) Fully de- More than
pressed 0.36V

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 2.

2 .REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace electric throttle control actuator.
2. Perform EC-174, "Special Repair Requirement".

>> INSPECTION END
Special Repair Requirement

1 .PERFORM THROTTLE VALVE CLOSED POSITION LEARNING

INFOID:0000000004780095

Refer to EC-31, "THROTTLE VALVE CLOSED POSITION LEARNING : Special Repair Requirement"”

>> GO TO 2.
2 .PERFORM IDLE AIR VOLUME LEARNING

Refer to EC-32, "IDLE AIR VOLUME LEARNING : Special Repair Requirement”

>> END
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< COMPONENT DIAGNOSIS >

P0125 ECT SENSOR

[HR16DE]

P0125 ECT SENSOR

Description

The engine coolant temperature sensor is used to detect the engine

INFOID:0000000004780096

coolant temperature. The sensor modifies a voltage signal from the Sensor Terminal
ECM. The modified signal returns to the ECM as the engine coolant
temperature input. The sensor uses a thermistor which is sensitive to
the change in temperature. The electrical resistance of the ther-
mistor decreases as temperature increases. []:: |
/ =
Gasket
SEF594K
<Reference data> 20r
18:
Engine coolant temperature . . er
o o Voltage* (V) Resistance (kQ) g 4 Acceptable
[°C (°F)] ok
@
-10 (14) 4.4 7.0-11.4 g qol
® 0.8[
20 (68) 35 2.37-2.63 8 o4l
50 (122) 2.2 0.68 - 1.00 o2l
90 (194) 0.9 0.236 - 0.260 0 2046 60 80 100
(-4) (32) (68)(104)(140) (176)(212)

*: These data are reference values and are measured between ECM terminal 38
(Engine coolant temperature sensor) and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in damage to the ECM's transis-

Temperature °C (°F)

SEF012P

tor. Use a ground other than ECM terminals, such as the ground.

DTC Logic

DTC DETECTION LOGIC
NOTE:

* If DTC P0125 is displayed with P0116, first perform the trouble diagnosis for DTC P0116. Refer to EC-

165, "DTC Logic".

« If DTC P0125 is displayed with P0117 or P0118, first perform the trouble diagnosis for DTC P0117 or

P0118. Refer to EC-167, "DTC Logic".

INFOID:0000000004780097

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
» Voltage sent to ECM from the sensor is not
. . ; . * Harness or connectors
Insufficient engine coolant practical, even when some time has passed (High resistance in the circuit)
P0125 temperature for closed after starting the engine. 9

loop fuel control

» Engine coolant temperature is insufficient for

closed loop fuel control.

» Engine coolant temperature sensor
* Thermostat

DTC CONFIRMATION PROCEDURE

1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.

>> GO TO 2.

2.CHECK ENGINE COOLANT TEMPERATURE SENSOR FUNCTION

With CONSULT-III
1. Turn ignition switch ON.
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P0125 ECT SENSOR
< COMPONENT DIAGNOSIS > [HR16DE]
2. Select “DATA MONITOR” mode with CONSULT-III.
3. Check that “COOLAN TEMP/S” is above 5°C (41°F).
With GST
Follow the procedure “With CONSULT-III” above.
Is it above 5°C (41°F)?

YES >>INSPECTION END
NO >> GO TO 3.

3.PERFORM DTC CONFIRMATION PROCEDURE

With CONSULTHII
1. Start engine and run it for 65 minutes at idle speed.
2. Check 1sttip DTC.
If “COOLAN TEMP/S” indication increases to more than 5°C (41°F) within 65 minutes, stop engine
because the test result will be OK.
CAUTION:
Be careful not to overheat engine.
With GST
Follow the procedure “With CONSULT-III” above.

Is 1st trip DTC detected?
YES >> EC-176, "Diagnosis Procedure"
NO >> INSPECTION END

Diagnosis Procedure

1 .CHECK GROUND CONNECTION
1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection”.
Is the inspection result normal?
YES >>GOTO 2.
NO >> Repair or replace ground connection.

2 .CHECK ENGINE COOLANT TEMPERATURE SENSOR

Refer to EC-176, "Component Inspection".
Is the inspection result normal?
YES >>GOTO3.
NO >> Replace engine coolant temperature sensor.

3.CHECK THERMOSTAT OPERATION

When the engine is cold [lower than 70°C (158°F)] condition, grasp lower radiator hose and confirm the engine
coolant does not flow.

Is the inspection result normal?

YES >>GOTOA4.
NO >> Repair or replace thermostat. Refer to CO-22, "Removal and Installation"”.

4.CHECK INTERMITTENT INCIDENT
Refer to EC-120, "Diagnosis Procedure".

>> INSPECTION END
Component Inspection INFOIDI0000000004730099

1 .CHECK ENGINE COOLANT TEMPERATURE SENSOR

1. Turn ignition switch OFF.
2. Disconnect engine coolant temperature sensor harness connector.
3. Remove engine coolant temperature sensor.
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P0125 ECT SENSOR

< COMPONENT DIAGNOSIS > [HR16DE]
4. Check resistance between engine coolant temperature sensor
terminals by heating with hot water as shown in the figure. =
1.

Terminals Condition Resistance
20 (68) 2.37-2.63kQ
1and 2 Temperature [°C (°F)] 50 (122) 0.68 - 1.00 kQ
90 (194) 0.236 - 0.260 kQ

Is the inspection result normal?

YES >>INSPECTION END
NO >> Replace engine coolant temperature sensor.
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P0127 IAT SENSOR

< COMPONENT DIAGNOSIS > [HR16DE]
P0127 IAT SENSOR
D eSC ri pt i O n INFOID:0000000004780100

The intake air temperature sensor is built-into mass air flow sensor
(1). The sensor detects intake air temperature and transmits a signal
to the ECM.

The temperature sensing unit uses a thermistor which is sensitive to
the change in temperature. Electrical resistance of the thermistor
decreases in response to the temperature rise.

PBIA9559J

<Reference data>

20f
9t
- aF
Intake aolr te([n perature Voltage* (V) Resistance (kQ) g ar Acceptable
['C (°F)] o
@
25 (77) 3.3 1.800 - 2.200 § 1ol
B 0.8[
80 (176) 1.2 0.283 - 0.359 é 04l
*: These data are reference values and are measured between ECM terminal 46 02k
(Intake air temperature sensor) and ground. ol v v
20 0 20 40 60 80 100
CAUTION: (-4) (32) (68)(104)(140)(176)(212)
B . . B Temperature °C (°F)
Do not use ECM ground terminals when measuring input/output voltage. Doing SEF012P
so may result in damage to the ECM's transistor. Use a ground other than ECM
terminals, such as the ground.
DTC LOgiC INFOID:0000000004780101
DTC DETECTION LOGIC
DTC No. Trouble diagnosis name DTC detecting condition Possible cause
Intake air temperature Rationally incorrect voltage from the sensoris | « Harness or connectors
P0127 t00 hiah P sent to ECM, compared with the voltage signal (The sensor circuit is open or shorted)
9 from engine coolant temperature sensor. * Intake air temperature sensor

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

This test may be conducted with the drive wheels lifted in the shop or by driving the vehicle. If a road
test is expected to be easier, it is unnecessary to lift the vehicle.

>> GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE

With CONSULT-III
1. Wait until engine coolant temperature is less than 96°C (205°F)
- Turn ignition switch ON.
- Select “DATA MONITOR” mode with CONSULT-III.
- Check the engine coolant temperature.
- If the engine coolant temperature is not less than 96°C (205°F), turn ignition switch OFF and cool down
engine.

Revision: October 2008 EC-178 2009 Versa



P0127 IAT SENSOR
< COMPONENT DIAGNOSIS >

[HR16DE]

NOTE:

Perform the following steps before engine coolant temperature is above 96°C (205°F).

Turn ignition switch ON.
Select “DATA MONITOR” mode with CONSULT-III.
Start engine.

oo

CAUTION:
Always drive vehicle at a safe speed.
6. Check 1st trip DTC.

With GST
Follow the procedure “With CONSULT-III” above.

Is 1st trip DTC detected?
YES >> Go to EC-179. "Diagnosis Procedure".
NO >> |INSPECTION END

Diagnosis Procedure

1 .CHECK GROUND CONNECTION

Hold vehicle speed at more than 70 km/h (43 MPH) for 95 consecutive seconds.

INFOID:0000000004780102

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125. "Ground Inspection”.

Is the inspection result normal?
YES >>GOTO2.
NO >> Repair or replace ground connection.

2 .CHECK INTAKE AIR TEMPERATURE SENSOR

Refer to EC-179, "Component Inspection".
Is the inspection result normal?
YES >>GOTO 3.
NO >> Replace mass air flow sensor (with intake air temperature sensor).

3.CHECK INTERMITTENT INCIDENT

Refer to EC-120, "Diagnosis Procedure".

>> INSPECTION END
Component Inspection

1 .CHECK INTAKE AIR TEMPERATURE SENSOR

INFOID:0000000004780103

1. Turn ignition switch OFF.
2. Disconnect mass air flow sensor harness connector.
3. Check resistance between mass air flow sensor terminals as per the following.

Terminals Condition Resistance (kQ)

1and 2 | Intake air temperature [°C (°F)] ‘ 25 (77) 1.800 - 2.200

Is the inspection result normal?

YES >>INSPECTION END
NO >> Replace mass air flow sensor (with intake air temperature sensor).
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P0128 THERMOSTAT FUNCTION

< COMPONENT DIAGNOSIS > [HR16DE]
P0128 THERMOSTAT FUNCTION
DTC LOgiC INFOID:0000000004780104

DTC DETECTION LOGIC

NOTE:

If DTC P0128 is displayed with DTC P0300, P0301, P0302, P0303 or P0304, first perform the trouble
diagnosis for DTC P0300, P0301, P0302, P0303, P0304. Refer to EC-253. "DTC Loagic".

Engine coolant temperature has not risen enough to open the thermostat even though the engine has run long
enough.

This is due to a leak in the seal or the thermostat stuck open.

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
The engine coolant temperature does not » Thermostat
P0128 Thermostat function reach to specified temperature even though | « Leakage from sealing portion of thermostat
the engine has run long enough. » Engine coolant temperature sensor

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC CONFIRMATION PROCEDURE has been previously conducted, always turn ignition switch OFF and
wait at least 10 seconds before conducting the next test.

TESTING CONDITION:

* For best results, perform at ambient temperature of —10°C (14°F) or higher.

* For best results, perform at engine coolant temperature of —10°C (14°F) to 56°C (133°F).

+ Before performing the following procedure, do not fill with the fuel.

>> GO TO 2.
2 .PERFORM DTC CONFIRMATION PROCEDURE

With CONSULT-III
Turn A/C switch OFF.
Turn blower fan switch OFF.
Turn ignition switch ON.
Select “COOLAN TEMP/S” in “DATA MONITOR” mode with CONSULT-III.
Check the indication of “COOLAN TEMP/S”
If it is below 56°C (133°F), go to following step.
If it is above 56°C (133°F), cool down the engine to less than 56°C (133°F). Then go to next steps.
Start engine.
Drive vehicle for 10 consecutive minutes under the following conditions.

o=

No

VHCL SPEED SE ‘ More than 56km/h (35MPH)

CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If “COOLAN TEMP/S” indication increases to more than 75°C (167°F) within 10 minutes, turn igni-
tion switch OFF because the test result will be OK.
8. Check 1st trip DTC.
With GST
Follow the procedure “With CONSULT-III” above.
Is 1st trip DTC detected?

YES >> Go to EC-180, "Diagnosis Procedure".
NO >> INSPECTION END

Diagnosis Procedure

1 .CHECK ENGINE COOLANT TEMPERATURE SENSOR
Refer to EC-181, "Component Inspection".
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P0128 THERMOSTAT FUNCTION
< COMPONENT DIAGNOSIS > [HR16DE]
Is the inspection result normal?

YES >>GOTO2.
NO >> Replace engine coolant temperature sensor.

2.CHECK THERMOSTAT cC
Refer to CO-23, "Inspection".
Is the inspection result normal?

YES >>INSPECTION END
NO >> Replace thermostat.

Component Inspection

INFOID:0000000004780106

1 .CHECK ENGINE COOLANT TEMPERATURE SENSOR

Turn ignition switch OFF.
Disconnect engine coolant temperature sensor harness connector.
Remove engine coolant temperature sensor.

Check resistance between engine coolant temperature sensor
terminals by heating with hot water as shown in the figure.

PN~

Terminals Condition Resistance
20 (68) 2.37-2.63kQ
1and 2 Temperature [°C (°F)] 50 (122) 0.68 - 1.00 kQ
90 (194) 0.236 - 0.260 kQ

Is the inspection result normal?

YES >>INSPECTION END
NO >> Replace engine coolant temperature sensor.

PBIB2005E
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P0130 A/F SENSOR 1

< COMPONENT DIAGNOSIS > [HR16DE]
P0130 A/F SENSOR 1
DeSCri ptio n INFOID:0000000004780107

The air fuel ratio (A/F) sensor 1 is a planar one-cell limit current sen-
sor. The sensor element of the A/F sensor 1 is composed an elec-
trode layer, which transports ions. It has a heater in the element.

The sensor is capable of precise measurement | = 1, but also in the
lean and rich range. Together with its control electronics, the sensor
outputs a clear, continuous signal throughout a wide | range.

The exhaust gas components diffuse through the diffusion layer at
the sensor cell. An electrode layer is applied voltage, and this current
relative oxygen density in lean. Also this current relative hydrocar-
bon density in rich.

Zirconia element

JMBIA0112GB

Therefore, the A/F sensor 1 is able to indicate air fuel ratio by this [ asc0
electrode layer of current. In addition, a heater is integrated in the | 4000 et
sensor to ensure the required operating temperature of about 800°C | as00 o
(1,472°F). S 5000 el

@ 2500
(o)) e

8 E
g 2000

31500 F
I/
1000 [
5002/
P AP PO O U SO O PO SO
10 12 14 16 18 20 22 24 26 28 30
Air fuel ratio PBIB3354E

DTC Log i C INFOID:0000000004780108

DTC DETECTION LOGIC

To judge the malfunction, the diagnosis checks that the A/F signal computed by ECM from the A/F sensor 1
signal fluctuates according to fuel feedback control.

