MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A-311
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0138: Heated Oxygen Sensor (rear) Circuit High Voltage <California>

HEATED OXYGEN SENSOR (REAR) CIRCUIT <CALIFORNIA>
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13A-312

MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CIRCUIT OPERATION

* A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the ECM (ter-
minal No. 40) from the output terminal (terminal
No. 3) of the heated oxygen sensor (rear).

* Terminal No. 4 of the heated oxygen sensor
(rear) is grounded with ECM (terminal No. 41).

* The ECM applies an offset voltage of 0.5 volt to
terminal No. 4 of the heated oxygen sensor
(rear).

TECHNICAL DESCRIPTION

* The output signal of the linear air-fuel ratio sensor
is compensated by the output signal of the
heated oxygen sensor (rear).

* The ECM checks for the heated oxygen sensor
(rear) output voltage.

DESCRIPTIONS OF MONITOR METHODS

Heated oxygen sensor (rear) output voltage is over
specified range.

MONITOR EXECUTION

Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
* Linear air-fuel ratio sensor monitor
* Linear air-fuel ratio sensor heater monitor
* Heated oxygen sensor (rear) heater monitor
* Heated oxygen sensor offset voltage monitor
* Air/fuel ratio feedback monitor

Sensor (The sensor below is determined to be
normal)

Mass airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A-313
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS
Logic Flow Chart
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Monitoring
conditions
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Output voltage
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No

Malfunction
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End

Check Conditions
* Heated oxygen sensor offset voltage is between
0.4 and 0.6 volt.
* 2 seconds or more have passed since the engine
starting sequence was completed.

Judgement Criterion
* Heated oxygen sensor (rear) output voltage has
continued to be 1.8 volts or higher for 2 seconds.

AK604322

OBD-II DRIVE CYCLE PATTERN

Refer to Diagnostic Function ~-OBD-II Drive Cycle -
Pattern 23 P.13A-11.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)

* Shorted heated oxygen sensor (rear) circuit, or
connector damage.
* ECM failed.
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13A-314 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DIAGNOSIS

STEP 1. Check harness connector C-140 at heated oxygen
sensor (rear) and harness connector B-10 at ECM for
damage.

Q: Is the harness connector in good condition?

YES : Go to Step 2.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 3.

STEP 2. Check for short circuit to power supply between
heated oxygen sensor (rear) connector C-140 (terminal No.
3) and ECM connector B-10 (terminal No. 40).

NOTE: Check harness after checking intermediate connector
A-13. If intermediate connector is damaged, repair or replace it.
Refer to GROUP 00E, Harness Connector Inspection P.00E-2.
Then go to Step 3.

Q: Is the harness wire in good condition?

YES : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
-ID Code Registration Judgment Table <Vehicles with
KOS> P.42B-11 or GROUP 42C, Diagnosis -ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-10. Then go to Step 3.

NO : Repairit. Then go to Step 3.

STEP 3. Test the OBD-Ill drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-II Drive Cycle —Pattern 23
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0138 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A-315
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0139: Heated Oxygen Sensor (rear) Circuit Slow Responce <Except for California>

HEATED OXYGEN SENSOR (REAR) CIRCUIT <EXCEPT FOR CALIFORNIA>
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13A-316

MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

Connector: D-37
__Rear heater duct (RH)

Heated oxygen
sensor (rear)

AK900665AB

CIRCUIT OPERATION

* A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the ECM (ter-
minal No. 40) from the output terminal (terminal
No. 3) of the heated oxygen sensor (rear).

* Terminal No. 4 of the heated oxygen sensor
(rear) is grounded with ECM (terminal No. 41).

* The ECM applies an offset voltage of 0.5 volt to
terminal No. 4 of the heated oxygen sensor (rear)

TECHNICAL DESCRIPTION

* The output signal of the heated oxygen sensor
(front) is compensated by the output signal of the
heated oxygen sensor (rear).

* The ECM checks for the heated oxygen sensor
(rear) output voltage.

DESCRIPTIONS OF MONITOR METHODS

Heated oxygen sensor (rear) output voltage does not
reach 0.2 volt after fuel cut operation.

MONITOR EXECUTION

Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
Heated oxygen sensor (front) monitor

Heated oxygen sensor (front) heater monitor
Heated oxygen sensor (rear) heater monitor
Heated oxygen sensor (front) inactive monitor
Heated oxygen sensor offset voltage monitor
Air/fuel ratio feedback monitor

Sensor (The sensor below is determined to be
normal)

Mass airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 1 3A_31 7
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
DTC SET CONDITIONS
Logic Flow Chart
( Start )
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Monitoring conditions No >
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Fuel cut starts? >
Output voltage >= 0.5V No >
at fuel cut start? o
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Fuel cut continues? >
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\ \
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13A-318 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
Check Conditions * |t has been taking more than 180 seconds since
* Engine coolant temperature is higher than 76°C the drive signal of the heated oxygen sensor
(169°F). (rear) heater was turned on.

* The heated oxygen sensor (front) is active.

* The cumulative mass airflow sensor output is
higher than 1,741 g.

* Fuel is being shut off.

* Heated oxygen sensor (rear) output voltage is
higher than 0.5 volt when fuel cut is started.

* It has been taking more than 180 seconds since
the drive signal of the heated oxygen sensor
(rear) heater was turned on.

* Barometric pressure is higher than 76 kPa (22.4
in.HQ).

Judgement Criterion
* Heated oxygen sensor (rear) output voltage does
not reach 0.2 volt for 6 seconds from fuel cut
start.

Check Conditions
* Engine coolant temperature is higher than 76°C
(169°F).
* The heated oxygen sensor (front) is active.
* The cumulative mass airflow sensor output is
higher than 1,741 g.
* Fuel is being shut off.

» Barometric pressure is higher than 76 kPa (22.4
in.Hg).

* The ECM monitors for this condition for 3 cycles
of 0.5 second each during drive cycles.

Judgement Criteria
* The heated oxygen sensor (rear) output voltage
does not reach 0.2 volt for 0.5 second from 0.4
volt while fuel is being shut off.
* The ECM monitors for this condition once during
the drive cycle.

NOTE: Monitoring stops after fuel has been shut off
for more than 64 seconds.

OBD-II DRIVE CYCLE PATTERN

Refer to Diagnostic Function ~-OBD-II Drive Cycle -
Pattern 11 P.13A-11.

TROUBLESHOOTING HINTS (The most
likely causes for this code to be set are:)

* Heated oxygen sensor (rear) deteriorated.
* Connector damage.

* The heated oxygen sensor (rear) output voltage * ECM failed.
is higher than 0.5 volt when fuel cut is started.
DIAGNOSIS

Required Special Tools:
* MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
* MB991824: V.C.I.
* MB991827: USB Cable
* MB991910: Main Harness A
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A-319
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

/.
MB991827

AK700568AB

STEP 1. Using scan tool MB991958, check data list item
AD: Heated Oxygen Sensor (rear).

| A CAUTION |

To prevent damage to scan tool MB991958, always turn the

ignition switch to the "LOCK" (OFF) position before con-

necting or disconnecting scan tool MB991958.

(1) Connect scan tool MB991958 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991958 to the data reading mode for item
AD, Heated Oxygen Sensor (rear).

(4) Warm up the engine.

» After increasing the output voltage 0.5 volt or more by
the engine revving, finish it. Then confirm that the output
voltage reduces to 0.2 volt or less within 6 seconds.

(5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points -How to
Cope with Intermittent Malfunctions P.00-15.

NO : Replace the heated oxygen sensor (rear). Then go to
Step 2.

STEP 2. Test the OBD-ll drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function —~OBD-II Drive Cycle —Pattern 11
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0139 set?

YES : Refer to DTC P0137 -Heated Oxygen Sensor (rear)
Circuit Low Voltage <Except for California>

P.13A-291, DTC P0138 —-Heated Oxygen Sensor
(rear) Circuit High Voltage <Except for California>

P.13A-307.
NO : The inspection is complete.
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13A-320 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0139: Heated Oxygen Sensor (rear) Circuit Slow Responce <California>

HEATED OXYGEN SENSOR (REAR) CIRCUIT <CALIFORNIA>
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

13A-321

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CIRCUIT OPERATION

* A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the ECM (ter-
minal No. 40) from the output terminal (terminal
No. 3) of the heated oxygen sensor (rear).

* Terminal No. 4 of the heated oxygen sensor
(rear) is grounded with ECM (terminal No. 41).

* The ECM applies an offset voltage of 0.5 volt to
terminal No. 4 of the heated oxygen sensor (rear)

TECHNICAL DESCRIPTION

* The output signal of the linear air-fuel ratio sensor
is compensated by the output signal of the
heated oxygen sensor (rear).

* The ECM checks for the heated oxygen sensor
(rear) output voltage.

DESCRIPTIONS OF MONITOR METHODS

Heated oxygen sensor (rear) output voltage does not
reach 0.2 volt after fuel cut operation.

MONITOR EXECUTION
Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
Linear air-fuel ratio sensor monitor

Linear air-fuel ratio sensor heater monitor
Heated oxygen sensor (rear) heater monitor
Heated oxygen sensor offset voltage monitor

* Air/fuel ratio feedback monitor

Sensor (The sensor below is determined to be
normal)

Mass airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor
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13A-322

MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DTC SET CONDITIONS
Logic Flow Chart
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

13A-323

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Check Conditions

* Engine coolant temperature is higher than 76°C
(169°F).

* The linear air-fuel ratio sensor is active.

* The cumulative mass airflow sensor output is
higher than 1,741 g.

* Fuel is being shut off.

* Heated oxygen sensor (rear) output voltage is
higher than 0.5 volt when fuel cut is started.

* It has been taking more than 180 seconds since
the drive signal of the heated oxygen sensor
(rear) heater was turned on.

* Barometric pressure is higher than 76 kPa (22.4
in.HQ).

Judgement Criterion
* Heated oxygen sensor (rear) output voltage does
not reach 0.2 volt for 6 seconds from fuel cut
start.

Check Conditions
* Engine coolant temperature is higher than 76°C
(169°F).
* The linear air-fuel ratio sensor is active.
* The cumulative mass airflow sensor output is
higher than 1,741 g.
* Fuel is being shut off.

* |t has been taking more than 180 seconds since
the drive signal of the heated oxygen sensor
(rear) heater was turned on.

» Barometric pressure is higher than 76 kPa (22.4
in.Hg).

* The ECM monitors for this condition for 3 cycles
of 0.5 second each during drive cycles.

Judgement Criteria
* The heated oxygen sensor (rear) output voltage
does not reach 0.2 volt for 0.5 second from 0.4
volt while fuel is being shut off.
* The ECM monitors for this condition once during
the drive cycle.

NOTE: Monitoring stops after fuel has been shut off
for more than 64 seconds.

OBD-II DRIVE CYCLE PATTERN

Refer to Diagnostic Function ~-OBD-II Drive Cycle -
Pattern 11 P.13A-11.

TROUBLESHOOTING HINTS (The most
likely causes for this code to be set are:)

* Heated oxygen sensor (rear) deteriorated.
* Connector damage.

* The heated oxygen sensor (rear) output voltage * ECM failed.
is higher than 0.5 volt when fuel cut is started.
DIAGNOSIS

Required Special Tools:
* MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
* MB991824: V.C.I.
* MB991827: USB Cable
* MB991910: Main Harness A
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13A-324 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

|

% | < DY

/.
MB991827

AK700568AB

STEP 1. Using scan tool MB991958, check data list item
AD: Heated Oxygen Sensor (rear).

| A CAUTION |

To prevent damage to scan tool MB991958, always turn the

ignition switch to the "LOCK" (OFF) position before con-

necting or disconnecting scan tool MB991958.

(1) Connect scan tool MB991958 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991958 to the data reading mode for item
AD, Heated Oxygen Sensor (rear).

(4) Warm up the engine.

» After increasing the output voltage 0.5 volt or more by
the engine revving, finish it. Then confirm that the output
voltage reduces to 0.2 volt or less within 6 seconds.

(5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points -How to
Cope with Intermittent Malfunctions P.00-15.

NO : Replace the heated oxygen sensor (rear). Then go to
Step 2.

STEP 2. Test the OBD-ll drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function —~OBD-II Drive Cycle —Pattern 11
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0139 set?

YES : Refer to DTC P0137 -Heated Oxygen Sensor (rear)
Circuit Low Voltage <California> P.13A-299, DTC
P0138 —Heated Oxygen Sensor (rear) Circuit High
Voltage <California> P.13A-311.

NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A-325
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0140: Heated Oxygen Sensor (rear) Circuit No Activity Detected <Except for California>

HEATED OXYGEN SENSOR (REAR) CIRCUIT <EXCEPT FOR CALIFORNIA>
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13A-326

MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

Connector: D-37
__Rear heater duct (RH)

Heated oxygen
sensor (rear)

AK900665AB

CIRCUIT OPERATION

* A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the ECM (ter-
minal No. 40) from the output terminal (terminal
No. 3) of the heated oxygen sensor (rear).

* Terminal No. 4 of the heated oxygen sensor
(rear) is grounded with ECM (terminal No. 41).

* The ECM applies an offset voltage of 0.5 volt to
terminal No. 4 of the heated oxygen sensor
(rear).

TECHNICAL DESCRIPTION

* The output signal of the heated oxygen sensor
(front) is compensated by the output signal of the
heated oxygen sensor (rear).

* The ECM checks for the heated oxygen sensor
(rear) output voltage.

DESCRIPTIONS OF MONITOR METHODS

Heated oxygen sensor (rear) output voltage does not
change during specified go/stop operations
including fuel cut are repeated.

MONITOR EXECUTION

Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
Heated oxygen sensor (front) monitor

Heated oxygen sensor (front) heater monitor
Heated oxygen sensor (rear) heater monitor
Heated oxygen sensor (front) inactive monitor
Heated oxygen sensor offset voltage monitor
Air/fuel ratio feedback monitor

Sensor (The sensor below is determined to be
normal)

Mass airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

13A-327

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS
Logic Flow Chart

=D

Y

Monitoring
conditions

Output voltage
change < 0.313V

Go/stop operation
for specified times

Malfunction

Maximum output
voltage <= 0.508V

No

Check Conditions
* Engine coolant temperature is higher than 76°C
(169°F).
* The heated oxygen sensor (front) is active.
* The cumulative mass airflow sensor output is
higher than 1,741 g.

« Repeat 1 time or more: drive !, stop 2.
Drive :
* Engine speed is higher than 1,500 r/min.
* Volumetric efficiency is higher than 40 per-
cent.

* Vehicle speed is higher than 30 km/h (19
mph).

Good

*: See DTC SET CONDITIONS-Judgment Criterion

AK800936

* A total of more than 60 seconds have
elapsed with the above mentioned condi-
tions, and more than 3 seconds have
elapsed with the fuel shut off.

Stop 2

* Vehicle speed is lower than 1.5 km/h (1

mph).

Judgement Criterion
* Change in the output voltage of the heated oxy-
gen sensor (rear) is lower than 0.313 volt.
or
* The maximum output voltage of the heated oxy-
gen sensor (rear) is lower than 0.508 volt.

NOTE: Monitoring stops after fuel has been shut off
for more than 64 seconds.
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13A-328 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

OBD-Il DRIVE CYCLE PATTERN TROUBLESHOOTING HINTS (The most
Refer to Diagnostic Function -OBD-Il Drive Cycle - likely causes for this code to be set are:)
Pattern 13 P.13A-11. « Heated oxygen sensor (rear) deteriorated.
* Connector damage.
* ECM failed.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
* MB991824: V.C.I.
* MB991827: USB Cable
* MB991910: Main Harness A

STEP 1. Using scan tool MB991958, check data list item
AD: Heated Oxygen Sensor (rear).
| A\ CAUTION |
To prevent damage to scan tool MB991958, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991958 to the data reading mode for item
AD, Heated Oxygen Sensor (rear).
a. Transaxle: 2nd
b. Drive with wide open throttle
c. Engine: 3,500 r/min

Ry
ﬁ%ﬁjﬁk%/% |

MB991

Noe
\

MB991824 ™ * The output voltages should be between 0.6 and 1.0
o @1% volt.
| (4) Turn the ignition switch to the "LOCK" (OFF) position.
g'” Q: Is the sensor operating properly?
: YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
; Troubleshooting/Inspection Service Points ~-How to
Cope with Intermittent Malfunctions P.00-15.
VB991827 NO : Replace the heated oxygen sensor (rear). Then go to

AK700568AB

Step 2.

STEP 2. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-I| Drive Cycle -Pattern 13
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0140 set?

YES : Refer to DTC P0137 -Heated Oxygen Sensor (rear)
Circuit Low Voltage <Except for California>

P.13A-291, DTC P0138 -Heated Oxygen Sensor
(rear) Circuit High Voltage <Except for California>
P.13A-307.

NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A-329
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0140: Heated Oxygen Sensor (rear) Circuit No Activity Detected <California>

HEATED OXYGEN SENSOR (REAR) CIRCUIT <CALIFORNIA>
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13A-330

MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CIRCUIT OPERATION

* A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the ECM (ter-
minal No. 40) from the output terminal (terminal
No. 3) of the heated oxygen sensor (rear).

* Terminal No. 4 of the heated oxygen sensor
(rear) is grounded with ECM (terminal No. 41).

* The ECM applies an offset voltage of 0.5 volt to
terminal No. 4 of the heated oxygen sensor
(rear).

TECHNICAL DESCRIPTION

* The output signal of the linear air-fuel ratio sensor
is compensated by the output signal of the
heated oxygen sensor (rear).

* The ECM checks for the heated oxygen sensor
(rear) output voltage.

DESCRIPTIONS OF MONITOR METHODS

Heated oxygen sensor (rear) output voltage does not
change during specified go/stop operations
including fuel cut are repeated.

MONITOR EXECUTION
Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
Linear air-fuel ratio sensor monitor

Linear air-fuel ratio sensor heater monitor
Heated oxygen sensor (rear) heater monitor
Heated oxygen sensor offset voltage monitor

* Air/fuel ratio feedback monitor

Sensor (The sensor below is determined to be
normal)

Mass airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor
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DTC SET CONDITIONS
Logic Flow Chart

=D

Y

Monitoring
conditions

Output voltage
change < 0.313V

Go/stop operation
for specified times

Malfunction

Maximum output
voltage <= 0.508V

No

Check Conditions
* Engine coolant temperature is higher than 76°C
(169°F).
* The linear air-fuel ratio sensor is active.
* The cumulative mass airflow sensor output is
higher than 1,741 g.

« Repeat 1 time or more: drive !, stop 2.
Drive :
* Engine speed is higher than 1,500 r/min.
* Volumetric efficiency is higher than 40 per-
cent.

* Vehicle speed is higher than 30 km/h (19
mph).

Good

*: See DTC SET CONDITIONS-Judgment Criterion

AK800936

* A total of more than 60 seconds have
elapsed with the above mentioned condi-
tions, and more than 3 seconds have
elapsed with the fuel shut off.

Stop 2

* Vehicle speed is lower than 1.5 km/h (1

mph).

Judgement Criterion
* Change in the output voltage of the heated oxy-
gen sensor (rear) is lower than 0.313 volt.
or
* The maximum output voltage of the heated oxy-
gen sensor (rear) is lower than 0.508 volt.

NOTE: Monitoring stops after fuel has been shut off
for more than 64 seconds.
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OBD-Il DRIVE CYCLE PATTERN TROUBLESHOOTING HINTS (The most
Refer to Diagnostic Function -OBD-Il Drive Cycle - likely causes for this code to be set are:)
Pattern 13 P.13A-11. « Heated oxygen sensor (rear) deteriorated.
* Connector damage.
* ECM failed.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
* MB991824: V.C.I.
* MB991827: USB Cable
* MB991910: Main Harness A

STEP 1. Using scan tool MB991958, check data list item
AD: Heated Oxygen Sensor (rear).
| A\ CAUTION |
To prevent damage to scan tool MB991958, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991958 to the data reading mode for item
AD, Heated Oxygen Sensor (rear).
a. Transaxle: 2nd
b. Drive with wide open throttle
c. Engine: 3,500 r/min

Ry
ﬁ%ﬁjﬁk%/% |

MB991

Noe
\

MB991824 ™ * The output voltages should be between 0.6 and 1.0
o @1% volt.
| (4) Turn the ignition switch to the "LOCK" (OFF) position.
g'” Q: Is the sensor operating properly?
: YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
; Troubleshooting/Inspection Service Points ~-How to
Cope with Intermittent Malfunctions P.00-15.
VB991827 NO : Replace the heated oxygen sensor (rear). Then go to

AK700568AB

Step 2.