DTC No. Trouble diagnosis name DTC detecting condition Possible Cause

The A/F signal computed by ECM from the A/F

A) | sensor 1 signal is constantly in the range other | * Harness or connectors
Air fuel ratio (A/F) sensor 1 than approx. 2.2 V. (The A/F sensor 1 circuit is open

circuit or shorted.)
The A/F signal computed by ECM from the A/F | . A/F sensor 1

sensor 1 signal is constantly approx. 2.2 V.

P0130

B)

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 11 V at idle.

>>GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNCTION A

With CONSULT-III
1. Start engine and warm it up to normal operating temperature.
2. Letitidle for 2 minutes.
3. Check 1st trip DTC.

Is 1st trip DTC detected?
YES >> Go to EC-185, "Diagnosis Procedure".
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P0130 A/F SENSOR 1
< COMPONENT DIAGNOSIS > [HR16DE]

NO-1  >> With CONSULT-IIl: GO TO 3.
NO-2 >> Without CONSULT-IIl: GO TO 7.

3.CHECK AIR FUEL RATIO (A/F) SENSOR 1 FUNCTION
1. Select “A/F SEN1 (B1)” in “DATA MONITOR” mode with CONSULT-III. EC
2. Check “A/F SEN1 (B1)” indication.
Does the indication fluctuates around 2.2 V?
YES >>GOTO 4.
NO >> Go to EC-185. "Diagnosis Procedure".
4.PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNCTION B-l

1. Select “A/F SEN1 (B1) P1276” of “A/F SEN1” in “DTC WORK SUPPORT” mode with CONSULT-III.
2. Touch “START".
3.  When the following conditions are met, “TESTING” will be displayed on the CONSULT-III screen.

ENG SPEED 1,000 - 3,200 rpm
VHCL SPEED SE More than 64 km/h (40 mph)
B/FUEL SCHDL 1.0 - 8.0 msec

D position (A/T)
5th position (M/T)

If “TESTING” is not displayed after 20 seconds, retry from step 2.
CAUTION:
Always drive vehicle at a safe speed.

Is “TESTING” displayed on CONSULT-III screen?
YES >>GOTOS5.
NO >> Check A/F sensor 1 function again. GO TO 3.
5.PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNCTION B-lI

Release accelerator pedal fully.
NOTE:
Never apply brake during releasing the accelerator pedal.

Which does “TESTING” change to?

COMPLETED>>GO TO 6.

OUT OF CONDITION>>Retry DTC CONFIRMATION PROCEDURE. GO TO 4.
6.PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNCTION B-lll

Touch “SELF-DIAG RESULT”
Which is displayed on CONSULT-III screen?
YES >>INSPECTION END
NO >> Go to EC-185, "Diagnosis Procedure".
7.PERFORM COMPONENT FUNCTION CHECK FOR MALFUNCTION B

Perform Component Function Check. Refer to EC-183, "Component Function Check".

NOTE:

Use component function check to check the overall function of the A/F sensor 1 circuit. During this check, a
1st trip DTC might not be confirmed.

Is the inspection result normal?

YES >>INSPECTION END
NO >> Go to EC-185. "Diagnosis Procedure".

Component Function Check INFOID:0000000004780109

Selector lever

1 .PERFORM COMPONENT FUNCTION CHECK

With GST
1. Start engine and warm it up to normal operating temperature.
2. Drive the vehicle at a speed of 80 km/h (50 MPH) for a few minutes in the suitable gear position.
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P0130 A/F SENSOR 1
< COMPONENT DIAGNOSIS > [HR16DE]

3. Shift the selector lever to the D position (A/T) or 1st position (M/T), then release the accelerator pedal fully
until the vehicle speed decreases to 50 km/h (31 MPH).
CAUTION:

Always drive vehicle at a safe speed.

NOTE:

Never apply brake during releasing the accelerator pedal.
Repeat steps 2 to 3 for five times.

Stop the vehicle and turn ignition switch OFF.

Wait at least 10 seconds and restart engine.

Repeat steps 2 to 3 for five times.

Stop the vehicle.

Check 1st trip DTC.

Is 1st trip DTC detected?

YES >> Goto EC-185, "Diagnosis Procedure".
NO >> INSPECTION END

©CENOO A
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P0130 A/F SENSOR 1

< COMPONENT DIAGNOSIS > [HR16DE]
Wiring Diagram INFOIDI0000000004780651
IGNITION SWITCH 7 EC-A/F-01
ONOR START = : DETECTABLE LINE FOR DTC
erQI'“é II_EL/FG . s : NON-DETECTABLE LINE FOR DTC
10A gOWER REFER TO “PG-POWER".
DISTRIBUTION
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Diagnosis Procedure

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125. "Ground Inspection”.

Is the inspection result normal?
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P0130 A/F SENSOR 1
< COMPONENT DIAGNOSIS > [HR16DE]

YES >>GOTO2.
NO >> Repair or replace ground connection.

2.CHECK AIR FUEL RATIO (A/F) SENSOR 1 POWER SUPPLY CIRCUIT

1. Disconnect A/F sensor 1 harness connector.
2. Turn ignition switch ON.

Ny A
3. Check the voltage between A/F sensor 1 harness connector and iﬁ]] @i@\ @

ground.

A/F sensor 1 @
Ground Voltage

Connector Terminal
F12 4 Ground Battery voltage I |
LS

Is the inspection result normal?

YES >>GOTO 4. =
NO >> GO T0O 3. PBIB3308E

3 .DETECT MALFUNCTIONING PART

Check the following.

* Harness connectors E8, F8

* IPDM E/R harness connector E45

* 10 A fuse (No. 54)

» Harness for open or short between A/F sensor 1 and fuse

>> Repair or replace harness or connectors.
4.CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between A/F sensor 1 harness connector and ECM harness connector.

A/F sensor 1 ECM
Continuity
Connector Terminal Connector Terminal
1 49
F12 F11 Existed
2 53
4. Check the continuity between A/F sensor 1 harness connector and ground, or ECM harness connector
and ground.
A/F sensor 1

Ground | Continuity

Connector | Terminal
1

F12 5 Ground | Not existed
ECM
Ground | Continuity
Connector | Terminal
49
F11 = Ground | Not existed

5. Also check harness for short to power.
Is the inspection result normal?
YES >>GOTO5.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

5.CHECK INTERMITTENT INCIDENT
Perform EC-120, "Diagnosis Procedure".
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< COMPONENT DIAGNOSIS > [HR16DE]
Is the inspection result normal?

YES >>GOTOG.
NO >> Repair or replace.

6.REPLACE AIR FUEL RATIO (A/F) SENSOR 1 o
Replace air fuel ratio (A/F) sensor 1.
CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.

* Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner

[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial
service tool).

>> INSPECTION END
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P0131 A/F SENSOR 1

< COMPONENT DIAGNOSIS > [HR16DE]
P0131 A/F SENSOR 1
D eSC ri pt i O n INFOID:0000000004780111

The air fuel ratio (A/F) sensor 1 is a planar one-cell limit current sen-
sor. The sensor element of the A/F sensor 1 is composed an elec-
trode layer, which transports ions. It has a heater in the element.

The sensor is capable of precise measurement | = 1, but also in the
lean and rich range. Together with its control electronics, the sensor
outputs a clear, continuous signal throughout a wide | range.

The exhaust gas components diffuse through the diffusion layer at
the sensor cell. An electrode layer is applied voltage, and this current
relative oxygen density in lean. Also this current relative hydrocar-
bon density in rich.

Zirconia element

JMBIA0112GB

Therefore, the A/F sensor 1 is able to indicate air fuel ratio by this [ asc0
electrode layer of current. In addition, a heater is integrated in the | 4000 et
sensor to ensure the required operating temperature of about 800°C | as00 o
(1,472°F). S 5000 el

@ 2500
(o)) e

8 E
g 2000

31500 F
I/
1000 [
5002/
P AP PO O U SO O PO SO
10 12 14 16 18 20 22 24 26 28 30
Air fuel ratio PBIB3354E

DTC Log i C INFOID:0000000004780112

DTC DETECTION LOGIC

To judge the malfunction, the diagnosis checks that the A/F signal computed by ECM from the A/F sensor 1
signal is not inordinately low.

DTC No. Trouble diagnosis name DTC detecting condition Possible Cause

* Harness or connectors

Air fuel ratio (A/F) sensor 1 | « The A/F signal computed by ECM from the A/F (The A/F sensor 1 circuit is open or
circuit low voltage sensor 1 signal is constantly approx. 0 V. shorted.)

* AJF sensor 1

P0131

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10.5 V at idle.

>> GO TO 2.
2.CHECK A/F SENSOR FUNCTION

With CONSULT-III
1. Start engine and warm it up to normal operating temperature.
2. Select “A/F SEN1 (B1)” in “DATA MONITOR” mode with CONSULT-III.
3. Check “A/F SEN1 (B1)” indication.
With GST
Follow the procedure “With CONSULT-III” above.

Is the indication constantly approx. 0 V?
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YES >> Go to EC-190, "Diagnosis Procedure".
NO >> GO TO 3.

3.PERFORM DTC CONFIRMATION PROCEDURE

With CONSULT-lII EC
1. Turn ignition switch OFF, wait at least 10 seconds and then restart engine.
2. Drive and accelerate vehicle to more than 40 km/h (25 MPH) within 20 seconds after restarting engine.
CAUTION:

Always drive vehicle at a safe speed.
3. Maintain the following conditions for about 20 consecutive seconds.

ENG SPEED 1,000 - 3,200 rpm
VHCL SPEED SE More than 40 km/h (25 mph)
B/FUEL SCHDL 1.5-9.0 msec
Selector lever Suitable position
NOTE:

* Keep the accelerator pedal as steady as possible during the cruising.
« If this procedure is not completed within 1 minute after restarting engine at step 1, return to step
1.
4. Check 1st trip DTC.
With GST
Follow the procedure “With CONSULT-III” above.

Is 1st trip DTC detected?

YES >> Go to EC-190, "Diagnosis Procedure".
NO >> INSPECTION END
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Wiring Diagram INFOIDI0000000004780710
IGNITION SWITCH . EC-A/F-01
ONORSTART mmm : DETECTABLE LINE FOR DTC
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Diagnosis Procedure

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection”.
Is the inspection result normal?
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P0131 A/F SENSOR 1
< COMPONENT DIAGNOSIS > [HR16DE]
YES >>GOTO2.
NO >> Repair or replace ground connection.
2.CHECK AIR FUEL RATIO (A/F) SENSOR 1 POWER SUPPLY CIRCUIT

1. Disconnect A/F sensor 1 harness connector.
2. Turn ignition switch ON.
3. Check the voltage between A/F sensor 1 harness connector and

ground.
A/F sensor 1
Ground Voltage
Connector Terminal
F12 4 Ground Battery voltage

Is the inspection result normal?

YES >>GOTOA4.
NO >>GO TO 3.

PBIB3308E

3.DETECT MALFUNCTIONING PART

Check the following.

* Harness connectors E8, F8

* IPDM E/R harness connector E45

* 10 A fuse (No. 54)

» Harness for open or short between A/F sensor 1 and fuse

>> Repair or replace harness or connectors.
4.CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between A/F sensor 1 harness connector and ECM harness connector.

AJF sensor 1 ECM
Continuity
Connector Terminal Connector Terminal
1 49
F12 F11 Existed
2 53
4. Check the continuity between A/F sensor 1 harness connector and ground, or ECM harness connector
and ground.
A/F sensor 1

Ground | Continuity
Connector | Terminal

1

F12 5 Ground | Not existed
ECM
Ground | Continuity
Connector | Terminal
49
F11 5 Ground | Not existed

5. Also check harness for short to power.
Is the inspection result normal?
YES >>GOTOS5.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

5.CHECK INTERMITTENT INCIDENT
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P0131 A/F SENSOR 1
< COMPONENT DIAGNOSIS > [HR16DE]
Perform EC-120, "Diagnosis Procedure".
Is the inspection result normal?
YES >>GOTOG.
NO >> Repair or replace.

6.REPLACE AIR FUEL RATIO (A/F) SENSOR 1

Replace air fuel ratio (A/F) sensor 1.

CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.

* Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner
[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial
service tool).

>> INSPECTION END
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P0132 A/F SENSOR 1

< COMPONENT DIAGNOSIS > [HR16DE]
P0132 A/F SENSOR 1
D eSC ri pti 0 n INFOID:0000000004780114

The air fuel ratio (A/F) sensor 1 is a planar one-cell limit current sen-
sor. The sensor element of the A/F sensor 1 is composed an elec- Holder
trode layer, which transports ions. It has a heater in the element. /
The sensor is capable of precise measurement || = 1, but also in the

lean and rich range. Together with its control electronics, the sensor
outputs a clear, continuous signal throughout a wide | range.

The exhaust gas components diffuse through the diffusion layer at
the sensor cell. An electrode layer is applied voltage, and this current
relative oxygen density in lean. Also this current relative hydrocar-
bon density in rich.

Zirconia element

JMBIAO112GB;

Therefore, the A/F sensor 1 is able to indicate air fuel ratio by this [ so0 ¢
electrode layer of current. In addition, a heater is integrated in the | 400 <t
sensor to ensure the required operating temperature of about 800°C | as00 =
(1,472°F). S 3000 et

@ 2500
(o)) £

8 E
2000

S 1500 |
sk Y
S 1000 F

500;/

Py ATS P 1 O U U PR PO PO PO
10 12 14 16 18 20 22 24 26 28 30
Air fuel ratio PBIB3354E

DTC LOg i C INFOID:0000000004780115

DTC DETECTION LOGIC

To judge the malfunction, the diagnosis checks that the A/F signal computed by ECM from the A/F sensor 1
signal is not inordinately high.

DTC No. Trouble diagnosis name DTC detecting condition Possible Cause

» Harness or connectors

Air fuel ratio (A/F) sensor 1 | « The A/F signal computed by ECM from the A/F (The A/F sensor 1 circuit is open or
circuit high voltage sensor 1 signal is constantly approx. 5 V. shorted.)