STEP 2. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-I| Drive Cycle -Pattern 13
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0140 set?
YES : Refer to DTC P0137 -Heated Oxygen Sensor (rear)
Circuit Low Voltage <California> P.13A-299, DTC
P0138 -Heated Oxygen Sensor (rear) Circuit High
Voltage <California> P.13A-311.
NO : The inspection is complete.
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DTC P0143: Heated Oxygen Sensor (3rd) Circuit Low Voltage <California>

HEATED OXYGEN SENSOR (3RD) CIRCUIT <CALIFORNIA>

D-40
] HEATED OXYGEN
[@@] SENSOR (3RD)
00 <
\.I_LI -
1 2 %’ 4 %’ 3
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5| ¢ ]
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TOECM |\ Y75 Y17
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© A >.- X A-13
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MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

Connector: D-40

__Rear heater duct (RH)

Heated oxygen
sensor (3rd)

AK900665AC

CIRCUIT OPERATION

* A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the ECM (ter-
minal No. 54) from the output terminal (terminal
No. 3) of the heated oxygen sensor (3rd).

* Terminal No. 4 of the heated oxygen sensor (3rd)
is grounded with ECM (terminal No. 55).

* The ECM applies an offset voltage of 0.5 volt to
terminal No. 4 of the heated oxygen sensor (3rd).

TECHNICAL DESCRIPTION

* The ECM checks for the heated oxygen sensor
(3rd) output voltage.

DESCRIPTIONS OF MONITOR METHODS

Heated oxygen sensor (3rd) output voltage is under
the specified range.

MONITOR EXECUTION

Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
* Linear air-fuel ratio sensor monitor
* Linear air-fuel ratio sensor heater monitor
* Heated oxygen sensor offset voltage monitor
* Air/fuel ratio feedback monitor
* Heated oxygen sensor heater (3rd) monitor

Sensor (The sensor below is determined to be
normal)

Mass airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS
Logic Flow Chart

1 Start )

\
A

Monitoring
conditions

Output voltage
<0.2V

2secs have passed?

Malfunction

No

Good

/

End

Check Conditions
* Heated oxygen sensor offset voltage is between
0.4 and 0.6 volt.
» Battery positive voltage is between 11 and 16.5
volts.
* 3 minutes or more have passed since the engine
starting sequence was completed.

Judgement Criterion
* Heated oxygen sensor (3rd) output voltage is
lower than 0.2 volt for 2 seconds.

AK604321

OBD-ll DRIVE CYCLE PATTERN
Refer to Diagnostic Function ~-OBD-II Drive Cycle -

Pattern 22 P.13A-11.

TROUBLESHOOTING HINTS (The most
likely causes for this code to be set are:)

Heated oxygen sensor (3rd) failed.

Open or shorted circuit in heated oxygen sensor
(3rd) output line or harness damage.

Open circuit in heated oxygen sensor (3rd)
ground line or harness damage.

Connector damage.

ECM failed.
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MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
* MB991958: Scan tool (M.U.T.-lll Sub Assembly)
e MB991824: V.C.I.
* MB991827: USB Cable
¢ MB991910: Main Harness A
* MB991658: Test Harness
* MB992110: Power Plant ECU Check Harness

/.
MB991827

AK700568AB

STEP 1. Using scan tool MB991958, check data list item
B1: Heated Oxygen Sensor (3rd).
/A CAUTION |
To prevent damage to scan tool MB991958, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991958 to the data reading mode for item

B1, Heated Oxygen Sensor (3rd).

a. Transaxle: 2nd

b. Drive with wide open throttle

c. Engine: 3,500 r/min

* The output voltages should be between 0.6 and 1.0
volt.

(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points ~How to
Cope with Intermittent Malfunctions P.00-15.

NO: Go to Step 2.

D-40 harness
connector:
harness side
|'|:I'|
1Y\
[ \1<\2j :I
\41

1§

AK604183AE

STEP 2. Measure the sensor output voltage at heated
oxygen sensor (3rd) connector D-40 by backprobing
(1) Do not disconnect the connector D-40.
(2) Start the engine and run at idle.
(3) Measure the voltage between terminal No. 3 and ground by
backprobing under the following driving.
a. Transaxle: 2nd
b. Drive with wide open throttle
c. Engine: 3,500 r/min or more
* The output voltage should be between 1.0 and 1.5
volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the measured voltage within the specified range?

YES : Go to Step 3.
NO : Go to Step 8.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 3. Check harness connector B-10 at ECM for
damage.

Q: Is the harness connector in good condition?

YES : Go to Step 4.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 14.

Body side harness

ECM
AN MB992110

AK604040 AB

Power plant ECU
check harness connector

BOBEOEEEEELRO® O
@) 6029282729252923298)209 ©® @
g g

928 6 4 3
464 8

454443424 14069386)3665 @9 63
@@@@@@@@@@@

L

AK604188AB

RIGISIE)

STEP 4. Measure the sensor output voltage at ECM
connector B-10 by using power plant ECU check harness
special tool MB992110.

(1) Disconnect all ECM connectors. Connect the power plant
ECU check harness special tool MB992110 between the
separated connectors.

(2) Start the engine and run at idle.

(3) Measure the voltage between terminal No. 54 and ground
under the following driving.
a. Transaxle: 2nd
b. Drive with wide open throttle
c. Engine: 3,500 r/min or more
* The output voltage should be between 1.0 and 1.5
volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the measured voltage between 1.0 and 1.5 volts?

YES : Go to Step 5.
NO: Goto Step 7.

STEP 5. Check harness connector D-40 at heated oxygen
sensor (3rd) for damage.

Q: Is the harness connector in good condition?

YES : Go to Step 6.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 14.
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=5 )))_ =&
B

Data link

M
\

MB991824 ,

|

| DY

/.
MB991827

AK700568AB

STEP 6. Using scan tool MB991958, check data list item
B1: Heated Oxygen Sensor (3rd).
(1) Start the engine and run at idle.
(2) Set scan tool MB991958 to the data reading mode for item
B1, Heated Oxygen Sensor (3rd).
a. Transaxle: 2nd
b. Drive with wide open throttle
c. Engine: 3,500 r/min or more
* The output voltage should be between 0.6 and 1.0
volt.
(3) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points —-How to
Cope with Intermittent Malfunctions P.00-15.
Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
-ID Code Registration Judgment Table <Vehicles with
KOS> P.42B-11 or GROUP 42C, Diagnosis -ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-10. Then go to Step 14.

NO :

STEP 7. Check harness connector D-40 at heated oxygen
sensor (3rd) for damage.

Q: Is the harness connector in good condition?

YES : Check harness connector A-13 and C-129 at
intermediate connector for damage, and repair or
replace as required. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. If intermediate
connector is in good condition, repair harness wire
between heated oxygen sensor (3rd) connector D-40
(terminal No. 3) and ECM connector B-10 (terminal
No. 54) because of open circuit or harness damage.
Then go to Step 14.

Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 14.

NO :

STEP 8. Check harness connector D-40 at heated oxygen
sensor (3rd) for damage.

Q: Is the harness connector in good condition?

YES : Go to Step 9.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 14.

STEP 9. Check harness connector B-10 at ECM for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 10.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 14.
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Body side harness

G MB992110

AK604040 AB

V4
ER:
() ()
Power plant ECU =
check harness connector
[
BBERO0EEDEEER® @
32 (3)60CI2BEN2625296IEIR)2019 (8 (D
@) (G0A5AAGE2A)E0GIBIEIEEED @D 6D
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STEP 10. Measure the sensor offset voltage at ECM
connector B-10 by using power plant ECU check harness
special tool MB992110.

(1) Disconnect all ECM connectors. Connect the power plant
ECU check harness special tool MB992110 between the
separated connectors.

(2) Turn the ignition switch to the "ON" position.

(3) Measure the voltage between terminal No. 55 and ground.
* Voltage should be between 0.4 and 0.6 volt.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the measured voltage between 0.4 and 0.6 volt?

YES : Go to Step 11.

NO : Check harness connector A-13 and C-129 at
intermediate connector for damage, and repair or
replace as required. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. If intermediate
connector is in good condition, repair harness wire
between headed oxygen sensor (3rd) connector D-40
(terminal No. 4) and ECM connector B-10 (terminal
No. 55) because of open circuit or harness damage.
Then go to Step 14.

STEP 11. Check for harness damage between heated
oxygen sensor (3rd) connector D-40 (terminal No. 4) and
ECM connector B-10 (terminal No. 55).

NOTE: Check harness after checking intermediate connector
A-13 and C-129. If intermediate connector is damaged, repair
or replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 14.

Q: Is the harness wire in good condition?

YES : Go to Step 12.
NO : Repairit. Then go to Step 14.
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STEP 12. Check for short circuit to ground and harness
damage between heated oxygen sensor (3rd) connector
D-40 (terminal No. 3) and ECM connector B-10 (terminal
No. 54).

NOTE: Check harness after checking intermediate connector
A-13 and C-129. If intermediate connector is damaged, repair
or replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 14.

Q: Is the harness wire in good condition?

YES : Go to Step 13.
NO : Repairit. Then go to Step 14.

STEP 13. Check the heated oxygen sensor (3rd).

(1) Disconnect the heated oxygen sensor (3rd) connector D-40
and connect test harness special tool MB991658 to the
connector on the heated oxygen sensor (3rd) side.

(2) Warm up the engine until engine coolant temperature
reaches 80° C (176°F) or higher.

(3) Drive at 50 km/h (31mph) or more for 10 minutes.

(4) Connect a digital voltage meter between terminal No. 3 and

V terminal No. 4.

88 Heated (5) Measure the output voltage of heated oxygen sensor under
H eated oxygen ; i

O sensor component the following driving.

o R—) side connector * Transaxle: 2nd

* Drive with wide open throttle
- * Engine: 3,500 r/min or more

—{— Standard value: 0.6 -1.0V

NOTE: If the temperature of sensing area does not reach
MB991658 AK604493AB the high temperature [of approximately 400 °C (752 °F) or
more] even though the heated oxygen sensor is normal, the
output voltage would be possibly low in spite of the rich
air-fuel ratio.

NOTE: When the vehicle is driven with high loads, the tem-
perature of the sensing area of the heated oxygen sensor is
sufficiently high. Thus, it is not necessary to apply the volt-
age to the heater.

Q: Is the measured voltage between 0.6 and 1.0 volt?

YES : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
-ID Code Registration Judgment Table <Vehicles with
KOS> P.42B-11 or GROUP 42C, Diagnosis -ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-10. Then go to Step 14.

NO : Replace the heated oxygen sensor (3rd). Then go to
Step 14.
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STEP 14. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-II Drive Cycle -Pattern 22
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0143 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.

DTC P0144: Heated Oxygen Sensor (3rd) Circuit High Voltage <California>

HEATED OXYGEN SENSOR (3RD) CIRCUIT <CALIFORNIA>

D-40
HEATED OXYGEN
X2k SENSOR (3RD)
(314) ;,
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w
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<Z,: j 1011121314|151617181920
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4

AK704087AB

CIRCUIT OPERATION

* A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the ECM (ter-
minal No. 54) from the output terminal (terminal
No. 3) of the heated oxygen sensor (3rd).

* Terminal No. 4 of the heated oxygen sensor (3rd)
is grounded with ECM (terminal No. 55).

* The ECM applies an offset voltage of 0.5 volt to
terminal No. 4 of the heated oxygen sensor (3rd).

TECHNICAL DESCRIPTION

* The ECM checks for the heated oxygen sensor
(3rd) output voltage.

DESCRIPTIONS OF MONITOR METHODS

Heated oxygen sensor (3rd) output voltage is over
specified range.

AK900595 AB

Connector: D-40
__Rear heater duct (RH)

Heated oxygen
sensor (3rd)

AK900665AC

MONITOR EXECUTION
Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
Linear air-fuel ratio sensor monitor

Linear air-fuel ratio sensor heater monitor
Heated oxygen sensor offset voltage monitor
Air/fuel ratio feedback monitor

Heated oxygen sensor heater (3rd) monitor

Sensor (The sensor below is determined to be
normal)

Mass airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor
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DTC SET CONDITIONS
Logic Flow Chart

1 Start )

Monitoring
conditions

\
A

Output voltage
> 1.8V

2secs have passed?

No

Malfunction

Good

/

End

Check Conditions

* 2 seconds or more have passed since the engine

starting sequence was completed.

* Heated oxygen sensor offset voltage is between

0.4 and 0.6 volt.

Judgement Criterion

* Heated oxygen sensor (3rd) output voltage has
continued to be 1.8 volts or higher for 2 seconds.

AK604322

OBD-II DRIVE CYCLE PATTERN

Refer to Diagnostic Function ~-OBD-II Drive Cycle -
Pattern 23 P.13A-11.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)
* Short circuit in heated oxygen sensor (3rd) output
line.

* Connector damage.
* ECM failed.
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DIAGNOSIS

STEP 1. Check harness connector D-40 at heated oxygen
sensor (3rd) and harness connector B-10 at ECM for
damage.

Q: Is the harness connector in good condition?

YES : Go to Step 2.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 3.

STEP 2. Check for short circuit to power supply between
heated oxygen sensor (3rd) connector D-40 (terminal No.
3) and ECM connector B-10 (terminal No. 54).

NOTE: Check harness after checking intermediate connector
A-13 and C-129. If intermediate connector is damaged, repair
or replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.O0OE-2. Then go to Step 3.

Q: Is the harness wire in good condition?

YES : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, ID Code
Registration Necessity Judgment Table <Vehicles
with KOS> P.42B-11 or GROUP 42C, ID Codes
Registration Judgment Table <Vehicles with WCM>
P.42C-10. Then go to Step 3.

NO : Repairit. Then go to Step 3.

STEP 3. Test the OBD-Ill drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-II Drive Cycle —Pattern 23
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0144 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0145: Heated Oxygen Sensor (3rd) Circuit Slow Response <California>

HEATED OXYGEN SENSOR (3RD) CIRCUIT <CALIFORNIA>
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Connector: D-40

__Rear heater duct (RH)

Heated oxygen
sensor (3rd)

AK900665AC

CIRCUIT OPERATION

* A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the ECM (ter-
minal No. 54) from the output terminal (terminal
No. 3) of the heated oxygen sensor (3rd).

* Terminal No. 4 of the heated oxygen sensor (3rd)
is grounded with ECM (terminal No. 55).

* The ECM applies an offset voltage of 0.5 volt to
terminal No. 4 of the heated oxygen sensor (3rd).

TECHNICAL DESCRIPTION

* The ECM checks for the heated oxygen sensor
(3rd) output voltage.

DESCRIPTIONS OF MONITOR METHODS

Heated oxygen sensor (3rd) output voltage does not
reach 0.2 volt after fuel cut operation.

MONITOR EXECUTION
Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
* Linear air-fuel ratio sensor monitor
* Linear air-fuel ratio sensor heater monitor
* Heated oxygen sensor offset voltage monitor
* Air/fuel ratio feedback monitor
* Heated oxygen sensor heater (3rd) monitor

Sensor (The sensor below is determined to be
normal)

Mass airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor
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DTC SET CONDITIONS
Logic Flow Chart

( Start )

/

\

Monitoring conditions

Yes

— e

Yes

at fuel cut start?

Yes

No
—> Fuel cut continues?

Output voltage >= 0.5V

No

No

Yes
Output voltage Yes
reaches 0.2 V?
No
No
Trl >=TO
Yes <t Yes Tslope > T1
No
Y
Malfunction Good
Y Trl  :Time from fuel cut start
End Tslope: Time from 0.4V t0 0.2V
TO, T1: Threshold value
AK800583
. Judgement Criterion
Check Conditions o .  Heated oxygen sensor (3rd) output voltage does
* Engine coolant temperature is higher than 76°C not reach 0.2 volt for 7 seconds from fuel cut
(169"_ F). _ . _ _ start.
* The linear air-fuel ratio sensor is active. or

* The cumulative mass airflow sensor output is
higher than 2,900 g.

* Fuel is being shut off.

* Heated oxygen sensor (3rd) output voltage is
higher than 0.5 volt when fuel cut is started.

* Heated oxygen sensor (3rd) output voltage does
not reach 0.2 volt for 1 second from 0.4 volt while
fuel is being shut off.

NOTE: Monitoring stops after fuel has been shut off
for more than 64 seconds.
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OBD-Il DRIVE CYCLE PATTERN
Refer to Diagnostic Function —-OBD-II Drive Cycle -

Pattern 11 P.13A-11.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)
* Heated oxygen sensor (3rd) deteriorated.

* Connector damage.
* ECM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
* MB991824: V.C.I.
* MB991827: USB Cable
* MB991910: Main Harness A

STEP 1. Using scan tool MB991958, check data list item
B1: Heated Oxygen Sensor (3rd).

| /A CAUTION |

Ry
ﬁ%ﬁjﬁk%/% |

MB991910
: \

MB991824

=]

IEEE:

To prevent damage to scan tool MB991958, always turn the

ignition switch to the "LOCK" (OFF) position before con-

necting or disconnecting scan tool MB991958.

(1) Connect scan tool MB991958 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991958 to the data reading mode for item
B1, Heated Oxygen Sensor (3rd).

(4) Warm up the engine.

* After increasing the output voltage 0.5 volt or more by
the engine revving, finish it. Then confirm that the output
voltage reduces to 0.2 volt or less within 7 seconds.

(5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

||| YES : It can be assumed that this malfunction is intermittent.

I Refer to GROUP 00, How to Use

/.
MB991827

AK700568AB

Troubleshooting/Inspection Service Points ~How to
Cope with Intermittent Malfunctions P.00-15.
Replace the heated oxygen sensor (3rd). Then go to
Step 2.

NO :

STEP 2. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-II Drive Cycle -Pattern 11
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0145 set?
YES : Refer to DTC P0143 -Heated Oxygen Sensor (3rd)
Circuit Low Voltage <California> P.13A-333, DTC
P0144 —Heated Oxygen Sensor (3rd) Circuit High
Voltage <California> P.13A-341.
NO : The inspection is complete.
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DTC P0146: Heated Oxygen Sensor (3rd) Circuit Slow Response <California>

HEATED OXYGEN SENSOR (3RD) CIRCUIT <CALIFORNIA>

D-40
] HEATED OXYGEN
[@@] SENSOR (3RD)
00 <
\.I_LI -
1 2 %’ 4 %’ 3
FROM MFI RELAY »———— Z —
5| ¢ ]
P -129
TOECM |\ Y75 Y17
2 S [+ JeTaTal o Tslel7le] o
< - sofrizaaag el 92de o]
© A >.- X A-13
17
g 18 % 112|3(4 lgl 5|6|7(8]9
<Z,: :II 1011121314|151617181920
B-10 T L
O |55 > |54
© @EEEOEEOIRBD B )
0 GOVIRVERVBEDO @ AL
63 62 G9698D383IA0AEAEIAIANAED 4D MODULE
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AK900384 AB
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AK704087AB

AK900595 AB
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Connector: D-40

__Rear heater duct (RH)

Heated oxygen
sensor (3rd)

AK900665AC

CIRCUIT OPERATION

* A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the ECM (ter-
minal No. 54) from the output terminal (terminal
No. 3) of the heated oxygen sensor (3rd).

* Terminal No. 4 of the heated oxygen sensor (3rd)
is grounded with ECM (terminal No. 55).

* The ECM applies an offset voltage of 0.5 volt to
terminal No. 4 of the heated oxygen sensor (3rd).

TECHNICAL DESCRIPTION

* The ECM checks for the heated oxygen sensor
(3rd) output voltage.

DESCRIPTIONS OF MONITOR METHODS

Heated oxygen sensor (3rd) output voltage does not
change during specified go/stop operations
including fuel cut are repeated.

MONITOR EXECUTION
Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
* Linear air-fuel ratio sensor monitor
* Linear air-fuel ratio sensor heater monitor
* Heated oxygen sensor offset voltage monitor
* Air/fuel ratio feedback monitor
* Heated oxygen sensor heater (3rd) monitor

Sensor (The sensor below is determined to be
normal)

Mass airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor
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DTC SET CONDITIONS
Logic Flow Chart

4
%tormg\ No
W

Output voltage
change < specified value*

Go/stop operation
for specified times

Malfunction
Y
T Good
End

*: See DTC SET CONDITIONS-Judgment Criterion
AK604327

Check Conditions Stop 2. : ,
) Co o * Vehicle speed is lower than 1.5 km/h (1

Engine coolant temperature is higher than 76°C mph)

(169°F).

The linear air-fuel ratio sensor is active.

The cumulative mass airflow sensor output is
higher than 2,900 g.

Repeat 3 times or more: drive™!, stop 2.
Drive

* Engine speed is higher than 1,500 r/min.

* Volumetric efficiency is higher than 40 per-
cent.

* Vehicle speed is higher than 30 km/h (19
mph).