» AJF sensor 1

P0132

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10.5 V at idle.

>>GO TO 2.
2.CHECK A/F SENSOR FUNCTION

With CONSULT-III
1. Start engine and warm it up to normal operating temperature.
2. Select “A/F SEN1 (B1)” in “DATA MONITOR” mode with CONSULT-III.
3. Check “A/F SEN1 (B1)” indication.
With GST
Follow the procedure “With CONSULT-IIII" above.

Is the indication constantly approx. 5 V?
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P0132 A/F SENSOR 1
< COMPONENT DIAGNOSIS > [HR16DE]

YES >> Goto EC-195, "Diagnosis Procedure".
NO >> GO TO 3.

3.PERFORM DTC CONFIRMATION PROCEDURE

With CONSULT-III
1. Turn ignition switch OFF, wait at least 10 seconds and then restart engine.
2. Drive and accelerate vehicle to more than 40 km/h (25 MPH) within 20 seconds after restarting engine.
CAUTION:
Always drive vehicle at a safe speed.
3. Maintain the following conditions for about 20 consecutive seconds.

ENG SPEED 1,000 - 3,200 rpm
VHCL SPEED SE More than 40 km/h (25 mph)
B/FUEL SCHDL 1.5-9.0 msec
Selector lever Suitable position
NOTE:

* Keep the accelerator pedal as steady as possible during the cruising.
« If this procedure is not completed within 1 minute after restarting engine at step 1, return to step
1.
4. Check 1st trip DTC.
With GST
Follow the procedure “With CONSULT-III” above.

Is 1st trip DTC is detected?

YES >> Goto EC-195, "Diagnosis Procedure".
NO >> INSPECTION END
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P0132 A/F SENSOR 1

< COMPONENT DIAGNOSIS > [HR16DE]
Wiring Diagram INFOID:0000000004780711
IGNITION SWITCH 7 EC-A/F-01
ONOR START = : DETECTABLE LINE FOR DTC
erQI'“é II_EL/FG . s : NON-DETECTABLE LINE FOR DTC
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Diagnosis Procedure

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125. "Ground Inspection”.

Is the inspection result normal?
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P0132 A/F SENSOR 1
< COMPONENT DIAGNOSIS > [HR16DE]
YES >>GOTO 2.
NO >> Repair or replace ground connection.
2.CHECK AIR FUEL RATIO (A/F) SENSOR 1 POWER SUPPLY CIRCUIT

1. Disconnect A/F sensor 1 harness connector.
2. Turn ignition switch ON.
3. Check the voltage between A/F sensor 1 harness connector and

ground. iﬁ}@

A/F sensor 1
Ground Voltage @
Connector Terminal 4

F12 4 Ground Battery voltage
Is the inspection result normal? l i

YES >>GOTO4. 1
NO >>GOTO3, -

PBIB3308E

3 .DETECT MALFUNCTIONING PART

Check the following.

* Harness connectors E8, F8

* IPDM E/R harness connector E45

* 10 A fuse (No. 54)

» Harness for open or short between A/F sensor 1 and fuse

>> Repair or replace harness or connectors.
4.CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between A/F sensor 1 harness connector and ECM harness connector.

A/F sensor 1 ECM
Continuity
Connector Terminal Connector Terminal
1 49
F12 F11 Existed
2 53
4. Check the continuity between A/F sensor 1 harness connector and ground, or ECM harness connector
and ground.
A/F sensor 1
Ground Continuity
Connector Terminal
1
F12 5 Ground Not existed
ECM
Ground Continuity
Connector Terminal
49
F11 53 Ground Not existed

5. Also check harness for short to power.
Is the inspection result normal?
YES >>GOTOS5.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

5.CHECK INTERMITTENT INCIDENT
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P0132 A/F SENSOR 1
< COMPONENT DIAGNOSIS > [HR16DE]
Perform EC-120, "Diagnosis Procedure".
Is the inspection result normal?
YES >>GOTOG.

NO >> Repair or replace.
6.REPLACE AIR FUEL RATIO (A/F) SENSOR 1 EC
Replace air fuel ratio (A/F) sensor 1.
CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.

» Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner

[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial
service tool).

>> INSPECTION END
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P0133 A/F SENSOR 1

< COMPONENT DIAGNOSIS > [HR16DE]
P0133 A/F SENSOR 1
D eSC ri pt i O n INFOID:0000000004780117

The air fuel ratio (A/F) sensor 1 is a planar one-cell limit current sen-
sor. The sensor element of the A/F sensor 1 is composed an elec-
trode layer, which transports ions. It has a heater in the element.
The sensor is capable of precise measurement | = 1, but also in the
lean and rich range. Together with its control electronics, the sensor
outputs a clear, continuous signal throughout a wide | range.

The exhaust gas components diffuse through the diffusion layer at
the sensor cell. An electrode layer is applied voltage, and this current
relative oxygen density in lean. Also this current relative hydrocar-
bon density in rich.

Zirconia element

JMBIA0112GB

Therefore, the A/F sensor 1 is able to indicate air fuel ratio by this [ asc0
electrode layer of current. In addition, a heater is integrated in the | 4000 et
sensor to ensure the required operating temperature of about 800°C | as00 o
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DTC Log i C INFOID:0000000004780118

DTC DETECTION LOGIC

To judge the malfunction of A/F sensor 1, this diagnosis measures response time of the A/F signal computed
by ECM from the A/F sensor 1 signal. The time is compensated by engine operating (speed and load), fuel
feedback control constant, and the A/F sensor 1 temperature index. Judgment is based on whether the com-
pensated time (the A/F signal cycling time index) is inordinately long or not.

DTC No. | Trouble diagnosis name DTC detecting condition Possible Cause

* Harness or connectors
(The A/F sensor 1 circuit is open or shorted.)
» A/F sensor 1
» A/F sensor 1 heater
» Fuel pressure
* Fuel injector
* Intake air leaks
» Exhaust gas leaks
« PCV
* Mass air flow sensor

* The response of the A/F signal computed
by ECM from A/F sensor 1 signal takes
more than the specified time.

Air fuel ratio (A/F) sensor

P0133 L
1 circuit slow response

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 11 V at idle.

Do you have CONSULT-III?

YES >>GOTO2.
NO >> GO TO 5.

2 .PERFORM DTC CONFIRMATION PROCEDURE-I
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P0133 A/F SENSOR 1
< COMPONENT DIAGNOSIS > [HR16DE]
With CONSULT-lII
Start engine and warm it up to normal operating temperature.

Turn ignition switch OFF and wait at least 10 seconds.
Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1minute under no load. -
EC

Let engine idle for 1 minute.
Select “A/F SEN1(B1) P1278/P1279” of “A/F SEN1” in “DTC WORK SUPPORT” mode with CONSULT-III.
Touch “START”.

Is “COMPLETED” displayed on COUSULT-III?

YES >>GOTO3
NO >> GO TO 4.

3.PERFORM DTC CONFIRMATION PROCEDURE-II

Touch “SELF-DIAG RESULT".
Which is displayed on CONSULT-|11?

OK >> INSPECTION END
NG >> Go to EC-201., "Diagnosis Procedure".

4.PERFORM DTC CONFIRMATION PROCEDURE

1. After perform the following procedure, “TESTING” will be displayed on the CONSULT-III screen.

- Increase the engine speed up to 4,000 to 5,000 rpm and keep it for 10 seconds.

- Fully release accelerator pedal and then let engine idle for about 10 seconds.

If “TESTING” is not displayed after 10 seconds, go to EC-112. "Component Function Check".

2. Wait for about 20 seconds at idle under the condition that “TESTING” is displayed on the CONSULT-III
screen.

3. Make sure that “TESTING” changes to “COMPLETED”.
If “TESTING” changed to “OUT OF CONDITION”, go to EC-112, "Component Function Check".

4. Touch “SELF-DIAG RESULT".

Which is displayed on CONSULT-III?

OK >> INSPECTION END
NG >> Go to EC-201, "Diagnosis Procedure".

5.CHECK AIR-FUEL RATIO SELF-LEARNING VALUE

With GST
1. Start engine and warm it up to normal operating temperature.
2. Select Service $01 with GST.
3. Calculate the total value of “Short-term fuel trim” and “Long-term fuel trim” indications.

Is the total percentage within +15%7?

YES >>GOTO7.
NO >> GO TO 6.

6 .DETECT MALFUNCTIONING PART

Check the following.

Intake air leaks

Exhaust gas leaks

Incorrect fuel pressure

Lack of fuel

Fuel injector

Incorrect PCV hose connection
PCV valve

Mass air flow sensor

ok whd =

>> Repair or replace malfunctioning part.
7.PERFORM DTC CONFIRMATION PROCEDURE

Turn ignition switch OFF and wait at least 10 seconds.

2. Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1minute under no load.
3. Letengine idle for 1 minute.

4. Increase the engine speed up to 4,000 to 5,000 rpm and keep it for 10 seconds.

-_—
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P0133 A/F SENSOR 1
< COMPONENT DIAGNOSIS > [HR16DE]

5. Fully release accelerator pedal and then let engine idle for about 1 minute.
6. Check 1st trip DTC detected?.

Is 1st trip DTC detected?

YES >> Go to EC-201, "Diagnosis Procedure".
NO >> INSPECTION END

Wiring Diagram INFOID:0000000004720712
IGNITION SWITCH T EC'A/F'O1
ONOR START - DETECTABLE LINE FOR DTC

EPDM E/Fé, . NON-DETECTABLE LINE FOR DTC
INTELLIGENT “DG "

POWER REFER TO “PG-POWER”.

54 DISTRIBUTION
MODULE
ENGINE ROOM)

e~ o~ e
8l

AIR FUEL
RATIO (AIF)
SENSOR 1
F12
CI & G
G B w
22 ~
¢ p
(It S 7
I I
I [}
I I
I I
I I
1 PE ~ !
v ._l
~ - -
G B w .
1 IG5 el .
AFH GND-AFS AFS
ED ]l
=
B B B
I J_
-+ ==
E15 E24
REFER TO THE FOLLOWING.
5 ) - SUPER MULTIPLE
SR JUNCTION (SMJ)
_______________________________________________ |
: L p 1L 1
1 N N ]
1 || s e Tislir2i]25 2 3337]414s]40]s3[57]61]65]60] 73 [ 77 I
| e frofnefreflas lso 34]38[42]46]50[54|58[62[66 [70] 74 | 78 hd
' G el e 3530434751 |55 [59]63[67]71| 75 [ 79 A D
3 A 3 2 23 23 A2 T 2 5 5 0 23 S. NN
\ /,
| — — .
e ————————— 4

AABWA0307Gt

Revision: October 2008 EC-200 2009 Versa



P0133 A/F SENSOR 1
< COMPONENT DIAGNOSIS > [HR16DE]

Diagnosis Procedure INFOID:0000000004780119

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.

2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection”.
Is the inspection result normal?

YES >>GOTO 2.
NO >> Repair or replace ground connection.

2.RETIGHTEN A/F SENSOR 1
Loosen and retighten the A/F sensor 1. Refer to EM-31, "Exploded View".

>> GO TO 3.
3.CHECK EXHAUST GAS LEAK

1. Start engine and run it at idle.
2. Listen for an exhaust gas leak before three way catalyst (manifold).

Three way catalyst Three way catalyst

- (Manifold) (Under floor) Muffler
A/F sensor 1 “ / HO282 / /
To exhaust manifold ~ mp »

m) : Exhaust gas

PBIB1216E

Is exhaust gas leak detected?

YES >> Repair or replace.
NO >> GO TO 4.

4.CHECK FOR INTAKE AIR LEAK

Listen for an intake air leak after the mass air flow sensor.
Is intake air leak detected?
YES >> Repair or replace.
NO >> GO TO 5.
5.CLEAR THE MIXTURE RATIO SELF-LEARNING VALUE

1. Clear the mixture ratio self-learning value. Refer to EC-33, "MIXTURE RATIO SELF-LEARNING VALUE
CLEAR : Special Repair Requirement".
2. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0171 or P172 detected? Is it difficult to start engine?
YES >> Perform trouble diagnosis for DTC P0171 or P0172. Refer to EC-229, "DTC Logic" or EC-235,

"DTC Logic".
NO >> GO TO6.

6.CHECK AIR FUEL RATIO (A/F) SENSOR 1 POWER SUPPLY CIRCUIT

1. Disconnect A/F sensor 1 harness connector.
2. Turn ignition switch ON.
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P0133 A/F SENSOR 1
< COMPONENT DIAGNOSIS > [HR16DE]
3. Check the voltage between A/F sensor 1 harness connector and

ground. GEJ\]@

A/F sensor 1
Ground Voltage @
Connector Terminal 4

F12 4 Ground Battery voltage

Is the inspection result normal?
YES >>GOTOS. @ & i

NO >>GOTO7. -

PBIB3308E

7 .DETECT MALFUNCTIONING PART

Check the following.

* Harness connectors ES8, F8

» IPDM E/R harness connector E45

* 10 A fuse (No. 54)

» Harness for open or short between A/F sensor 1 and fuse

>> Repair or replace harness or connectors.
8.CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.
3. Check the continuity between A/F sensor 1 harness connector and ECM harness connector.
A/F sensor 1 ECM
Continuity
Connector Terminal Connector Terminal
1 49
F12 F11 Existed
2 53

4. Check the continuity between A/F sensor 1 harness connector and ground, or ECM harness connector
and ground.

A/F sensor 1
Ground Continuity

Connector Terminal

1

F12 5 Ground Not existed
ECM
Ground Continuity
Connector Terminal
49
F11 = Ground Not existed

5. Also check harness for short to power.
Is the inspection result normal?

YES >>GOTOO9.

NO >> Repair open circuit or short to ground or short to power in harness or connectors.
9.CHECK AIR FUEL RATIO (A/F) SENSOR 1 HEATER

Refer to EC-139, "Component Inspection".
Is the inspection result normal?

YES >>GOTO 10.

NO >> GO TO 13.

10.CHECK MASS AIR FLOW SENSOR
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P0133 A/F SENSOR 1
< COMPONENT DIAGNOSIS >

[HR16DE]

Refer to EC-153, "Component Inspection"”.
Is the inspection result normal?

YES >>GOTO 11.
NO >> Replace mass air flow sensor.

11 .cHECK PCV VALVE

Refer to EC-456. "Component Inspection".
Is the inspection result normal?

YES >>GOTO 12.
NO >> Repair or replace PCV valve.

12 .CHECK INTERMITTENT INCIDENT

Perform EC-120. "Diagnosis Procedure".
Is the inspection result normal?

YES >>GOTO 13.

NO >> Repair or replace.

1 3.REPLACE AIR FUEL RATIO (AJF) SENSOR 1

Replace air fuel ratio (A/F) sensor 1.
CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard

surface such as a concrete floor; use a new one.

» Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner
[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial

service tool).

>> INSPECTION END
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P0137 HO2S2

< COMPONENT DIAGNOSIS > [HR16DE]
P0137 HO2S2
D eSC ri pt i O n INFOID:0000000004780120

The heated oxygen sensor 2, after three way catalyst (manifold),
monitors the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the air fuel ratio (A/F) sensor 1 Heater pad Holder
are shifted, the air-fuel ratio is controlled to stoichiometric, by the sig- /

nal from the heated oxygen sensor 2. - b

This sensor is made of ceramic zirconia. The zirconia generates volt-
age from approximately 1 V in richer conditions to 0 V in leaner con-
ditions.

Under normal conditions the heated oxygen sensor 2 is not used for
engine control operation.

S8

- AN &l N

, NN == g, /! i

Zirconia tube

SEF327R

DTC Log i C INFOID:0000000004780121

DTC DETECTION LOGIC

The heated oxygen sensor 2 has a much longer switching time
between rich and lean than the air fuel ratio (A/F) sensor 1. The oxy-
gen storage capacity of the three way catalyst (manifold) causes the OK NG
longer switching time. To judge the malfunctions of heated oxygen 1V
sensor 2, ECM monitors whether the maximum voltage of the sensor

is sufficiently high during the various driving condition such as fuel- O-SBVMW “““““
cut. /\/\/

SEF259VA

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

* Harness or connectors
(The sensor circuit is open or shorted)
Heated oxygen sensor2 | The maximum voltage from the sensor is not » Heated oxygen sensor 2
circuit low voltage reached to the specified voltage. » Fuel pressure
* Fuel injector
* Intake air leaks

P0137

DTC CONFIRMATION PROCEDURE
1.INSPECTION START

Do you have CONSULT-III?
Do you have CONSULT-III?
YES >>GOTO?2.
NO >>GOTOS5,
2 .PRECONDITIONING

If DTC confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

For better results, perform “DTC WORK SUPPORT” at a temperature of 0 to 30°C (32 to 86°F).

>> GO TO 3.
3.PERFORM DTC CONFIRMATION PROCEDURE

With CONSULT-III
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P0137 HO2S2
< COMPONENT DIAGNOSIS >

[HR16DE]

Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.

SR WN =

Let engine idle for 1 minute.

Turn ignition switch ON and select “DATA MONITOR” mode with CONSULT-III.

Make sure that “COOLAN TEMP/S” indicates more than 70°C (158°F).

Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.

If not, warm up engine and go to next step when “COOLAN TEMP/S” indication reaches 70°C (158°F).

Open engine hood.

©oo~N

Follow the instruction of CONSULT-III.

NOTE:

It will take at most 10 minutes until “COMPLETED?” is displayed.
10. Touch “SELF-DIAG RESULT”.

Which is displayed on CONSULT-III screen?

OK >> INSPECTION END
NG >> Go to EC-207, "Diagnosis Procedure".
CAN NOT BE DIAGNOSED>>GO TO 4.

4.PERFORM DTC CONFIRMATION PROCEDURE AGAIN

Select “HO2S2 (B1) P1147” of “HO2S2” in “DTC WORK SUPPORT” mode with CONSULT-III.

1. Turn ignition switch OFF and leave the vehicle in a cool place (soak the vehicle).

2. Perform DTC CONFIRMATION PROCEDURE again.

>> GO TO 3.
5.PERFORM COMPONENT FUNCTION CHECK

Perform component function check. Refer to EC-205, "Component Function Check".

NOTE:

Use component function check to check the overall function of the heated oxygen sensor 2 circuit. During this

check, a 1st trip DTC might not be confirmed.
Is the inspection result normal?

YES >>INSPECTION END
NO >> Go to EC-207, "Diagnosis Procedure".

Component Function Check

1 .PERFORM COMPONENT FUNCTION CHECK-|

INFOID:0000000004780122

Without CONSULT-III
Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.

Let engine idle for 1 minute.
Check the voltage between ECM harness connector and ground
under the following condition.

o=

Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.

ECM

Con- | Termi- | Ground Condition Voltage
nector nal

IE}@Q AV

—

R 4

ol

50 Revving up to 4,000 rpm | The voltage should be
F11 (HO2S2 | Ground | undernoload atleast10 | above 0.68 V at least once
signal) times during this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 2.

2.PERFORM COMPONENT FUNCTION CHECK-II

50

i/z

I

PBIB2996E
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Check the voltage between ECM harness connector and ground & ]
. o A n
under the following condition. e (ﬁw Cf&\_H
ECM I ol |
Con- Ground Condition Voltage 50
Terminal
nector
50 Keeping engine speed The voltage should be
F11 (I-!OZSZ Ground at idle for 10 minutes abqve O.§8Vat leastonce
signal) during this procedure. o o

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 3.

3.PERFORM COMPONENT FUNCTION CHECK-III

JMBIA2199Z2Z

Check the voltage between ECM harness connector and ground
under the following condition.

ECM
Con- | Termi- | Ground Condition Voltage
nector nal
50 (C\z_)%asﬂtgg)ﬁi'gng ?J(C)Jsk'?(:: The voltage should be
F11 (HOZSZ Ground (AIT), 4th gear position abqve 0.§8 V atleastonce
signal) (MIT) during this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >> Go to EC-207, "Diagnosis Procedure".

EC-206

Revision: October 2008

E}CmH

| ° |

50

JMBIA22002Z

2009 Versa




P0137 HO2S2

< COMPONENT DIAGNOSIS > [HR16DE]
Wiring Diag ram INFOID:0000000004780682
EC-HO2S2-01

mm : DETECTABLE LINE FOR DTC
e : NON-DETECTABLE LINE FOR DTC

IGNITION SWITCH T
ON OR START
IPDM E/R
10 |ONVELLIGENT | REFER TO PG-POWER .
DISTRIBUTION
MODULE
ENGINE ROOM)
[ 2B
R
s
I—I_I
R
=l
HEATED OXYGEN
SENSOR 2
F13
(I K] :
0 G w
0 G w
[Eal =1 o]l EoM
GND-02 O2HRR O2SRR
,
REFER TO THE FOLLOWING.
5 5] - SUPER MULTIPLE
BR JUNCTION (SMJ)
55 ]
= N 7 N :
(BEBEGREE 33[a7]41]45]4s]s3]57]61]e5 [60] 73 [ 77 ]
1 || 2] 6 J1o]14]18]22]26 30 34]38]42]4650[54[58]62]66]70] 74 | 78 T
U s [roesfer]at 35[3943]47[51 |55 59]63[67|71| 75 | 79 ARNGD)
1 |{ L4l 8 [12]16]20[24]28]32] || GR 36l40]44f4s]se[scleolc4]esl72] 76 [80] )] BR H.S. : \4]3/ B
1\ )
1  — = I
L e e e e ——— Jd
BBWA2629E
Diagnosis Procedure

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125. "Ground Inspection”.

Is the inspection result normal?
Revision: October 2008 EC-207 2009 Versa




P0137 HO2S2
< COMPONENT DIAGNOSIS > [HR16DE]
YES >>GOTO 2.
NO >> Repair or replace ground connection.

2.CLEAR THE MIXTURE RATIO SELF-LEARNING VALUE

1. Clear the mixture ratio self-learning value. Refer to EC-33, "MIXTURE RATIO SELF-LEARNING VALUE
CLEAR : Special Repair Requirement".
2. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0171 detected? Is it difficult to start engine?
YES >> Perform trouble diagnosis for DTC P0171. Refer to EC-229, "DTC Logic".
NO >> GO TO 3.

3.CHECK HO2S2 GROUND CIRCUIT FOR OPEN AND SHORT

Turn ignition switch OFF.

Disconnect heated oxygen sensor 2 (HO2S2) harness connector.

Disconnect ECM harness connector.

Check the continuity between HO2S2 harness connector and ECM harness connector.

PwON=

HO2S2 ECM

Continuity
Connector | Terminal | Connector| Terminal

F13 1 F11 59 Existed

5. Also check harness for short to ground and short to power.
Is the inspection result normal?
YES >>GOTO 4.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

4.CHECK HO2S2 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check the continuity between HO2S2 harness connector and ECM harness connector.

HO2S2 ECM
Continuity
Connector | Terminal | Connector| Terminal
F13 4 F11 50 Existed
2. Check the continuity between HO2S2 harness connector and ground, or ECM harness connector and
ground.
HO2S2

Ground | Continuity

Connector | Terminal

F13 4 Ground | Not existed

ECM

Ground | Continuity
Connector | Terminal

F11 50 Ground | Not existed

3. Also check harness for short to power.
Is the inspection result normal?
YES >>GOTOS5.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

5.CHECK HEATED OXYGEN SENSOR 2
Refer to EC-209, "Component Inspection".

Is the inspection result normal?

YES >>GOTO7.
NO >> GO TO 6.

6.REPLACE HEATED OXYGEN SENSOR 2
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Replace heated oxygen sensor 2.

CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.

* Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner
[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial
service tool).

>> |INSPECTION END
7.CHECK INTERMITTENT INCIDENT
Refer to EC-120, "Diagnosis Procedure".

>> INSPECTION END
Component Inspection INFOID:0000000004750124

1.INSPECTION START

Do you have CONSULT-I11?
Do you have CONSULT-III?

YES >>GOTO2.
NO >> GO TO 3.

2.CHECK HEATED OXYGEN SENSOR 2

With CONSULT-III
Turn ignition switch ON and select “DATA MONITOR” mode with CONSULT-III.
Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.
Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
Let engine idle for 1 minute.
Select “FUEL INJECTION” in “ACTIVE TEST” mode, and select “HO2S2 (B1)” as the monitor item with
CONSULT-III.
Check “HO2S2 (B1)” at idle speed when adjusting “FUEL INJECTION” to £+ 25%.
vV =

1.28 1

SR WN =

N

(Reference data)

0.68V at least one time.

jommmmmmm———— .
_’ " } The voltage should be above
0.64

be below 0.18V
at least one time.

. }The voltage should

0.00

PBIB3458E

“HO2S2 (B1)” should be above 0.68 V at least once when the “FUEL INJECTION” is + 25%.
“HO2S2 (B1)” should be below 0.18 V at least once when the “FUEL INJECTION” is — 25%.

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 6.

3.CHECK HEATED OXYGEN SENSOR 2-|

Without CONSULT-III
Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.
Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
Let engine idle for 1 minute.

hON~
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5. Check the voltage between ECM harness connector and ground & ]
- e A n
under the following condition. E}] @(@ c_@_H
— 2.\“:'3"1:1
ECM [ o | &/ 3
Con- Termi- | Ground Condition Voltage 50 0* 6
nector nal
The voltage should be
" Rewing pto 000 | DOve08BVatlastonce v )
F11 (HO2S2 | Ground | rpm under no load at 9 P ) ® O =
signal) least 10 times The voltage should be be-
low 0.18 V at least once PBIB2996E
during this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 4.

4.CHECK HEATED OXYGEN SENSOR 2-I|

Check the voltage between ECM harness connector and ground
under the following condition.

A DR A

| ° |

50
_ﬂ
D O 1

JMBIA21992Z

ECM
Con- Termi- | Ground Condition Voltage
nector nal
The voltage should be
50 above 0.68 V atleast once
F11 (HO2S2 | Ground Keeping engine speed | during this procedure.
signal) at idle for 10 minutes The voltage should be be-
o low 0.18 V at least once
during this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >>GO TO 5.

5.CHECK HEATED OXYGEN SENSOR 2-Ill

Check the voltage between ECM harness connector and ground & )
. r A n
under the following condition. E}] (C@\ c fé\\ y
ECM I o] | ‘{‘I}h
Con- Termi- | Ground Condition Voltage 50 O—=0”
nector nal
The voltage should be
Coasting from 80 km/h | above 0.68V atleast once
F11 (HggSZ Ground (50 MPH) in D position | during this procedure. ﬂ
signal) (A/T), 4th gear position | The voltage should be be- @ S L
9 (M/T) low 0.18 V at least once T IMBiA22002Z
during this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 6.

6.REPLACE HEATED OXYGEN SENSOR 2

Replace heated oxygen sensor 2.

CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.
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» Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner
[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial
service tool).

>> INSPECTION END
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Description

The heated oxygen sensor 2, after three way catalyst (manifold),
monitors the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the air fuel ratio (A/F) sensor 1
are shifted, the air-fuel ratio is controlled to stoichiometric, by the sig-

nal from the heated oxygen sensor 2.

This sensor is made of ceramic zirconia. The zirconia generates volt-
age from approximately 1 V in richer conditions to 0 V in leaner con-

ditions.

Under normal conditions the heated oxygen sensor 2 is not used for

engine control operation.

DTC Logic

DTC DETECTION LOGIC

INFOID:0000000004780125

/Holder
‘h

\'\\\\

IRRRRRY ALY D> \

T, >

SNN==rr s /o
NS

Zirconia tube

SEF327R

INFOID:0000000004780126

The heated oxygen sensor 2 has a much longer switching time between rich and lean than the air fuel ratio (A/
F) sensor 1. The oxygen storage capacity of the three way catalyst (manifold) causes the longer switching

time.
MALFUNCTION A

To judge the malfunctions of heated oxygen sensor 2, ECM monitors
whether the voltage is unusually high during the various driving con-

dition such as fuel-cut.