* A total of more than 10 seconds have
elapsed with the above mentioned condi-
tions, and more than 3 seconds have
elapsed with the fuel shut off.

Judgement Criterion
* Change in the output voltage of the heated oxy-
gen sensor (3rd) is lower than 0.098 volt.

NOTE: Monitoring stops after fuel has been shut
off for more than 64 seconds.

OBD-Il DRIVE CYCLE PATTERN

Refer to Diagnostic Function —-OBD-II Drive Cycle -
Pattern 13 P.13A-11.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)
* Heated oxygen sensor (3rd) deteriorated.

* Connector damage.
* ECM failed.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

s
Daﬁk%\

MB991827

AK700568AB

DIAGNOSIS

Required Special Tools:
* MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
* MB991824: V.C.I.
« MB991827: USB Cable
* MB991910: Main Harness A

STEP 1. Using scan tool MB991958, check data list item
B1: Heated Oxygen Sensor (3rd).
/A CAUTION |
To prevent damage to scan tool MB991958, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991958 to the data reading mode for item

B1, Heated Oxygen Sensor (3rd).

a. Transaxle: 2nd

b. Drive with wide open throttle

c. Engine: 3,500 r/min

* The output voltages should be between 0.6 and 1.0
volt.

(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points -How to
Cope with Intermittent Malfunctions P.00-15.

NO : Replace the heated oxygen sensor (3rd). Then go to
Step 2.

STEP 2. Test the OBD-Ill drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-II Drive Cycle —Pattern 13
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0146 set?
YES : Referto DTC P0143 -Heated Oxygen Sensor (3rd)
Circuit Low Voltage <California> P.13A-333, DTC
P0144 —Heated Oxygen Sensor (3rd) Circuit High
Voltage <California> P.13A-341.
NO : The inspection is complete.
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DTC P0171: System too Lean

Fuel Trim Circuit
* Refer to DTC P0201 -Injector Circuit-Cylinder 1
P.13A-383, DTC P0202 -Injector Circuit-Cylinder
2 P.13A-393, DTC P0203 -Injector Circuit-Cylin-
der 3 P.13A-403, DTC P0204 -Injector Cir-
cuit-Cylinder 4 P.13A-413.

CIRCUIT OPERATION
* Refer to DTC P0201 -Injector Circuit-Cylinder 1
P.13A-383, DTC P0202 -Injector Circuit-Cylinder
2 P.13A-393, DTC P0203 -Injector Circuit-Cylin-
der 3 P.13A-403, DTC P0204 -Injector Cir-
cuit-Cylinder 4 P.13A-413.

TECHNICAL DESCRIPTION

* If a malfunction occurs in the fuel system, the fuel
trim value becomes too large.

* The ECM checks whether the fuel trim value is
within a specified range.

DESCRIPTIONS OF MONITOR METHODS

Air/fuel learning value (long time fuel trim) and
air/fuel feedback integral value (short time fuel
trim) are too lean.

MONITOR EXECUTION

Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
* Misfire monitor

Sensor (The sensor below is determined to be
normal)

Mass airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor

Throttle position sensor
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DTC SET CONDITIONS
Logic Flow Chart

( Start )

Y

Monitoring
conditions

No

KLrn >= KO

e

Yes

i

Yes

Yes |«

Continuous
failure for 5secs

A

Malfunction Good
B KLrn: Long-term trim
v Ki  :Short-term trim
End KO : Maximum limit of long-term trim
K1 :Maximum limit of short-term trim
K2 :Minimum limit of long-term trim
K8 : Minimum limit of short-term trim

Check Conditions

Engine coolant temperature is lower than 100°C
(212°F) when the engine is started.

Intake air temperature is lower than 60°C
(140°F) when the engine is started.

Under the closed loop air/fuel ratio control.
Engine coolant temperature is higher than 76°C
(169°F).

Mass airflow sensor output is 9 g/sec or more.

Judgement Criterion

or

Long-term fuel trim has continued to be higher

than +12.5 percent for 5 seconds.

AK604328

Short-term fuel trim has continued to be higher
than +7.0 percent <Except for California> or +5.5
percent <California> for 5 seconds.

Check Conditions

Engine coolant temperature is lower than 100°C
(212°F) when the engine is started.

Intake air temperature is lower than 60°C
(140°F) when the engine is started.

Under the closed loop air/fuel ratio control.
Engine coolant temperature is higher than 76°C
(169°F).

Mass airflow sensor output is 9 g/sec or less.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Judgement Criterion
* Long-term fuel trim has continued to be higher
than +12.5 percent for 5 seconds.
or
* Short-term fuel trim has continued to be higher
than +12.1 percent <Except for California> or
+10.5 percent <California> for 5 seconds.

Check Conditions

* Engine coolant temperature is higher than 100°C
(212°F) when the engine is started.

* Intake air temperature is higher than 60°C
(140°F) when the engine is started.

* Under the closed loop air/fuel ratio control.

* Engine coolant temperature is higher than 76°C
(169°F).

* Mass airflow sensor output is 9 g/sec or more.

Judgement Criterion
* Long-term fuel trim has continued to be higher
than +12.5 percent for 5 seconds.
or
* Short-term fuel trim has continued to be higher
than +17.2 percent <Except for California> or

or
* Short-term fuel trim has continued to be higher
than +22.3 percent <Except for California> or
+20.7 percent <California> for 5 seconds.

Check Conditions
* Engine coolant temperature is higher than 76°C
(169°F).
* Under the closed loop air/fuel ratio control.

Judgement Criterion
* Long-term fuel trim has continued to be +12.5
percent for 2 seconds.
or
* Short-term fuel trim has continued to be +25.0
percent for 2 seconds.

OBD-Il DRIVE CYCLE PATTERN

Refer to Diagnostic Function —-OBD-II Drive Cycle -
Pattern 21 P.13A-11.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are:)

+15.6 percent <California> for 5 seconds. * Mass airflow sensor failed.
i * Injector failed.
Check Qondltlons - o * Incorrect fuel pressure.
 Engine coolant temperature is higher than 100°C « Air drawn in from gaps in gasket, seals, etc
(212 F).when the engine 15 started. R * Engine coolant temperature sensor failed.
* Intake air temperature is higher than 60°C * Intake air temperature sensor failed.
(140°F) when the engine 15 start(_ed. * Barometric pressure sensor failed.
* Under the closed loop air/fuel ratio control. « Manifold absolute pressure sensor failed
* Engine coolant temperature is higher than 76°C « Exhaust leak '
. |(\J|69 F?;.-ﬂ tout is 9 a/ | * Use of incorrect or contaminated fuel.
ass airtiow sensor output s = gisec or less. * Injector circuit harness damage, or connector
Judgement Criterion damage.
* Long-term fuel trim has continued to be higher * ECM failed.
than +12.5 percent for 5 seconds.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
* MB991824: V.C.I.
* MB991827: USB Cable
* MB991910: Main Harness A

STEP 1. Check for exhaust leak.

Q: Are there any abnormalities?

YES : Repair it. Then go to Step 14.
NO: Go to Step 2.
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STEP 2. Check for intake system vacuum leak.

Q: Are there any abnormalities?

YES : Repair it. Then go to Step 14.
NO : Go to Step 3.

=) \’ Q}a
ﬁ@ﬁk% |

@) \ / '\
MB991910 s

MB991824 ~

/.
MB991827

AK700568AB

STEP 3. Using scan tool MB991958, check data list item 10:
Mass Airflow Sensor.

| /A CAUTION |
To prevent damage to scan tool MB991958, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991958 to the data reading mode for item
10, Mass Airflow Sensor.
(4) Warm up the engine to normal operating temperature: 80°C
to 95°C (176°F to 203°F).
* When idling, between 1,350 and 1,670 millivolts.
¢ \When 2,500 r/min, between 1,620 and 2,020 millivolts.
(5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : Go to Step 4.
NO : Referto DTC P0101 -Mass Airflow Circuit
Range/Performance Problem P.13A-151, DTC P0102
-Mass Airflow Circuit Low Input P.13A-157, DTC
P0103 -Mass Airflow Circuit High Input P.13A-164.

STEP 4. Using scan tool MB991958, check data list item 5:
Intake Air Temperature Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991958 to the data reading mode for item
5, Intake Air Temperature Sensor.
* The intake air temperature and temperature shown with
the scan tool should approximately match.
(3) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : Go to Step 5.

NO : Refer to DTC P0111 -Intake Air Temperature Circuit
Range/Performance Problem P.13A-191, DTC P0112
-Intake Air Temperature Circuit Low Input P.13A-197,
DTC P0113 -Intake Air Temperature Circuit High
Input P.13A-201.
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STEP 5. Using scan tool MB991958, check data list item 6:
Engine Coolant Temperature Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991958 to the data reading mode for item
6, Engine Coolant Temperature Sensor.
* The engine coolant temperature and temperature
shown with the scan tool should approximately match.

(3) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : Go to Step 6.

NO : Referto DTC P0116 -Engine Coolant Temperature
Circuit Range/Performance ProblemP.13A-207, DTC
P0117 -Engine Coolant Temperature Circuit Low
Input P.13A-213, DTC P0118 -Engine Coolant
Temperature Circuit High Input P.13A-218.

STEP 6. Using scan tool MB991958, check data list item 8:
Manifold Absolute Pressure Sensor.
(1) Turn the ignition switch the "ON" position.
(2) Set scan tool MB991958 to the data reading mode for item
8, Manifold Absolute Pressure Sensor.
* When altitude is 0 m (0 foot), 101 kPa (29.8 in.Hg).
* When altitude is 600 m (1,969 feet), 95 kPa (28.1 in.Hg).
* When altitude is 1,200 m (3,937 feet), 88 kPa (26.0
in.HQ).
* When altitude is 1,800 m (5,906 feet), 81 kPa (23.9
in.Hg).
(3) Start the engine.
* When the engine is idling, 16 -36 kPa (4.7 -10.6 in.Hg).
* When the engine is suddenly revved, manifold absolute
pressure varies.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : Go to Step 7.
NO : Referto DTC P0106 —Manifold Absolute Pressure
Circuit Range/Performance Problem P.13A-169, DTC
P0107 —-Manifold Absolute Pressure Circuit Low Input
P.13A-178, DTC P0108 -Manifold Absolute Pressure
Circuit High Input P.13A-186.

STEP 7. Check harness connector B-101, B-120, B-103 and
B-116 at injector for damage.

Q: Is the harness connector in good condition?