MALFUNCTION B

To judge the malfunctions of heated oxygen sensor 2, ECM monitors
whether the minimum voltage of sensor is sufficiently low during the
various driving condition such as fuel-cut.

oK NG
e —————
12V mm s mmmmm oo
1V
ov
PBIB1848E
OK NG
) /\/\/
0.18V —/—\[\——[ ———————————
ov
PBIB2376E

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
. . * Harness or connectors
A) An exce;sswely high voltage from the (The sensor circuit is open or shorted)
sensor is sent to ECM.
» Heated oxygen sensor 2
P0138 H_eatgd oxygen sensor 2 * Harness or connectors
circuit high voltage - . (The sensor circuit is open or shorted)
The minimum voltage from the sensor is
B) » Heated oxygen sensor 2

not reached to the specified voltage.

* Fuel pressure
* Fuel injector
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DTC CONFIRMATION PROCEDURE

1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

>> GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNCTION A

Start engine and warm it up to normal operating temperature.

Turn ignition switch OFF and wait at least 10 seconds.

Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
Let engine idle for 2 minutes.

. Check 1st trip DTC.

Is 1st trip DTC detected?

YES >> Go to EC-215, "Diagnosis Procedure".
NO-1 >> With CONSULT-IIl: GO TO 3.
NO-2 >> Without CONSULT-III: GO TO 5.

3.PERFORM DTC CONFIRMATION PROCEDURE FOR MALFUNCTION B

NOTE:
For better results, perform “DTC WORK SUPPORT” at a temperature of 0 to 30°C (32 to 86°F).

NP

1. Turn ignition switch ON and select “DATA MONITOR” mode with CONSULT-III.
2. Start engine and warm it up to normal operating temperature.
3. Turn ignition switch OFF and wait at least 10 seconds.
4. Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
5. Let engine idle for 1 minute.
6. Make sure that “COOLAN TEMP/S” indication is more than 70°C (158°F).
If not, warm up engine and go to next step when “COOLAN TEMP/S” indication reaches 70°C (158°F).
7. Open engine hood.
8. Select “HO2S2 (B1) P1146” of “HO2S2” in “DTC WORK SUPPORT” mode with CONSULT-III.
9. Follow the instruction of CONSULT-III.

NOTE:
It will take at most 10 minutes until “COMPLETED?” is displayed.
10. Touch “SELF-DIAG RESULT".
Which is displayed on CONSULT-1II
OK >> INSPECTION END
NG >> Go to EC-215, "Diagnosis Procedure".
CAN NOT BE DIAGNOSED>>GO TO 4.

4.PERFORM DTC CONFIRMATION PROCEDURE FOR MALUNCTION B AGAIN

1. Turn ignition switch OFF and leave the vehicle in a cool place (soak the vehicle).
2. Perform DTC CONFIRMATION PROCEDURE again.

>> GO TO 3.
5.PERFORM COMPONENT FUNCTION CHECK FOR MALFUNCTION B

Perform component function check. Refer to EC-215, "Diagnosis Procedure".
NOTE:
Use component function check to check the overall function of the heated oxygen sensor 2 circuit. During this
check, a 1st trip DTC might not be confirmed.
Is the inspection result normal?
YES >>INSPECTION END
NO >> Go to EC-215, "Diagnosis Procedure".

Com ponent FunCtiOn CheCk INFOID:0000000004780127

1 .PERFORM COMPONENT FUNCTION CHECK-I
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Without CONSULTH-III

1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch OFF and wait at least 10 seconds.
3. Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
4. Letengine idle for 1 minute.
5. Check the voltage between ECM harness connector and ground & )
- - A A
under the following condition. E}] @i@ C_@_H
3
— PRSI
ECM [ o | &/ 3
Con- | Termi- | Ground Condition Voltage 50 0> 6
nector nal
50 Revving up to 4,000 The voltage should be
F11 | (HO2S2| Ground | rpm under no load at above 0.18 V at least once
signal) least 10 times during this procedure. LD O

Is the inspection result normal?

PBIB2996E

YES
NO

>> INSPECTION END
>>GO TO 2.

2.PERFORM COMPONENT FUNCTION CHECK-II

Check the voltage between ECM harness connector and ground
under the following condition.

ECM
Con- | Termi- | Ground Condition Voltage
nector nal
50 Keeping engine speed The voltage should be above
F11 | (HO2S2| Ground | ~cePingenginesp 0.18 V at least once during
. at idle for 10 minutes .
signal) this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 3.

3.PERFORM COMPONENT FUNCTION CHECK-III

AE @
[ ol ]

IR,

JMBIA21992Z

Check the voltage between ECM harness connector and ground
under the following condition.

ECM
Con- | Termi- | Ground Condition Voltage
nector nal
Coasting from 80 km/h
F11 (HCS)gSZ Ground | (39 MPH)in D position Zggv\;ogigsevs g?ll:elgs?ince
. (A/T), 4th gear position . -
signal) (MIT) during this procedure.

Is the inspection result normal?

YES
NO

>> INSPECTION END
>> Go to EC-215, "Diagnosis Procedure".
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Wiring Diagram INFOID:0000000004780713
EC-HO2S2-01

mm : DETECTABLE LINE FOR DTC
e : NON-DETECTABLE LINE FOR DTC

IGNITION SWITCH T
ON OR START
IPDM E/R
10 |ONVELLIGENT | REFER TO PG-POWER .
DISTRIBUTION
MODULE
ENGINE ROOM)
[ 2B
R
s
I—I_I
R
=l
HEATED OXYGEN
SENSOR 2
F13
(I K] :
0 G w
0 G w
[Eal =1 o]l EoM
GND-02 O2HRR O2SRR
,
REFER TO THE FOLLOWING.
5 5] - SUPER MULTIPLE
BR JUNCTION (SMJ)
55 ]
= N 7 N :
(BEBEGREE 33[a7]41]45]4s]s3]57]61]e5 [60] 73 [ 77 ]
1 || 2] 6 J1o]14]18]22]26 30 34]38]42]4650[54[58]62]66]70] 74 | 78 T
U s [roesfer]at 35[3943]47[51 |55 59]63[67|71| 75 | 79 ARNGD)
1 |{ L4l 8 [12]16]20[24]28]32] || GR 36l40]44f4s]se[scleolc4]esl72] 76 [80] )] BR H.S. : \4]3/ B
1\ )
1  — = I
L e e e e ——— Jd
BBWA2629E
Diagnosis Procedure

1.INSPECTION START

Confirm the detected malfunction (A or B). Refer to EC-212, "DTC Logic".
Which malfunction is detected?
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A >> GO TO 2.
B >> GO TO 9.

2 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection".

Is the inspection result normal?

YES >>GOTO 3.
NO >> Repair or replace ground connection.

3.CHECK HO2S2 CONNECTOR FOR WATER

1. Disconnect heated oxygen sensor 2 harness connector.
2. Check connectors for water.

Water should not exist.

Is the inspection result normal?
YES >>GOTOA4.
NO >> Repair or replace harness or connectors.

4.CHECK HO2S2 GROUND CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Check the continuity between HO2S2 harness connector and ECM harness connector.

HO2S2 ECM
Connector | Terminal | Connector | Terminal
F13 1 F11 59 Existed

Continuity

3. Also check harness for short to ground and short to power.
Is the inspection result normal?
YES >>GOTOS5.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

5.CHECK HO2S2 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check the continuity between HO2S2 harness connector and ECM harness connector.

HO2S2 ECM
Continuity
Connector | Terminal | Connector | Terminal
F13 4 F11 50 Existed
2. Check the continuity between HO2S2 harness connector and ground, or ECM harness connector and
ground.
HO2S2
Ground | Continuity
Connector | Terminal
F13 4 Ground | Not existed
ECM
Ground | Continuity
Connector | Terminal
F11 50 Ground | Not existed

3. Also check harness for short to power.
Is the inspection result normal?
YES >>GOTOG.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

6.CHECK HEATED OXYGEN SENSOR 2
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Refer to EC-218, "Component Inspection".
Is the inspection result normal?

YES >>GOTOS8.
NO >>GOTO7.

7.REPLACE HEATED OXYGEN SENSOR 2

Replace heated oxygen sensor 2.
CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard

surface such as a concrete floor; use a new one.

» Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner
[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial

service tool).

>> INSPECTION END
8.CHECK INTERMITTENT INCIDENT

Refer to EC-120, "Diagnosis Procedure".

>> INSPECTION END
9.CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection”.

Is the inspection result normal?
YES >>GOTO 10.
NO >> Repair or replace ground connection.

1 O.CLEAR THE MIXTURE RATIO SELF-LEARNING VALUE

1. Clear the mixture ratio self-learning value. Refer to EC-33, "MIXTURE RATIO SELF-LEARNING VALUE

CLEAR : Special Repair Requirement”.
2. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0172 detected? Is it difficult to start engine?

YES >> Perform trouble diagnosis for DTC P0172. Refer to EC-235, "DTC Logic".
NO >> GO TO 11.

11 .cHECK HO252 GROUND CIRCUIT FOR OPEN AND SHORT

Turn ignition switch OFF.

Disconnect heated oxygen sensor 2 harness connector.

Disconnect ECM harness connector.

Check the continuity between HO2S2 harness connector and ECM harness connector.

hON~

HO2S2 ECM

Continuity
Connector | Terminal | Connector | Terminal

F13 1 F11 59 Existed

5. Also check harness for short to ground and short to power.
Is the inspection result normal?
YES >>GOTO12.

NO >> Repair open circuit or short to ground or short to power in harness or connectors.

12 .CHECK HO252 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check the continuity between HO2S2 harness connector and ECM harness connector.
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HO2S2 ECM
Continuity
Connector | Terminal | Connector | Terminal
F13 4 F11 50 Existed

2. Check the continuity between HO2S2 harness connector or ECM harness connector and ground.

HO2S2
Ground | Continuity

Connector| Terminal

F13 4 Ground | Not existed

ECM
Ground | Continuity

Connector | Terminal
F11 50 Ground | Not existed

3. Also check harness for short to power.
Is the inspection result normal?

YES >>GOTO 13.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

13.CHECK HEATED OXYGEN SENSOR 2

Refer to EC-218. "Component Inspection".
Is the inspection result normal?

YES >>GOTO 15.
NO >> GO TO 14.

14 .REPLACE HEATED OXYGEN SENSOR 2

Replace heated oxygen sensor 2.

CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.

* Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner
[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial
service tool).

>> INSPECTION END
1 5.CHECK INTERMITTENT INCIDENT
Refer to EC-120. "Diagnosis Procedure".

>> INSPECTION END
Component Inspection INFOID:0000000004760129

1 .INSPECTION START

Do you have CONSULT-III?
Do you have CONSULT-III?
YES >>GOTO?2.
NO >> GO TO 3.

2.CHECK HEATED OXYGEN SENSOR 2

With CONSULT-III
Turn ignition switch ON and select “DATA MONITOR” mode with CONSULT-III.
Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.
Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.

el
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5. Let engine idle for 1 minute.

6. Select “FUEL INJECTION” in “ACTIVE TEST” mode, and select “HO2S2 (B1)” as the monitor item with
CONSULT-III.

7. Check “HO2S2 (B1)” at idle speed when adjusting “FUEL INJECTION” to + 25%.

V X (Reference data)
1.28 — EC

pmmmmmm—— .
! t } The voltage should be above

0.68V at least one time.

0.64
. The voltage should
\ be below 0.18V
------------------------------------- at least one time.
0.00

PBIB3458E

“HO2S2 (B1)” should be above 0.68 V at least once when the “FUEL INJECTION” is + 25%.
“HO2S2 (B1)” should be below 0.18 V at least once when the “FUEL INJECTION” is — 25%.

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 6.

3.CHECK HEATED OXYGEN SENSOR 2-|
Without CONSULT-III

1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch OFF and wait at least 10 seconds.
3. Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
4. Letengine idle for 1 minute.
5. Check the voltage between ECM harness connector and ground &
under the following condition. e@ 2 ] @:@ C_fé\_H
__ 234
ECM [ o | < A
Con- Termi- | Ground Condition Voltage 50 0* 6
nector nal
The voltage should be
50 Revving up to 4,000 35%9 ?H?: \/rslfdajt:”"e _n
F11 (HO2S2 | Ground | rpm under no load at 9 P ) @ O =
signal) least 10 times The voltage should be be- =
9 low 0.18 V at least once PBIB2996E
during this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 4.

4 .CHECK HEATED OXYGEN SENSOR 2-

Check the voltage between ECM harness connector and ground &
. . A n
under the following condition. e @@ c /((l)\\ 9y
ECM Il 9] |
Con- Termi- | Ground Condition Voltage 50
nector nal
The voltage should be
above 0.68 V atleast once l |
F11 (HCS)(Z)SZ Ground Keeping engine speed | during this procedure.
signal) at idle for 10 minutes The voltage should be be- ® O 1
9 low 0.18 V at least once T IMBIA21992Z
during this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >>GO TO 5.

Revision: October 2008 EC-219 2009 Versa




P0138 HO2S2
< COMPONENT DIAGNOSIS > [HR16DE]

5.CHECK HEATED OXYGEN SENSOR 2-ll|

Check the voltage between ECM harness connector and ground

under the following condition. E}] C-@-H

ECM I o] |
Con- Termi- | Ground Condition Voltage 50
nector nal
The voltage should be
Coasting from 80 km/h | above 0.68 V at least once
F11 (HggSZ Ground (50 MPH) in D position | during this procedure. _I_l
signal) (A/T), 4th gear position | The voltage should be be- @ & L
9 (M/IT) low 0.18 V at least once C_ JMBIA22002Z

during this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 6.

6.REPLACE HEATED OXYGEN SENSOR 2

Replace heated oxygen sensor 2.

CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.

* Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner
[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial
service tool).

>> INSPECTION END
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P0139 HO2S2
D eSC ri pti 0 n INFOID:0000000004780130

The heated oxygen sensor 2, after three way catalyst (manifold),
monitors the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the air fuel ratio (A/F) sensor 1
are shifted, the air-fuel ratio is controlled to stoichiometric, by the sig-
nal from the heated oxygen sensor 2.

This sensor is made of ceramic zirconia. The zirconia generates volt-
age from approximately 1 V in richer conditions to 0 V in leaner con-
ditions.

Under normal conditions the heated oxygen sensor 2 is not used for
engine control operation.

Heater pad

/—Holder

- NN 57 7777 I/ ke
B =\

Zirconia tube

SEF327R

D T C L Og i C INFOID:0000000004780131

DTC DETECTION LOGIC

The heated oxygen sensor 2 has a much longer switching time
between rich and lean than the air fuel ratio (A/F) sensor 1. The oxy-
gen storage capacity of the three way catalyst (manifold) causes the oK NG
longer switching time. To judge the malfunctions of heated oxygen
sensor 2, ECM monitors whether the switching response of the sen-
sor's voltage is faster than specified during the various driving condi-
tion such as fuel-cut.

1V

ov

SEF302U

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

* Harness or connectors
(The sensor circuit is open or shorted)
* Heated oxygen sensor 2
* Fuel pressure
* Fuel injector
* Intake air leaks

It takes more time for the sensor to respond
between rich and lean than the specified
time.

Heated oxygen sensor 2

P0139 -
circuit slow response

DTC CONFIRMATION PROCEDURE
1 .INSPECTION START
Do you have CONSULT-II1?

Do you have CONSULT-III?

YES >>GOTO2.
NO >>GO TO 5.

2 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

>> GO TO 3.
3.PERFORM DTC CONFIRMATION PROCEDURE
With CONSULT-III

1. Turn ignition switch ON and select “DATA MONITOR” mode with CONSULT-III.
2. Start engine and warm it up to normal operating temperature.
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Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
Let engine idle for 1 minute.

Open engine hood.

Select “HO2S2 (B1) P0139” of “HO2S2” in “DTC WORK SUPPORT” mode with CONSULT-III.

Follow the instruction of CONSULT-III.

NOTE:

It will take at most 10 minutes until “COMPLETED?” is displayed.

8. Touch “SELF-DIAG RESULT".

Which is displayed on CONSULT-III?

OK >> INSPECTION END
NG >> GO TO 4.
CAN NOT BE DIAGNOSED>>GO TO 4.

4.PERFORM THE RESULT OF DTC CONFIRMATION PROCEDURE

1. Turn ignition switch OFF and leave the vehicle in a cool place (soak the vehicle).
2. Perform DTC CONFIRMATION PROCEDURE again.

Nookw

>> GO TO 3.
5.PERFORM COMPONENT FUNCTION CHECK

Perform component function check. Refer to EC-222, "Component Function Check".
NOTE:
Use component function check to check the overall function of the heated oxygen sensor 2 circuit. During this
check, a 1st trip DTC might not be confirmed.
Is the inspection result normal?
YES >>INSPECTION END
NO >> Go to EC-224, "Diagnosis Procedure".

CO m po n e nt F U n Ction Ch eCk INFOID:0000000004780132

1 .PERFORM COMPONENT FUNCTION CHECK-I
Without CONSULTH-III

1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch OFF and wait at least 10 seconds.
3. Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
4. Letengine idle for 1 minute.
5. Check the voltage between ECM harness connector and ground & Py
under the following condition. Ej]@ 0] @%\ B\,
— 2.\“:'3"1,:‘
ECM [ o | < /F
Con- Ground Condition Voltage 50 0* D)
Terminal
nector
50 Revving up to 4,000 | The voltage should be above
F11 (HO2S2 | Ground | rpm under no load at | 0.30 V at least once during
signal) least 10 times this procedure. X'
Is the inspection result normal? J—

YES >>INSPECTION END
NO >> GO TO 2.

2.PERFORM COMPONENT FUNCTION CHECK-II
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Check the voltage between ECM harness connector and ground
under the following condition. e @@ C/(&\H

| ol |

ECM
Con- ] Ground Condition Voltage
nector Terminal
33 Keeping engine speed The voltage should be
F11 (HO2S2 | Ground eping engine sp above 0.30 V at least once
. at idle for 10 minutes . )
signal) during this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 3.

3.PERFORM COMPONENT FUNCTION CHECK-III

50

JMBIA2199ZZ

Check the voltage between ECM harness connector and ground
under the following condition.

A€ i@ A

| lof

50

ECM
Con- | Termi- | Ground Condition Voltage
nector nal
33 (Cé%a'\slltgg)firzrg ig;?éz The voltage should be
F11 (I-!OZSZ Ground (AIT), 4th gear position abqve 0.1.30 V at least once
signal) (MIT) during this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >> Go to EC-224, "Diagnosis Procedure".
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Wiring Diagram INFOID:0000000004780714
EC-HO2S2-01

mmm : DETECTABLE LINE FOR DTC
mmm : NON-DETECTABLE LINE FOR DTC

IGNITION SWITCH
ON OR START

10a | SNTELLIGENT | REFER TO PG-POWER .

DISTRIBUTION
MODULE

ENGINE ROOM)
1L32) Eas
R
s
I—I_I
R
=1
HEATED OXYGEN
SENSOR 2
F13

o) G w
=]l =1 [E3 om
GND-02 O2HRR O2SRR
(GO}

REFER TO THE FOLLOWING.

- SUPER MULTIPLE
JUNCTION (SMJ)

[}

' :

[}

| 1| 5 |9 ]13[17]21[25]29 33]37[41]45]49]53]57]61]65[69] 73 | 77 1

1|12 6 J1oft4]18]22]26]30 34[38]42]46[50]54]58[62[66]70] 74 [ 78 55 K

| X A £ 5 ) ) 3539 [43]47[51]55[59] 636771 75 | 79 HANNGD)

1| La L8 [12]16]20[24]28]32] || GR 36]40{44] 48]52[56]60] 64]68]72] 76 | 80 Y H-S. : \4[3/ B

[} / \ ~

1 | — | L _:

Lo o o o o o o e — — — — — —————————————————————————————

BBWA2629E

Diagnosis Procedure

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection”.

Is the inspection result normal?
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YES >>GOTO2.
NO >> Repair or replace ground connection.

2.CLEAR THE MIXTURE RATIO SELF-LEARNING VALUE
1. Clear the mixture ratio self-learning value. Refer to EC-33, "MIXTURE RATIO SELF-LEARNING VALUE

CLEAR : Special Repair Requirement".
2. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0171 or P0172 detected? Is it difficult to start engine?
YES >> Perform trouble diagnosis for DTC P0171 or P0172. Refer to EC-229, "DTC Logic" or EC-235,

"DTC Logic".
NO >> GO TO 3.

3.CHECK HO2S2 GROUND CIRCUIT FOR OPEN AND SHORT

Turn ignition switch OFF.

Disconnect heated oxygen sensor 2 harness connector.

Disconnect ECM harness connector.

Check the continuity between HO2S2 harness connector and ECM harness connector.

PON~

HO2S2 ECM

Continuity
Connector | Terminal | Connector | Terminal

F13 1 F11 59 Existed

5. Also check harness for short to ground and short to power.
Is the inspection result normal?
YES >>GOTOA4.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

4 .CHECK HO2S2 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check the continuity between HO2S2 harness connector and ECM harness connector.

HO2S2 ECM
Continuity
Connector | Terminal | Connector | Terminal
F13 4 F11 50 Existed
2. Check the continuity between HO2S2 harness connector and ground, or ECM harness connector and
ground.
HO2S2
Ground | Continuity
Connector | Terminal
F13 4 Ground | Not existed
ECM
Ground | Continuity
Connector | Terminal
F11 50 Ground | Not existed

3. Also check harness for short to power.
Is the inspection result normal?
YES >>GOTOS5.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

5.CHECK HEATED OXYGEN SENSOR 2

Refer to EC-226. "Component Inspection".
Is the inspection result normal?

YES >>GOTO7.
NO >> GO TO 6.
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6.REPLACE HEATED OXYGEN SENSOR 2

Replace heated oxygen sensor 2.

CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.

* Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner
[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial
service tool).

>> INSPECTION END
7.CHECK INTERMITTENT INCIDENT

Refer to EC-120, "Diagnosis Procedure".

>> INSPECTION END
Component Inspection INFOID:0000000004750134

1.INSPECTION START

Do you have CONSULT-1II?
Do you have CONSULT-I?

YES >>GOTO 2.
NO >> GO TO 3.

2 .CHECK HEATED OXYGEN SENSOR 2

With CONSULT-III
Turn ignition switch ON and select “DATA MONITOR” mode with CONSULT-III.
Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.
Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
Let engine idle for 1 minute.
Select “FUEL INJECTION” in “ACTIVE TEST” mode, and select “HO2S2 (B1)” as the monitor item with
CONSULT-II.
Check “HO2S2 (B1)” at idle speed when adjusting “FUEL INJECTION” to £+ 25%.
V 3=

1.28

QRN =

N

(Reference data)

jpmmmm—————— .
! ‘[ The voltage should be above
0.68V at least one time.

0.64

be below 0.18V
at least one time.

N }The voltage should

0.00

PBIB3458E

“HO2S2 (B1)” should be above 0.68 V at least once when the “FUEL INJECTION” is + 25%.
“HO2S2 (B1)” should be below 0.18 V at least once when the “FUEL INJECTION” is — 25%.

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 6.

3.CHECK HEATED OXYGEN SENSOR 2-I

Without CONSULT-III
Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.
Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
Let engine idle for 1 minute.

pwON=
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5. Check the voltage between ECM harness connector and ground
under the following condition. . E}] i . C_f&\_

2]

R

o4

i/z

50

I

PBIB2996E

ECM
Con- Termi- | Ground Condition Voltage
nector nal
The voltage should be
9
F11 (HO2S2 | Ground | rpm under no load at 9 P )
signal) least 10 times The voltage should be be-
low 0.18 V at least once
during this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 4.

4.CHECK HEATED OXYGEN SENSOR 2-I|

Check the voltage between ECM harness connector and ground
under the following condition.

4 € I @) A

lof

ECM
Con- Termi- | Ground Condition Voltage
nector nal
The voltage should be
50 above 0.68 V atleast once
11 (H02S2 | Ground Keeping engine speed | during this procedure.
signal) at idle for 10 minutes The voltage should be be-
9 low 0.18 V at least once
during this procedure.

50

J]

JMBIA21992Z

Is the inspection result normal?

YES >>INSPECTION END
NO >>GO TO 5.

5 .CHECK HEATED OXYGEN SENSOR 2-1ll

Check the voltage between ECM harness connector and ground
under the following condition. . e i “ ((S\
ECM ol
Con- Termi- | Ground Condition Voltage 50
nector nal
The voltage should be
Coasting from 80 km/h | above 0.68 V atleast once
F11 (HggSZ Ground (50 MPH) in D position | during this procedure. ﬂ
signal) (A/T), 4th gear position | The voltage should be be- @ S 1
9 (M/T) low 0.18 V at least once T IMBIA22002Z
during this procedure.

Is the inspection result normal?

YES >>INSPECTION END
NO >> GO TO 6.

6.REPLACE HEATED OXYGEN SENSOR 2

Replace heated oxygen sensor 2.

CAUTION:

* Discard any sensor which has been dropped from a height of more than 0.5 m (19.7 in) onto a hard
surface such as a concrete floor; use a new one.

EC-227
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» Before installing new sensor, clean exhaust system threads using Oxygen Sensor Thread Cleaner
[commercial service tool (J-43897-18 or J43897-12)] and approved Anti-seize Lubricant (commercial
service tool).

>> INSPECTION END
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P0171 FUEL INJECTION SYSTEM FUNCTION
DTC LOgiC INFOID:0000000004780135

DTC DETECTION LOGIC
With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the

theoretical mixture ratio based on the mixture ratio feedback signal from the A/F sensors 1. The ECM calcu-
lates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.), the
ECM judges the condition as the fuel injection system malfunction and lights up the MIL (2 trip detection logic).

Sensor Input signal to ECM ECM function Actuator

Density of oxygen in exhaust gas

A/F sensor 1 (Mixture ratio feedback signal) Fuel injection control Fuel injector
DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
+ Intake air leaks
» AJF sensor 1
» Fuel injection system does not operate properly * Fuelinjector
P0O171 Fuelinjection system too |, The amount of mixture ratio compensation is too * Exhaust gas leaks

lean * Incorrect fuel pressure
 Lack of fuel
* Mass air flow sensor

* Incorrect PCV hose connection

large. (The mixture ratio is too lean.)

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

>> GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE-I

1. Clear the mixture ratio self-learning value. Refer to EC-33, "MIXTURE RATIO SELF-LEARNING VALUE
CLEAR : Special Repair Requirement”.
2. Start engine.
Is it difficult to start engine?
YES >>GOTO 3.
NO >> GO TO 4.

3.RESTART ENGINE

If it is difficult to start engine, the fuel injection system has a malfunction, too.
Crank engine while depressing accelerator pedal.
NOTE:
When depressing accelerator pedal three-fourths (3/4) or more, the control system does not start the
engine. Do not depress accelerator pedal too much.
Does engine start?
YES >> Goto EC-231, "Diagnosis Procedure".
NO >> Check exhaust and intake air leak visually.
4.PERFORM DTC CONFIRMATION PROCEDURE-II

1. Start engine and let it idle for at least 5 minutes.
2. Check 1st trip DTC.
Is 1st trip DTC detected?

YES >> Go to EC-231. "Diagnosis Procedure".
NO >> GO TO 5.
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5.PERFORM DTC CONFIRMATION PROCEDURE-III

1. Turn ignition switch OFF and wait at least 10 seconds.

2. Start engine.

3. Maintain the following conditions for at least 10 consecutive minutes.
Hold the accelerator pedal as steady as possible.

VHCL SPEED SE 50 - 120 km/h (31 - 75 MPH)

CAUTION:

Always drive vehicle at a safe speed.
4. Check 1st trip DTC.
Is 1st trip DTC detected?

YES >> Goto EC-231, "Diagnosis Procedure".
NO >> INSPECTION END
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Wiring Diagram

IGNITION SWITCH
ON OR START

IPDM E/R
(INTELLIGENT
POWER

10A 10A [ biSTRIBUTION

MODULE
ENGINE ROOM)

E45

REFER TO “PG-POWER".