YES : Go to Step 8.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 14.
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Injector side
connector

AKG604038AB

STEP 8. Check the injector.

(1) Disconnect the injector connector B-101, B-120, B-103 and
B-116.

(2) Measure the resistance between each injector side
connector terminal No. 1 and No. 2.

Standard value: 10.5 -13.5 ohms [at 20° C (68°F)]
Q: Is the measured resistance between 10.5 and 13.5 ohms
[at 20°C (68°F)]?
YES : Go to Step 9.
NO : Replace the injector. Then go to Step 14.

STEP 9. Check harness connector B-10 at ECM for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step10.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 14.

STEP 10. Check for harness damage between injector
connector and ECM connector.

a. Check the harness wire between injector connector B-101
(terminal No. 2) and ECM connector B-10 (terminal No. 2)
at No. 1 cylinder injector.

b. Check the harness wire between injector connector B-120
(terminal No. 2) and ECM connector B-10 (terminal No.3) at
No. 2 cylinder injector.

c. Check the harness wire between injector connector B-103
(terminal No. 2) and ECM connector B-10 (terminal No. 18)
at No. 3 cylinder injector.

d. Check the harness wire between injector connector B-116
(terminal No. 2) and ECM connector B-10 (terminal No. 19)
at No. 4 cylinder injector.

Q: Is the harness wire in good condition?

YES : Go to Step 11.
NO : Repairit. Then go to Step 14.

STEP 11. Check the fuel pressure.
Refer to On-vehicle Service —Fuel Pressure Test P.13A-960.
Q: Is the fuel pressure normal?

YES : Go to Step 12.
NO : Repairit. Then go to Step 14.

STEP 12. Check for entry of foreign matter (water,
kerosene, etc.) into fuel.

Q: Are there any abnormalities?

YES : Replace the fuel. Then go to Step 14.
NO: Go to Step 13.
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STEP 13. Replace the injector.

(1) Replace the injector.

(2) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-Il Drive Cycle -Pattern 21
P.13A-11.

(3) Check the diagnostic trouble code (DTC).

Q:Is DTC P0171 set?
YES : Replace the ECM. When the ECM is replaced,

NO :

register the ID code. Refer to GROUP 42B, Diagnosis
-ID Code Registration Judgment Table <Vehicles with
KOS> P.42B-11 or GROUP 42C, Diagnosis -ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-10. Then go to Step 14.

The inspection is complete.

STEP 14. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-II Drive Cycle -Pattern 21
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:Is the DTC P0171 set?
YES : Retry the troubleshooting.

NO :

The inspection is complete.

DTC P0172: System too Rich

Fuel Trim Circuit
* Refer to DTC P0201 -Injector Circuit-Cylinder 1
P.13A-383, DTC P0202 -Injector Circuit-Cylinder
2 P.13A-393, DTC P0203 -Injector Circuit-Cylin-
der 3 P.13A-403, DTC P0204 -Injector Cir-
cuit-Cylinder 4 P.13A-413.

CIRCUIT OPERATION
* Refer to DTC P0201 -Injector Circuit-Cylinder 1
P.13A-383, DTC P0202 -Injector Circuit-Cylinder
2 P.13A-393, DTC P0203 -Injector Circuit-Cylin-
der 3 P.13A-403, DTC P0204 -Injector Cir-
cuit-Cylinder 4 P.13A-413.

TECHNICAL DESCRIPTION

* If a malfunction occurs in the fuel system, the fuel
trim value becomes too small.

* The ECM checks whether the fuel trim value is
within a specified range.

DESCRIPTIONS OF MONITOR METHODS

Air/fuel learning value (long time fuel trim) and
air/fuel feedback integral value (short time fuel
trim) are too rich.

MONITOR EXECUTION
Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
* Misfire monitor

Sensor (The sensor below is determined to be
normal)

Mass airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor

Throttle position sensor
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DTC SET CONDITIONS
Logic Flow Chart

( Start )

Y

Monitoring
conditions

No

No

KLrn >= KO

Yes |«

Continuous
failure for 5secs

Yes

KLrn: Long-term trim

Malfunction Good
v Ki
KO
End K1
K2
K3

Check Conditions
* Under the closed loop air/fuel ratio control.
* Engine coolant temperature is higher than 76°C
(169°F).
* Mass airflow sensor output is 9 g/sec or more.

Judgement Criterion
* Long-term fuel trim has continued to be lower
than -12.5 percent for 5 seconds.
or
* Short-term fuel trim has continued to be lower
than -10.2 percent <Except for California> or
-5.5 percent <California> for 5 seconds.

: Short-term trim

: Maximum limit of long-term trim
: Maximum limit of short-term trim
: Minimum limit of long-term trim

: Minimum limit of short-term trim

AK604328

Check Conditions
* Under the closed loop air/fuel ratio control.
* Engine coolant temperature is higher than 76° C

(169°F).

* Mass airflow sensor output is 9 g/sec or less.

Judgement Criterion
* Long-term fuel trim has continued to be lower
than -12.5 percent for 5 seconds.

or

* Short-term fuel trim has continued to be lower
than -15.2 percent <Except for California> or
-10.5 percent <California> for 5 seconds.

TSB Revision




MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A-361
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Check Conditions OBD-ll DRIVE CYCLE PATTERN
. Englge coolant temperature is higher than 76°C  Refer to Diagnostic Function ~OBD-II Drive Cycle —
(169°F). Pattern 21 P.13A-11.
* Under the closed loop air/fuel ratio control.
Judgement Criterion TROUBLESHOOTING HINTS (The most likely
* Long-term fuel trim has continued to be -12.5 causes for this code to be set are:)
percent for 2 seconds. * Mass airflow sensor failed.
or _ . * Injector failed.
* Short-term fuel trim has continued to be -25.0 « Incorrect fuel pressure.
percent for 2 seconds. + Engine coolant temperature sensor failed.
* Intake air temperature sensor failed.
* Barometric pressure sensor failed.
* Manifold absolute pressure sensor failed.
* ECM failed.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
* MB991824: V.C.I.
* MB991827: USB Cable
* MB991910: Main Harness A

STEP 1. Using scan tool MB991958, check data list item 10:
Mass Airflow Sensor.

| A CAUTION |

To prevent damage to scan tool MB991958, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.

(1) Connect scan tool MB991958 to the data link connector.
(2) Start the engine and run at idle.

(3) Set scan tool MB991958 to the data reading mode for item

=) \’ @
ﬁ@ﬁk% |

)

By Y
© \ & 10, Mass Airflow Sensor.
MB991910 \f\ ’ @/ (4) Warm up the engine to normal operating temperature: 80°C
NOT N to 95°C (176°F to 203°F).
\ \\%\ * When idling, between 1,350 and 1,670 millivolts.
MB991824 * When 2,500 r/min, between 1,620 and 2,020 millivolts.

: (5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
l YES : YES: Go to Step 2.
= NO : Referto DTC P0101 —-Mass Airflow Circuit

Range/Performance Problem P.13A-151, DTC P0102

—-Mass Airflow Circuit Low Input P.13A-157, DTC
P0103 -Mass Airflow Circuit High Input P.13A-164.

/.
MB991827 AK700568AB
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

STEP 2. Using scan tool MB991958, check data list item 5:
Intake Air Temperature Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991958 to the data reading mode for item
5, Intake Air Temperature Sensor.
* The intake air temperature and temperature shown with
the scan tool should approximately match.
(3) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : Go to Step 3.
NO : Referto DTC P0111 -Intake Air Temperature Circuit
Range/Performance Problem P.13A-191, DTC P0112
-Intake Air Temperature Circuit Low Input P.13A-197,
DTC P0113 -Intake Air Temperature Circuit High
Input P.13A-201.

STEP 3. Using scan tool MB991958, check data list item 6:
Engine Coolant Temperature Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991958 to the data reading mode for item
6, Engine Coolant Temperature Sensor.
* The engine coolant temperature and temperature
shown with the scan tool should approximately match.

(3) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : Go to Step 4.

NO : Referto DTC P0116 -Engine Coolant Temperature
Circuit Range/Performance ProblemP.13A-207, DTC
P0117 -Engine Coolant Temperature Circuit Low
Input P.13A-213, DTC P0118 -Engine Coolant
Temperature Circuit High Input P.13A-218.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A-363
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 4. Using scan tool MB991958, check data list item 8:
Manifold Absolute Pressure Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991958 to the data reading mode for item
8, Manifold Absolute Pressure Sensor.
* When altitude is 0 m (0 foot), 101 kPa (29.8 in.Hg).
* When altitude is 600 m (1,969 feet), 95 kPa (28.1 in.Hg).
* When altitude is 1,200 m (3,937 feet), 88 kPa (26.0
in.Hg).
* When altitude is 1,800 m (5,906 feet), 81 kPa (23.9
in.Hg).
(3) Start the engine.
* When the engine is idling, 16 -36 kPa (4.7 -10.6 in.Hg).
* When the engine is suddenly revved, manifold absolute
pressure varies.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : Go to Step 5.

NO : Referto DTC P0106 —Manifold Absolute Pressure
Circuit Range/Performance Problem P.13A-169, DTC
P0107 -Manifold Absolute Pressure Circuit Low Input
P.13A-178, DTC P0108 -Manifold Absolute Pressure
Circuit High Input P.13A-186.

AK604038AB

STEP 5. Check the injector.

(1) Disconnect the injector connector B-101, B-120, B-103 and
B-116.

(2) Measure the resistance between each injector side
connector terminal No. 1 and No. 2.

Standard value: 10.5 -13.5 ohms [at 20° C (68° F)]
Q: Is the measured resistance between 10.5 and 13.5 ohms
[at 20°C (68°F)]?
YES : Go to Step 6.
NO : Replace the injector. Then go to Step 8.

STEP 6. Check the fuel pressure.
Refer to On-vehicle Service —-Fuel Pressure Test P.13A-960.
Q: Is the fuel pressure normal?

YES : Go to Step 7.
NO : Repairit. Then go to Step 8.

TSB Revision




13A-364 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 7. Replace the injector.

(1) Replace the injector.

(2) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-Il Drive Cycle -Pattern 21
P.13A-11.

(3) Check the diagnostic trouble code (DTC).

Q:Is DTC P0172 set?

YES : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
-ID Code Registration Judgment Table <Vehicles with
KOS> P.42B-11 or GROUP 42C, Diagnosis -ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-10. Then go to Step 8.

NO : The inspection is complete.

STEP 8. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-II Drive Cycle -Pattern 21
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:1s DTC P0172 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A-365
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0181: Fuel Tank Temperature Sensor Circuit Range/Performance

FUEL TANK TEMPERATURE SENSOR CIRCUIT

B-11
— 5V
O @ BRBBEOBDE @ Egﬁ%EOL
@@’@@@@@@ MODULE
JELCECEOO
OOREOBHO @
115

|_

u

O

C-129 >
[telelar o Tslelzlelod| | 7
N EF T ECEEED )
FROM

5 COMBNATION

= METER

o

>

, 1.
D-20
(MU802058) FUEL TANK TEMPERATURE

SENSOR (INTEGRATED IN FUEL

[l
(1 (2)3) PUMP MODULE)
|

AK704106AB

AK900595 AB
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

Connector: D-20

NN T ==\

Fuel tank differential
pressure sensor

/) JF
Dl
"

N /\
Fuel pump module (incorporating
fuel level sensor (main) and

fuel tank temperature sensor)

AK704107AB

CIRCUIT OPERATION

* 5-volt voltage is applied to the fuel tank tempera-
ture sensor output terminal (terminal No. 3) from
the ECM (terminal No. 115) via the resistor in the
ECM.

* The fuel tank temperature sensor output voltage
increases when the resistance increases and
decreases when the resistance decreases. The
ground terminal (terminal No. 1) is grounded to
the vehicle body.

TECHNICAL DESCRIPTION

* The fuel tank temperature sensor converts the
fuel tank temperature to a voltage.

* The ECM detects the fuel tank temperature with
this output voltage.

DESCRIPTIONS OF MONITOR METHODS

Fuel tank temperature at engine start is higher than
engine coolant temperature at engine start by
specified value when engine is cold start condi-
tion.

MONITOR EXECUTION
Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
* Not applicable

Sensor (The sensor below is determined to be
normal)
* Engine coolant temperature sensor
* Intake air temperature sensor
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A-367
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS
Logic Flow Chart

( Start )

A

Monitoring
conditions

“Fuel temp. at
engine start’-
“engine coolant temp. at
engine start”
> 15°C (59°F)

Yes

\

Engine
coolant temp.
> =60°C (140°F)

Yes

\

Max.
vehicle speed
> 30km/h (19mph)

Malfunction

\

Engine
coolant temp.
> =60°C (140°F)

Yes

Y

Max.
vehicle speed
> 30km/h (19mph)

Good

/

End

Check Conditions
* The engine coolant temperature -intake air tem-
perature is 5° C (9°F) or less when the engine is
started.
* The engine coolant temperature is between
-10°C (14°F) and 36° C (97° F) when the engine
is started.

AK604329

* The engine coolant temperature is higher than
60°C (140°F).

* Maximum vehicle speed is higher than 30 km/h
(19 mph) after the engine starting sequence has
been completed.

Judgement Criterion
* The fuel tank temperature —-engine coolant tem-
perature is 15° C (27° F) or more when the engine
is started.
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13A-368

MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

OBD-Il DRIVE CYCLE PATTERN
Refer to Diagnostic Function —-OBD-II Drive Cycle -
Pattern 14 P.13A-11.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)
* Fuel tank temperature sensor failed.
* Fuel tank temperature sensor circuit harness
damage, or connector damage.
* ECM failed.

NOTE: A diagnostic trouble code (DTC) could be
output if the engine and the radiator have been
flushed repeatedly when the engine coolant temper-
ature was high (or the fuel tank temperature was
high). Because this is not a failure, the DTC must be
erased.

Make sure to test drive the vehicle in accordance
with the OBD-II drive cycle pattern in order to verify
that a DTC will not be output.

DIAGNOSIS

Required Special Tools:
* MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
* MB991824: V.C.I.
* MB991827: USB Cable
* MB991910: Main Harness A

STEP 1. Using scan tool MB991958, check data list item 53:
Fuel Tank Temperature Sensor.

| /A CAUTION |

AK700568AB

. @1 YES :
\@@@m
NO :
/.
MB991827

To prevent damage to scan tool MB991958, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991958 to the data reading mode for item
53, Fuel Tank Temperature Sensor.
* Approximately the same as the ambient air temperature
when the engine is cooled.

(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points ~-How to
Cope with Intermittent Malfunctions P.00-15.

Go to Step 2.

STEP 2. Check harness connector D-20 at the fuel tank
temperature sensor for damage.

Q: Is the harness connector in good condition?

YES :
NO :

Go to Step 3.
Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 7.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

13A-369

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Fuel tank temperature
sensor connector

AK203165AC

STEP 3. Check the fuel tank temperature sensor.

(1) Disconnect the fuel tank temperature sensor connector
D-20.

(2) Measure the resistance between terminal No. 1 and No. 3
of the fuel tank temperature sensor.

Standard value: 0.5 -12.0 kQ

Q: Is the measured resistance between 0.5 and 12.0 kQ?
YES : Go to Step 4.
NO : Replace the fuel tank temperature sensor. Then go to
Step 7.

D-20 harness
connector:
component side

GX2X
_YGBV_

AK704111AB

STEP 4. Check the continuity at fuel tank temperature
sensor harness side connector D-20.
(1) Disconnect the connector D-20 and measure at the harness
side.
(2) Check for the continuity between terminal No. 1 and
ground.
e Continuity (2 ohms or less)

Q: Does continuity exist?
YES : Go to Step 5.
NO : Repair harness wire between fuel tank temperature
sensor connector D-20 (terminal No. 1) and ground
because of harness damage. Then go to Step 7.

STEP 5. Check harness connector B-11 at ECM for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 6.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 7.
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13A-370 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 6. Check for harness damage between fuel tank
temperature sensor connector D-20 (terminal No. 3) and
ECM connector B-11 (terminal No. 115).

NOTE: Check harness after checking intermediate connector
C-129. If intermediate connector is damaged, repair or replace
it. Refer to GROUP 00E, Harness Connector Inspection

P.00E-2. Then go to Step 7.

Q: Is the harness wire in good condition?

YES : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
-ID Code Registration Judgment Table <Vehicles with
KOS> P.42B-11 or GROUP 42C, Diagnosis -ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-10. Then go to Step 7.

NO : Repairit. Then go to Step 7.

STEP 7. Test the OBD-Ill drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-II Drive Cycle -Pattern 14
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0181 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A-371
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0182: Fuel Tank Temperature Sensor Circuit Low Input

FUEL TANK TEMPERATURE SENSOR CIRCUIT

B-11
— 5V
O @ BRBBEOBDE @ Egﬁ%EOL
@@’@@@@@@ MODULE
JELCECEOO
OOREOBHO @
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

Connector: D-20

NN T ==\

Fuel tank differential

D)
& ol ////T/Qj
\x&@i@

Fuel pump module (incorporating
fuel level sensor (main) and
fuel tank temperature sensor)

AK704107AB

CIRCUIT OPERATION

* 5-volt voltage is applied to the fuel tank tempera-
ture sensor output terminal (terminal No. 3) from
the ECM (terminal No. 115) via the resistor in the
ECM.

* The fuel tank temperature sensor output voltage
increases when the resistance increases and
decreases when the resistance decreases. The
ground terminal (terminal No. 1) is grounded to
the vehicle body.

TECHNICAL DESCRIPTION

* The fuel tank temperature sensor converts the
fuel tank temperature to a voltage.

* The ECM detects the fuel tank temperature with
this output voltage.

DESCRIPTIONS OF MONITOR METHODS

Fuel tank temperature sensor output voltage is out of
specified range.

MONITOR EXECUTION

Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
* Not applicable

Sensor (The sensor below is determined to be
normal)
* Not applicable
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

13A-373

DTC SET CONDITIONS
Logic Flow Chart

1 Start )

\
A

Check Condition

* 2 seconds or more have passed since the engine

starting sequence was completed.
Judgement Criterion

* Sensor output voltage has continued to be 0.1

volt or lower for 2 seconds.

Monitoring No
conditions
Output voltage No

<0.1V

Yes Output voltage
> 4.6V
No
Continuous
failure for 2secs
Malfunction Good
< [
A
End

AK704390

OBD-II DRIVE CYCLE PATTERN

Pattern 23 P.13A-11.

Refer to Diagnostic Function ~-OBD-II Drive Cycle -

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)
* Fuel tank temperature sensor failed.
* Shorted fuel tank temperature sensor circuit, or

connector damage.
e ECM failed.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
* MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
* MB991824: V.C.I.
« MB991827: USB Cable
* MB991910: Main Harness A

s
Data link
connector

% ] ] ] ] ] ] ] ] ] ] ] ] ] ] [ ] > WD,

MB991827

AK700568AB

STEP 1. Using scan tool MB991958, check data list item 53:
Fuel Tank Temperature Sensor.

/A CAUTION |
To prevent damage to scan tool MB991958, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991958 to the data reading mode for item
53, Fuel Tank Temperature Sensor.
* Approximately the same as the ambient air temperature
when the engine is cooled.

(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points ~How to
Cope with Intermittent Malfunctions P.00-15.

NO: Go to Step 2.

STEP 2. Check harness connector D-20 at the fuel tank
temperature sensor for damage.
Q: Is the harness connector in good condition?

YES : Go to Step 3.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 6.

Fuel tank temperature
sensor connector

AK203165AC

STEP 3. Check the fuel tank temperature sensor.

(1) Disconnect the fuel tank temperature sensor connector
D-20.

(2) Measure the resistance between terminal No. 1 and No. 3
of the fuel tank temperature sensor.

Standard value: 0.5 -12.0 kQ

Q: Is the measured resistance between 0.5 and 12.0 kQ?
YES : Go to Step 4.
NO : Replace the fuel tank temperature sensor. Then go to
Step 6.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 4. Check harness connector B-11 at ECM for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 5.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 6.

STEP 5. Check for short circuit to ground between fuel
tank temperature sensor connector D-20 (terminal No. 3)
and ECM connector B-11 (terminal No. 115).

NOTE: Check harness after checking intermediate connector
C-129. If the intermediate connector is damaged, repair or
replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.O0OE-2. Then go to Step 6.

Q: Is the harness wire in good condition?

YES : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
-ID Code Registration Judgment Table <Vehicles with
KOS> P.42B-11 or GROUP 42C, Diagnosis -ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-10. Then go to Step 6.

NO : Repairit. Then go to Step 6.