INFOID:0000000004780683

EC-FUEL-01

- DETECTABLE LINE FOR DTC
e : NON-DETECTABLE LINE FOR DTC

> ——

SB SB
Eml I
FUEL FUEL AIR FUEL
INJECTOR INJECTOR INJECTOR INJECTOR RATIO (A/F)
NO. 1 NO. 2 NO. 3 NO. 4 SENSOR 1
F17 F18 F19 F20 F12
2 2 2 2
L o Y v
G B w
[ Y
1 == 1
1 1
I’ ———— 1
t\ ———— .
L o) Y v G B w
Il [Emll 9]l Ir25]1 =] IEEl @ || com 1
INJ #1 INJ #2 INJ #3 INJ #4 AFH GND-AFS AFS B
I_l_l
GE
B B B
l J_
-+ -+
E15 GD)
REFER TO THE FOLLOWING.
- SUPER MULTIPLE
JUNCTION (SMJ)
e oo m e
1 1L 7l
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v (T 5 TeTis[t7]21]25]29 33[37]a1]45]40]53]57]61]65]69] 73 [ 77
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Diagnosis Procedure

1 .CHECK EXHAUST GAS LEAK

AABWAO0309GE

INFOID:0000000004780136

1. Start engine and run it at idle.
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2. Listen for an exhaust gas leak before three way catalyst (manifold).

Three way catalyst Three way catalyst

| (Manifold) (Under floor) Muffler
A/F sensor 1 “ / HO2S2 / /
To exhaust manifold ~ mp »

mp : Exhaust gas

PBIB1216E

Is exhaust gas leak detected?

YES >> Repair or replace.
NO >> GO TO 2.

2.CHECK FOR INTAKE AIR LEAK

1. Listen for an intake air leak after the mass air flow sensor.
2. Check PCV hose connection.
Intake air leak detected?

YES >> Repair or replace.

NO >> GO TO 3.

3.CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT

1. Turn ignition switch OFF.
2. Disconnect corresponding A/F sensor 1 harness connector.
3. Disconnect ECM harness connector.
4. Check the continuity between A/F sensor 1 harness connector and ECM harness connector.
A/F sensor 1 ECM
Continuity
Connector | Terminal | Connector| Terminal
1 49
F12 F11 Existed
2 53
5. Check the continuity between A/F sensor 1 harness connector and ground, or ECM harness connector
and ground.
A/F sensor 1

Ground | Continuity

Connector | Terminal

1

F12 ) Ground | Not existed
ECM
Ground | Continuity
Connector | Terminal
49
F11 5 Ground | Not existed

6. Also check harness for short to power.
Is the inspection result normal?
YES >>GOTOA4.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

4.CHECK FUEL PRESSURE
1. Check fuel pressure. Refer to EC-498, "Inspection”.

Is the inspection result normal?
YES >>GOTOG®6.
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NO >>GO TO 5.
5. DETECT MALFUNCTIONING PART

Check fuel hoses and fuel tubes for clogging.
Is the inspection result normal?

YES >> Replace “fuel filter and fuel pump assembly”.
NO >> Repair or replace

6.CHECK MASS AIR FLOW SENSOR

With CONSULT-lII
1. Install all removed parts.
2. Check “MASS AIR FLOW” in “DATA MONITOR” mode with CONSULT-III.
3. For specification, refer to EC-504, "Mass Air Flow Sensor".
With GST
1. Install all removed parts.
2. Check mass air flow sensor signal in Service $01 with GST.
3. For specification, refer to EC-504, "Mass Air Flow Sensor".
Is the measurement value within the specification?

YES >>GOTO7.
NO >> Check connectors for rusted terminals or loose connections in the mass air flow sensor circuit or
grounds. Refer to EC-148, "DTC Logic".

7.CHECK FUNCTION OF FUEL INJECTOR

With CONSULT-lII
1. Start engine.
2. Perform “POWER BALANCE” in “ACTIVE TEST” mode with CONSULT-III.
3. Make sure that each circuit produces a momentary engine speed drop.

Without CONSULTHII
1. Letengine idle.
2. Listen to each fuel injector operating sound.

Clicking noise should be heard.

Is the inspection result normal? @ Suitable
tool

YES >>GOTOS8.
NO >> Perform trouble diagnosis for FUEL INJECTOR, refer to
EC-430, "Component Function Check".

PBIB3332E

8.CHECK FUEL INJECTOR

Turn ignition switch OFF.

Confirm that the engine is cooled down and there are no fire hazards near the vehicle.
Disconnect all fuel injector harness connectors.

Remove fuel tube assembly. Refer to EM-34, "Removal and Installation".

Keep fuel hose and all fuel injectors connected to fuel tube.

Disconnect all ignition coil harness connectors.

Prepare pans or saucers under each fuel injector.

hON~

oo
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7. Crank engine for about 3 seconds.

Fuel should be sprayed evenly for each fuel injector.

Is the inspection result normal?

YES >>GOTO9.
NO >> Replace fuel injectors from which fuel does not spray
out. Always replace O-ring with new ones.

PBIA9666J

9.CHECK INTERMITTENT INCIDENT

Refer to EC-120. "Diagnosis Procedure".

>> INSPECTION END
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P0172 FUEL INJECTION SYSTEM FUNCTION
DTC LOgiC INFOID:0000000004780137

DTC DETECTION LOGIC
With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the

theoretical mixture ratio based on the mixture ratio feedback signal from the A/F sensors 1. The ECM calcu-
lates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.), the
ECM judges the condition as the fuel injection system malfunction and lights up the MIL (2 trip detection logic).

Sensor Input signal to ECM ECM function Actuator

Density of oxygen in exhaust gas

AJF sensor 1 (Mixture ratio feedback signal)

Fuel injection control Fuel injector

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

+ AJF sensor 1

» Fuel injection system does not operate properly. | * Fuel injector

» The amount of mixture ratio compensation is too | *+ Exhaust gas leaks
large. (The mixture ratio is too rich.) * Incorrect fuel pressure

+ Mass air flow sensor

Fuel injection system too

P0172 rich

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

>> GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE-I

1. Clear the mixture ratio self-learning value. Refer to EC-33, "MIXTURE RATIO SELF-LEARNING VALUE
CLEAR : Special Repair Requirement”.
2. Start engine.

Is it difficult to start engine?
YES >>GOTO 3.
NO >> GO TO 4.

3.RESTART ENGINE

If it is difficult to start engine, the fuel injection system has a malfunction, too.

Crank engine while depressing accelerator pedal.

NOTE:

When depressing accelerator pedal three-fourths (3/4) or more, the control system does not start the
engine. Do not depress accelerator pedal too much.

Does engine start?

YES >> Go to EC-237. "Diagnosis Procedure".

NO >> Check exhaust and intake air leak visually.
4.PERFORM DTC CONFIRMATION PROCEDURE-II
1. Start engine and let it idle for at least 5 minutes.

2. Check 1st trip DTC.
Is 1st trip DTC detected?

YES >> Go to EC-237. "Diagnosis Procedure".

NO >> GO TO 5.
5.PERFORM DTC CONFIRMATION PROCEDURE-III

1. Turn ignition switch OFF and wait at least 10 seconds.
2. Start engine.
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3. Maintain the following conditions for at least 10 consecutive minutes.
Hold the accelerator pedal as steady as possible.

[HR16DE]

VHCL SPEED SE 50 - 120 km/h (31 - 75 MPH)

CAUTION:
Always drive vehicle at a safe speed.
4. Check 1st trip DTC.
Is 1st trip DTC detected?
YES >> Go to EC-237. "Diagnosis Procedure".
NO >> INSPECTION END
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P0172 FUEL INJECTION SYSTEM FUNCTION

< COMPONENT DIAGNOSIS >

[HR16DE]

Wiring Diagram

IGNITION SWITCH
ON OR START

IPDM E/R
(INTELLIGENT
POWER

10A 10A [ biSTRIBUTION

MODULE
ENGINE ROOM)

E45

REFER TO “PG-POWER".

INFOID:0000000004780715

EC-FUEL-01

- DETECTABLE LINE FOR DTC
e : NON-DETECTABLE LINE FOR DTC

> ——

SB SB
Eml I
FUEL FUEL AIR FUEL
INJECTOR INJECTOR INJECTOR INJECTOR RATIO (A/F)
NO. 1 NO. 2 NO. 3 NO. 4 SENSOR 1
F17 F18 F19 F20 F12
2 2 2 2
L o Y v
G B w
[ Y
1 == 1
1 1
I’ ———— 1
t\ ———— .
L o) Y v G B w
Il [Emll 9]l Ir25]1 =] IEEl @ || com 1
INJ #1 INJ #2 INJ #3 INJ #4 AFH GND-AFS AFS B
I_l_l
GE
B B B
l J_
-+ -+
E15 GD)
REFER TO THE FOLLOWING.
- SUPER MULTIPLE
JUNCTION (SMJ)
e oo m e
1 1L 7l
1 N\ ( N
v (T 5 TeTis[t7]21]25]29 33[37]a1]45]40]53]57]61]65]69] 73 [ 77
Ul e trofaiefzfas 30 34|38]42]46[50]54] 58] 62]66 ]70] 74 | 78 —
r | N N2 K3 RS 1 A X 35]39]43] 4751|5559 63]67[71] 75 [ 79 210
1 |\ Lol laliefoofa¢oslea] f) or- | [36le0la4]4s]52s6]sol4 o8 72 76 [ o0 43/ GR
1 /,
1 | — LI
b o o o o o o -
ED.E® ED. @
‘ GR GR

Diagnosis Procedure

1 .CHECK EXHAUST GAS LEAK

AABWAO0309GE

INFOID:0000000004780138

1. Start engine and run it at idle.
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P0172 FUEL INJECTION SYSTEM FUNCTION
< COMPONENT DIAGNOSIS > [HR16DE]
2. Listen for an exhaust gas leak before three way catalyst (manifold).

Three way catalyst Three way catalyst

| (Manifold) (Under floor) Muffler
A/F sensor 1 “ / HO2S2 / /
To exhaust manifold ~ mp »

mp : Exhaust gas

PBIB1216E

Is exhaust gas leak detected?
YES >> Repair or replace.
NO >> GO TO 2.

2.CHECK FOR INTAKE AIR LEAK
Listen for an intake air leak after the mass air flow sensor.

Is intake air leak detected?

YES >> Repair or replace.
NO >> GO TO 3.

3.CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT

1. Turn ignition switch OFF.
2. Disconnect corresponding A/F sensor 1 harness connector.
3. Disconnect ECM harness connector.
4. Check the continuity between A/F sensor 1 harness connector and ECM harness connector.
A/F sensor 1 ECM
Continuity
Connector | Terminal | Connector | Terminal
1 49
F12 F11 Existed
2 53
5. Check the continuity between A/F sensor 1 harness connector and ground, or ECM harness connector
and ground.
A/F sensor 1

Ground | Continuity
Connector | Terminal

1

F12 5 Ground | Not existed
ECM
Ground | Continuity
Connector | Terminal
49
F11 = Ground | Not existed

6. Also check harness for short to power.
Is the inspection result normal?
YES >>GOTOA4.
NO >> Repair open circuit or short to ground or short to power in harness or connectors.

4 .CHECK FUEL PRESSURE

1. Check fuel pressure. Refer to EC-498, "Inspection”.
Is the inspection result normal?

YES >>GOTOG.
NO >>GO TO 5.
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P0172 FUEL INJECTION SYSTEM FUNCTION
< COMPONENT DIAGNOSIS > [HR16DE]

5. DETECT MALFUNCTIONING PART

Check fuel hoses and fuel tubes for clogging.

Is the inspection result normal?

YES >> Replace “fuel filter and fuel pump assembly”.
NO >> Repair or replace

6.CHECK MASS AIR FLOW SENSOR

With CONSULT-III
1. Install all removed parts.
2. Check “MASS AIR FLOW” in “DATA MONITOR” mode with CONSULT-III.
3. For specification, refer to EC-504, "Mass Air Flow Sensor".
With GST
1. Install all removed parts.
2. Check mass air flow sensor signal in “Service $01” with GST.
3. For specification, refer to EC-504, "Mass Air Flow Sensor".
Is the measurement value within the specification?

YES >>GOTO7.
NO >> Check connectors for rusted terminals or loose connections in the mass air flow sensor circuit or
grounds. Refer to EC-148, "DTC Logic".

7.CHECK FUNCTION OF FUEL INJECTOR

With CONSULT-lII
1. Start engine.
2. Perform “POWER BALANCE” in “ACTIVE TEST” mode with CONSULT-III.
3. Make sure that each circuit produces a momentary engine speed drop.

Without CONSULTHII
1. Letengine idle.
2. Listen to each fuel injector operating sound.

Clicking noise should be heard. '% ”

At idle
Is the inspection result normal? /@\ Suiltable
YES >>GOTOS. < o
NO >> Perform trouble diagnosis for FUEL INJECTOR, refer to cuek
EC-430, "Component Function Check". &

PBIB3332E

8.CHECK FUEL INJECTOR

1. Remove fuel injector assembly. Refer to EM-34, "Removal and Installation".

Keep fuel hose and all fuel injectors connected to fuel tube.

Confirm that the engine is cooled down and there are no fire hazards near the vehicle.
Disconnect all fuel injector harness connectors.

Disconnect all ignition coil harness connectors.

Prepare pans or saucers under each fuel injectors.

Crank engine for about 3 seconds.

Make sure fuel does not drip from fuel injector.

Is the inspection result normal?
YES >>GOTOO9.
NO >> Replace the fuel injectors from which fuel is dripping. Always replace O-ring with new one.

9.CHECK INTERMITTENT INCIDENT
Refer to EC-120. "Diagnosis Procedure".

IS

>> INSPECTION END
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P0181 FTT SENSOR

< COMPONENT DIAGNOSIS > [HR16DE]
P0181 FTT SENSOR
D eSC ri pt i O n INFOID:0000000004780139
The fuel tank temperature sensor is used to detect the fuel tempera- 20t
ture inside the fuel tank. The sensor modifies a voltage signal from 19k
the ECM. The modified signal returns to the ECM as the fuel temper- &r
ature input. The sensor uses a thermistor which is sensitive to the g 4 Acceptable
change in temperature. The electrical resistance of the thermistor g 2r
decreases as temperature increases. § )=
<Reference data> B
2 04}
0.2
Fluid temperature Voltage* Resistance 0.1 3335 65 89 750
[°C (°F)] \! k] (-4) (32) (68) (104)(140)(176) (212)
Temperature °C (°F)
20 (68) 35 23-27 SEFO12P
50 (122) 2.2 0.79 - 0.90

*: These data are reference values and are measured between ECM terminal 43 (Fuel tank temperature sensor) and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in damage to the ECM's transis-
tor. Use a ground other than ECM terminals, such as the ground.

DTC Log i C INFOID:0000000004780140

DTC DETECTION LOGIC

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

Rationally incorrect voltage from the sensor is
sent to ECM, compared with the voltage signals
from engine coolant temperature sensor and in-
take air temperature sensor.

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

Fuel tank temperature
P0181 sensor circuit range/per-
formance

» Harness or connectors
(The sensor circuit is open or shorted)
» Fuel tank temperature sensor

>> GO TO 2.
2.PERFORM DTC CONFIRMATION PROCEDURE-I
1. Turn ignition switch and wait at least 10 seconds.
2. Check 1st trip DTC.
Is 1st trip DTC detected?
YES >> Goto EC-242, "Diagnosis Procedure".
NO >> GO TO 3.

3.CHECK ENGINE COOLANT TEMPERATURE

With CONSULT-III
1. Select “COOLAN TEMP/S” in “DATA MONITOR” mode with CONSULT-III.
2. Check “COOLAN TEMP/S” indication.

With GST
Follow the procedure “With CONSULT-III” above.

Is “COOLAN TEMP/S” indication less than 60°C (140°F)?
YES >>INSPECTION END
NO >> GO TO 4.

4.PERFORM DTC CONFIRMATION PROCEDURE-II
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P0181 FTT SENSOR
< COMPONENT DIAGNOSIS > [HR16DE]

With CONSULT-III

1. Cool engine down until “COOLAN TEMP/S” indication is less than 60°C (140°F).
2. Wait at least 10 seconds.

3. Check 1st trip DTC.

With GST EC
Follow the procedure “With CONSULT-III” above.

Is 1st trip DTC detected?

YES >> Go to EC-242. "Diagnosis Procedure".
NO >> INSPECTION END
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P0181 FTT SENSOR

< COMPONENT DIAGNOSIS > [HR16DE]
Wiring Diag ram INFOID:0000000004780684
EC-FTTS-01

Emm : DETECTABLE LINE FOR DTC
mmm : NON-DETECTABLE LINE FOR DTC

FUEL LEVEL

SENSOR UNIT
AND FUEL PUMP
(FUEL TANK
TEMPERATURE

Iml SENSOR)

@

------------
M13
Vv

81y

At

aa
(e

v
Tz4]l
TF |ESM FL COMBINATION
EOEL |vETER

GND M24

REFER TO THE FOLLOWING.

@69, (Fa) - supeR
[1]2]s]4]s]e]7]8]o]io]t1]r2] [1T2]sT4]sTe 7 e]o o]t ifta 1415 167 181 20] (u24) MULTIPLE JUNCTION (SMJ)
|13[14]15]16]17] 18] 19]20]21[22]2324] W |21]22]23[24]|25]26|27] 28] 29] 30[31] 32| 33[34] 35[36] 37| 38[ 39] 40] W

=1

33]37]41]45(49|53]57]61]65]69] 73 [ 77

34]38[42]46]s054[58[62[66 |70 74 | 78 (575)
3539[43]47[51]5559]63]67] 71 75 | 79 2
3640]44] 48]52]56]60] 64 [68]72] 76 [ 80 Y H.S. GR

Lo

BBWA2636E

Diagnosis Procedure

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection”.

Is the inspection result normal?
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P0181 FTT SENSOR
< COMPONENT DIAGNOSIS >

[HR16DE]

YES >>GOTO2.
NO >> Repair or replace ground connection.

2.CHECK FUEL TANK TEMPERATURE SENSOR POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.

2. Disconnect “fuel level sensor unit and fuel pump” harness connector.

3. Turn ignition switch ON.

4. Check the voltage between “fuel level sensor unit and fuel

pump” harness connector and ground. = uey A
4 & &)
Fuel level sensor unit and fuel pump X
Ground Voltage Gl 4b
Connector Terminal
B100 4 Ground | Approx. 5V

Is the inspection result normal?

YES >>GOTOA4. | .
NO >> GO TO 3.

PBIB0932E

3.DETECT MALFUNCTIONING PART

Check the following.

* Harness connectors B102, M13

» Harness connectors M69, E7

* Harness connectors E8, F8

» Harness for open or short between ECM and “fuel level sensor unit and fuel pump”

>> Repair open circuit or short to ground or short to power in harness or connector.
4.CHECK FUEL TANK TEMPERATURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect combination meter harness connector.

3. Check the continuity between “fuel level sensor unit and fuel pump” harness connector and combination

meter harness connector.

Fuel level sensor unit and fuel pump Combination meter
Continuity
Connector Terminal Connector | Terminal
B100 5 M24 24 Existed

4. Also check harness for short to ground and short to power.
Is the inspection result normal?

YES >>GOTOG6.

NO >> GO TO 5.

5 .DETECT MALFUNCTIONING PART

Check the following.
» Harness connectors B102, M13
» Harness for open or short between “fuel level sensor unit and fuel pump” and combination meter

>> Repair open circuit or short to ground or short to power in harness or connector.
6.CHECK FUEL TANK TEMPERATURE SENSOR

Refer to EC-244, "Component Inspection”.
Is the inspection result normal?
YES >>GOTO7.
NO >> Replace “fuel level sensor unit and fuel pump”.

7.CHECK INTERMITTENT INCIDENT

Refer to EC-120. "Diagnosis Procedure".
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P0181 FTT SENSOR
< COMPONENT DIAGNOSIS > [HR16DE]

>> INSPECTION END
Component Inspection INFOID:0000000004780142

1 .CHECK FUEL TANK TEMPERATURE SENSOR

Turn ignition switch OFF.
Disconnect “fuel level sensor unit and fuel pump” harness connector.
Remove fuel level sensor unit.

Check resistance between “fuel level sensor unit and fuel pump”
terminals by heating with hot water as shown in the figure.

PwON =

DISCONNECT

v
o
(1]2]3]4]5

L

[Q]

Hot water

Terminals Condition Resistance
20 (68) 2.3-2.7 kQ
50 (122) 0.79-0.90 kQ

4 and 5 | Temperature [°C (°F)]

Is the inspection result normal?

YES >>INSPECTION END
NO >> Replace “fuel level sensor unit and fuel pump”.

PBIB0931E
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P0182, P0183 FTT SENSOR

< COMPONENT DIAGNOSIS >

[HR16DE]

P0182, PO183 FTT SENSOR

Description

INFOID:0000000004780143

The fuel tank temperature sensor is used to detect the fuel tempera-
ture inside the fuel tank. The sensor modifies a voltage signal from
the ECM. The modified signal returns to the ECM as the fuel temper-
ature input. The sensor uses a thermistor which is sensitive to the
change in temperature. The electrical resistance of the thermistor
decreases as temperature increases.

<Reference data>

Resistance kQ

© o o o

- N
o
T

T T

Acceptable

TT

- N A 0O N HAPOOO
T T

20 020 40 60 80 100
(-4) (32) (68)(104)(140)(176)(212)
Temperature °C (°F)

SEF012P

Fluid temperature Voltage* Resistance
[°C (°F)] V] [kQ]
20 (68) 3.5 23-27
50 (122) 22 0.79-0.90

*: These data are reference values and are measured between ECM terminal 43 (Fuel tank temperature sensor) and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in damage to the ECM's transis-

tor. Use a ground other than ECM terminals, such as the ground.

DTC Logic

DTC DETECTION LOGIC

INFOID:0000000004780144

DTC No. | Trouble diagnosis name DTC detecting condition

Possible cause

Fuel tank temperature An excessively low voltage from the sensor is
P0182 o .
sensor circuit low input | sent to ECM.

Fuel tank temperature An excessively high voltage from the sensor is
P0183 NI
sensor circuit high input | sent to ECM.

Harness or connectors

(The sensor circuit is open or shorted.)
* Fuel tank temperature sensor

DTC CONFIRMATION PROCEDURE
1 .PRECONDITIONING

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.

>>GO TO 2.
2 .PERFORM DTC CONFIRMATION PROCEDURE

1. Turn ignition switch ON and wait at least 5 seconds.
2. Check 1st trip DTC.

Is 1st trip DTC detected?

YES >> Go to EC-246. "Diagnosis Procedure".
NO >> |INSPECTION END
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P0182, P0183 FTT SENSOR

< COMPONENT DIAGNOSIS > [HR16DE]
Wiring Diagram INFOID:0000000004780716
EC-FTTS-01

Emm : DETECTABLE LINE FOR DTC
mmm : NON-DETECTABLE LINE FOR DTC

FUEL LEVEL

SENSOR UNIT
AND FUEL PUMP
(FUEL TANK
TEMPERATURE

Iml SENSOR)

@

------------
M13
Vv

81y

At

aa
(e

v
Tz4]l
TF |ESM FL COMBINATION
EOEL |vETER

GND M24

REFER TO THE FOLLOWING.

@69, (Fa) - supeR
[1]2]s]4]s]e]7]8]o]io]t1]r2] [1T2]sT4]sTe 7 e]o o]t ifta 1415 167 181 20] (u24) MULTIPLE JUNCTION (SMJ)
|13[14]15]16]17] 18] 19]20]21[22]2324] W |21]22]23[24]|25]26|27] 28] 29] 30[31] 32| 33[34] 35[36] 37| 38[ 39] 40] W

=1

33]37]41]45(49|53]57]61]65]69] 73 [ 77

34]38[42]46]s054[58[62[66 |70 74 | 78 (575)
3539[43]47[51]5559]63]67] 71 75 | 79 2
3640]44] 48]52]56]60] 64 [68]72] 76 [ 80 Y H.S. GR

Lo

BBWA2636E

Diagnosis Procedure

1 .CHECK GROUND CONNECTION

1. Turn ignition switch OFF.
2. Check ground connections E15, E24. Refer to EC-125, "Ground Inspection”.

Is the inspection result normal?
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P0182, P0183 FTT SENSOR
< COMPONENT DIAGNOSIS >

[HR16DE]

YES >>GOTO2.
NO >> Repair or replace ground connection.

2.CHECK FUEL TANK TEMPERATURE SENSOR POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.

2. Disconnect “fuel level sensor unit and fuel pump” harness connector.

3. Turn ignition switch ON.

4. Check the voltage between “fuel level sensor unit and fuel

pump” harness connector and ground. = uey A
4 & &)
Fuel level sensor unit and fuel pump X
Ground Voltage Gl 4b
Connector Terminal
B100 4 Ground | Approx. 5V

Is the inspection result normal?

YES >>GOTOA4. | .
NO >> GO TO 3.

PBIB0932E

3.DETECT MALFUNCTIONING PART

Check the following.

* Harness connectors B102, M13

» Harness connectors M69, E7

* Harness connectors E8, F8

» Harness for open or short between ECM and “fuel level sensor unit and fuel pump”

>> Repair open circuit or short to ground or short to power in harness or connector.
4.CHECK FUEL TANK TEMPERATURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect combination meter harness connector.

3. Check the continuity between “fuel level sensor unit and fuel pump” harness connector and combination

meter harness connector.

Fuel level sensor unit and fuel pump Combination meter
Continuity
Connector Terminal Connector | Terminal
B100 5 M24 24 Existed

4. Also check harness for short to ground and short to power.
Is the inspection result normal?

YES >>GOTOG6.

NO >> GO TO 5.

5 .DETECT MALFUNCTIONING PART

Check the following.
» Harness connectors B102, M13
» Harness for open or short between “fuel level sensor unit and fuel pump” and combination meter

>> Repair open circuit or short to ground or short to power in harness or connector.
6.CHECK FUEL TANK TEMPERATURE SENSOR

Refer to EC-248. "Component Inspection”.
Is the inspection result normal?
YES >>GOTO7.
NO >> Replace “fuel level sensor unit and fuel pump”.

7.CHECK INTERMITTENT INCIDENT

Refer to EC-120. "Diagnosis Procedure".
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P0182, P0183 FTT SENSOR
< COMPONENT DIAGNOSIS > [HR16DE]

>> INSPECTION END
Component Inspection INFOID:0000000004780145

1 .CHECK FUEL TANK TEMPERATURE SENSOR

Turn ignition switch OFF.
Disconnect “fuel level sensor unit and fuel pump” harness connector.
Remove fuel level sensor unit.

Check resistance between “fuel level sensor unit and fuel pump”
terminals by heating with hot water as shown in the figure.

PwON =

DISCONNECT

v
o
(1]2]3]4]5

L

[Q]

Hot water

Terminals Condition Resistance
20 (68) 2.3-2.7 kQ
50 (122) 0.79-0.90 kQ

4 and 5 | Temperature [°C (°F)]

Is the inspection result normal?

YES >>INSPECTION END
NO >> Replace “fuel level sensor unit and fuel pump”.

PBIB0931E
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< COMPONENT DIAGNOSIS >

P0222, P0223 TP SENSOR

[HR16DE]

P0222, P0223 TP SENSOR

Description

Electric throttle control actuator consists of throttle control motor,
throttle position sensor, etc. The throttle position sensor responds to
the throttle valve movement.
The throttle position sensor has two sensors. These sensors are a
kind of potentiometer which transform the throttle valve position into
output voltage, and emit the voltage signals to the ECM. The ECM
judges the current opening angle of the throttle valve from these sig-
nals and controls the throttle valve opening angle in response to
driving conditions via the throttle control motor.

DTC Logic

DTC DETECTION LOGIC

INFOID:0000000004780147

Throttle position sensor

e
=)

Sensor 1

4.0\

/ Sensor 2
45 90 135

Throttle valve opening angle (deg)  pgigorase

Throttle position sensor
output voltage

N

o

o
o

INFOID:0000000004780148

DTC No. | Trouble diagnosis name DTC detecting condi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>