STEP 6. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-II Drive Cycle —Pattern 23
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0182 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0183: Fuel Tank Temperature Sensor Circuit High Input

FUEL TANK TEMPERATURE SENSOR CIRCUIT
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Connector: D-20

NN T ==\

Fuel tank differential
pressure sensor

3 —\
/ ////@27@)
\x&@

Fuel pump module (incorporating
fuel level sensor (main) and
fuel tank temperature sensor)

AK704107AB

CIRCUIT OPERATION

* 5-volt voltage is applied to the fuel tank tempera-
ture sensor output terminal (terminal No. 3) from
the ECM (terminal No. 115) via the resistor in the
ECM.

* The fuel tank temperature sensor output voltage
increases when the resistance increases and
decreases when the resistance decreases. The
ground terminal (terminal No. 1) is grounded to
the vehicle body.

TECHNICAL DESCRIPTION

* The fuel tank temperature sensor converts the
fuel tank temperature to a voltage.

* The ECM detects the fuel tank temperature with
this output voltage.

DESCRIPTIONS OF MONITOR METHODS

Fuel tank temperature sensor output voltage is out of
specified range.

MONITOR EXECUTION

Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
* Not applicable

Sensor (The sensor below is determined to be
normal)
* Not applicable
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DTC SET CONDITIONS
Logic Flow Chart

1 Start )

Check Condition

* 2 seconds or more have passed since the engine

starting sequence was completed.

Judgement Criterion

* Sensor output voltage has continued to be 4.6

volts or higher for 2 seconds.

\
A

Monitoring No

conditions

Output voltage No

<0.1V

Yes Output voltage
> 4.6V
No
Continuous
failure for 2secs
Malfunction Good
< [
A
End

AK704390

OBD-II DRIVE CYCLE PATTERN

Refer to Diagnostic Function ~-OBD-II Drive Cycle -
Pattern 23 P.13A-11.

TROUBLESHOOTING HINTS (The most
likely causes for this code to be set are:)

* Fuel tank temperature sensor failed.
* Open fuel tank temperature sensor circuit, har-
ness damage, or connector damage.

e ECM failed.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
* MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
e MB991824: V.C.I.
* MB991827: USB Cable
* MB991910: Main Harness A
* MB992110: Power Plant ECU Check Harness

MB991824

B/ | DY

|

MB991827

AK700568AB

STEP 1. Using scan tool MB991958, check data list item 53:
Fuel Tank Temperature Sensor.

/A CAUTION |
To prevent damage to scan tool MB991958, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991958 to the data reading mode for item
53, Fuel Tank Temperature Sensor.
* Approximately the same as the ambient air temperature
when the engine is cooled.

(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points ~-How to
Cope with Intermittent Malfunctions P.00-15.

NO: Go to Step 2.

STEP 2. Check harness connector D-20 at the fuel tank
temperature sensor for damage.
Q: Is the harness connector in good condition?

YES : Go to Step 3.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 10.
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MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

Fuel tank temperature
sensor connector

AK203165AC

STEP 3. Check the fuel tank temperature sensor.

(1) Disconnect the fuel tank temperature sensor connector
D-20.

(2) Measure the resistance between terminal No. 1 and No. 3
of the fuel tank temperature sensor.

Standard value: 0.5 -12.0 kQ

Q: Is the measured resistance between 0.5 and 12.0 kQ2?
YES : Go to Step 4.
NO : Replace the fuel tank temperature sensor. Then go to
Step 10.

D-20 harness
connector:
component side
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STEP 4. Check the sensor supply voltage at fuel tank
temperature sensor harness side connector D-20.
(1) Disconnect the connector D-20 and measure at the harness
side.
(2) Turn the ignition switch to the "ON" position.
(3) Measure the voltage between terminal No. 3 and ground.
* Voltage should be between 4.5 and 4.9 volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the measured voltage between 4.5 and 4.9 volts?

YES : Go to Step 7.
NO: Go to Step 5.

STEP 5. Check harness connector B-11 at ECM for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 6.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 10.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

13A-381

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Body side harness

Power plant ECU

[0) ()
check harness connector E

=
@B ® O
69 ©3©2071008968678665 €3 63

OCECOCET IS
(1) EEOERO0N @

¢

J

AK604190AB

STEP 6. Check the sensor supply voltage at ECM
connector B-11 by using power plant ECU check harness
special tool MB992110.

(1) Disconnect all ECM connectors. Connect the power plant
ECU check harness special tool MB992110 between the
separated connectors.

(2) Disconnect the fuel tank temperature sensor connector
D-20.

(3) Turn the ignition switch to the "ON" position.

(4) Measure the voltage between terminal No. 115 and ground.
* Voltage should be between 4.5 and 4.9 volts.
(5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the measured voltage between 4.5 and 4.9 volts?

YES : Check harness connector C-129 at intermediate
connector for damage, and repair or replace as
required. Refer to GROUP 00E, Harness Connector
Inspection P.00E-2. If the intermediate connector is in
good condition, repair the harness wire between fuel
tank temperature sensor connector D-20 (terminal
No. 3) and ECM connector B-11 (terminal No. 115)
because of open circuit. Then go to Step 10.

NO : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
-ID Code Registration Judgment Table <Vehicles with
KOS> P.42B-11 or GROUP 42C, Diagnosis -ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-10. Then go to Step 10.

D-20 harness
connector:
component side
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STEP 7. Check the continuity at fuel tank temperature
sensor harness side connector D-20.
(1) Disconnect the connector D-20 and measure at the harness
side.
(2) Check for the continuity between terminal No. 1 and
ground.
* Continuity (2 ohms or less)

Q: Does continuity exist?

YES : Go to Step 8.

NO : Repair harness wire between fuel tank temperature
sensor connector D-20 (terminal No. 1) and ground
because of open circuit or harness damage. Then go
to Step 10.
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13A-382 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 8. Check harness connector B-11 at ECM for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 9.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 10.

STEP 9. Check for harness damage between fuel tank
temperature sensor connector D-20 (terminal No. 3) and
ECM connector B-11 (terminal No. 115).

NOTE: Check harness after checking intermediate connector
C-129. If the intermediate connector is damaged, repair or
replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 10.

Q: Is the harness wire in good condition?

YES : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
-ID Code Registration Judgment Table <Vehicles with
KOS> P.42B-11 or GROUP 42C, Diagnosis -ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-10. Then go to Step 10.

NO : Repairit. Then go to Step 10.

STEP 10. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function -OBD-II Drive Cycle —Pattern 23
P.13A-11.

(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0183 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A-383
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0201: Injector Circuit-Cylinder 1
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13A-384 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Connector: B-101
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CIRCUIT OPERATION DESCRIPTIONS OF MONITOR METHODS
* The injector power is supplied from the injector The ECM detects open circuit and short malfunction.
relay (terminal No. 3).
* The ECM controls the injector by turning the MONITOR EXECUTION

power transistor in the ECM "ON" and "OFF". Continuous

TECHNICAL DESCRIPTION
* The amount of fuel injected by the injector is con-
trolled by the amount of continuity time the coil is
grounded by the ECM.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A_385
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
MONITOR EXECUTION CONDITIONS Sensor (The sensor below is determined to be

(Other monitor and Sensor) normal)
* Not applicable

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
* Not applicable

DTC SET CONDITIONS <Circuit continuity —open circuit and shorted low>

Logic Flow Chart

( Start )

Y

Monitoring
conditions

No

Injector voltage <= 3V

No

Continuous
failure for 2secs

Malfunction Good
\
End
AK604331
Check Condition Judgement Criterion
* Engine is running. * The supply voltage is 3 volts or less without the

injector driving for 2 seconds.
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13A-386 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS <Circuit continuity -shorted high>

Logic Flow Chart
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Check Condition TROUBLESHOOTING HINTS (The most
9 9 likely causes for this code to be set are:)
* No. 1 cylinder injector failed.
* Open or shorted No. 1 cylinder injector circuit,

harness damage, or connector damage.

Judgement Criterion
* The coil current is 4.5 amperes or more with the
injector driving for 2 seconds.

* ECM failed.
OBD-ll DRIVE CYCLE PATTERN
Refer to Diagnostic Function —OBD-Il Drive Cycle -
Pattern 23 P.13A-11.
DIAGNOSIS

Required Special Tools:
* MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
e MB991824: V.C.I.
* MB991827: USB Cable
¢ MB991910: Main Harness A
* MB991658: Test Harness
* MB992110: Power Plant ECU Check Harness
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13A-387
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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Injector side
connector

STEP 1. Using scan tool MB991958, check actuator test
item 1: No. 1 Injector.

| A CAUTION |
To prevent damage to scan tool MB991958, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991958 to the actuator testing mode for
item 1 No. 1 injector.
(4) Warm up the engine to normal operating temperature: 80°C
to 95°C (176°F to 203°F).
* The idle should become slightly rougher.
(5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the actuator operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points —-How to
Cope with Intermittent Malfunctions P.00-15.

NO: Go to Step 2.

STEP 2. Check harness connector B-101 at No. 1 cylinder
injector for damage.
Q: Is the harness connector in good condition?

YES : Go to Step 3.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 20.

AK604038AB

STEP 3. Check the No. 1 cylinder injector.

(1) Disconnect the No. 1 cylinder injector connector B-101.

(2) Measure the resistance between injector side connector
terminal No. 1 and No. 2.

Standard value: 10.5 -13.5 ohms [at 20° C (68° F)]
Q: Is the measured resistance between 10.5 and 13.5 ohms
[at 20°C (68°F)]?
YES : Go to Step 4.

NO : Replace the No. 1 cylinder injector. Then go to Step
20.

TSB Revision




13A-388 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 4. Measure the power supply voltage at No. 1

cylinder injector connector.

(1) Disconnect connector B-101 and measure at the harness
side.

(2) Turn the ignition switch to the "ON" position.

(3) Measure the voltage between terminal No. 1 and ground.

* Voltage should be battery positive voltage.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

B-101 harness

connector: 8 a . .
component side —— Q: Is battery positive voltage (approximately 12 volts)
:Q present?
YES : Go to Step 14.

NO : Go to Step 5.

AK604191AB

STEP 5. Check harness connector A-24X at injector relay
for damage.

Q: Is the harness connector in good condition?

YES : Go to Step 6.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 20.

STEP 6. Check the injector relay.

(1) Remove the injector relay.

(2) Check for continuity between the injector relay terminal No.
1 and No. 2.
There should be continuity.

Injector relay side connector

AK604033 AB

(3) Use jumper wires to connect injector relay terminal No. 1 to
the positive battery terminal and terminal No. 2 to the
negative battery terminal.

(4) Check for continuity between the injector relay terminal No.

I