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13B_1 62 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0122: Throttle Position Sensor (Main) Circuit Low Input

/A CAUTION |

If DTC P0122 has been set, TCL related DTC
U1120 is also set. After P0122 has been diag-
nosed, don't forget to erase DTC U1120.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-163

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CIRCUIT OPERATION

e A 5-volt power supply is applied on the throttle
position sensor (main) power terminal (terminal
No. 5) from the PCM (terminal No. 94).

The ground terminal (terminal No. 3) is grounded
with PCM (terminal No. 95).

TECHNICAL DESCRIPTION
e The throttle position sensor (main) outputs volt-
age which corresponds to the throttle valve open-
ing angle.
o The PCM checks whether the voltage is within a
specified range.

DESCRIPTIONS OF MONITOR METHODS

Throttle position sensor (main) 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)
o Not applicable

Sensor (The sensor below is determined to be
normal)
o Not applicable
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13B-164 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS
Logic Flow Chart

OUTPUT VOLTAGE NO
<=0.35V
YES
- YES OUTPUT VOLTAGE > =4.8V
NO
CONTINUOUS
FAILURE FOR 0.5sec
Y
MALFUNCTION GOOD
Y
END
AK302389
Check Condition TROUBLESHOOTING HINTS (The most
e Ignition switch is "ON" position. likely causes for this code to be set are:)
Judgement Criteria o Throttle position sensor failed.
« Throttle position sensor (main) output voltage e Open or shorted throttle position sensor (main)
should be 0.35 volt or less for 0.5 second. circuit, harness damage, or connector damage.

e PCM failed.

OBD-lI DRIVE CYCLE PATTERN
None.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-165
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
o MB991958: Scan tool (MUT-IlIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
o MB991658: Test Harness

STEP 1. Using scan tool MB991958, check datalist item 79:
Throttle Position Sensor (main).

| A CAUTION |
To prevent damage to scan tool MB991958, always turn the
/. RONNECTOR 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) Tum the ignition switch to the "ON" position.
(3) Detach the intake air hose at the throttle body.
(4) Disconnect the connector of the throttle position sensor.
(5) Use test harness special tool (MB991658) to connect only
terminals No. 3, No. 4, No. 5, and No. 6.
(6) Set scan tool MB991958 to the data reading mode for item
79, Throttle Position Sensor (main).
e Output voltage should be between 0.3 and 0.7 volt when
the throttle valve is fully closed with your finger.
e Output voltage should be between 4.0 volts or more
when the throttle valve is fully open with your finger.
(7) Tum the ignition switch to the "LOCK"(OFF) position.

Q:lIs the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
MB991827 AC0541248 Trouble shooting/Inspection Service Points — How to

Cope with Intermittent Malfunctions P.00-14.
NO : Goto Step 2.

STEP 2. Check harness connector B-06 at throttle position
sensor for damage.

Q:lIs the harness connector in good condition?
YES : Go to Step 3.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 11.
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13B-166 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 3. Measure the sensor supply voltage at throttle

position sensor harness side connector B-06.

(1) Disconnect the connector B-06 and measure at the harness
side.

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

(3) Measure the voltage between terminal No. 5 and ground.
¢ Voltage should be between 4.9 and 5.1 volts.
(4) Tum the ignition switch to the "LOCK"(OFF) position.

Q: Is the measured voltage between 4.9 and 5.1 volts?

YES : Goto Step 7.
NO : Goto Step 4.

STEP 4. Check harness connector B-22 at PCM for
damage.
Q:Is the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-167
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS
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STEP 5. Check for open circuit and short circuit to ground
between throttle position sensor connector B-06 (terminal
No. 5) and PCM connector B-22 (terminal No. 94).
Q:lIs the harness wire in good condition?

YES : Go to Step 6.

NO : Repair it. Then go to Step 11.
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13B-168 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 6. Using scan tool MB991958, check datalist item 79:
Throttle Position Sensor (main).

| A\ CAUTION |
To prevent damage to scan tool MB991958, always turn the
R oNEC o 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) Tum the ignition switch to the "ON" position.
(3) Detach the intake air hose at the throttle body.
(4) Disconnect the connector of the throttle position sensor.
(5) Use test harness special tool (MB991658) to connect only
terminals No. 3, No. 4, No. 5, and No. 6.
(6) Set scan tool MB991958 to the data reading mode for item
79, Throttle Position Sensor (main).
¢ Output voltage should be between 0.3 and 0.7 volt when
the throttle valve is fully closed with your finger.
¢ Qutput voltage should be 4.0 volts or more when the
throttle valve is fully open with your finger.
(7) Tum the ignition switch to the "LOCK"(OFF) position.

Q:lIs the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
MB991827 AC305412AB Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Replace the PCM. Then go to Step 11.

STEP 7. Check harness connector B-22 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 8.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-169
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS
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STEP 8. Check for harness damage between throttle
position sensor connector B-06 (terminal No. 5) and PCM
connector B-22 (terminal No. 94).
Q:lIs the harness wire in good condition?

YES : Go to Step 9.

NO : Repair it. Then go to Step 11.
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13B-170 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 9. Check for open circuit, short circuit to ground and
harness damage between throttle position sensor
connector B-06 (terminal No. 6) and PCM connector B-22
(terminal No. 98).
Q:lIs the harness wire in good condition?

YES : Go to Step 10.

NO : Repair it. Then go to Step 11.

STEP 10. Replace the throttle body assembly.
(1) Replace the throttle body assembly.

(2) Tum the ignition switch to the "ON" position.
(3) Afterthe DTC has been deleted, read the DTC again.
4)

(4) Tum the ignition switch to the "LOCK" (OFF) position.
Q:Is DTC P0122 set?

YES : Replace the PCM. Then go to Step 11.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-171
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS
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STEP 11. Using scan tool MB991958, read the diagnostic
trouble code (DTC).

| 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) Tum the ignition switch to the "ON" position.

(3) Afterthe DTC has been deleted, read the DTC again.

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

Q:Is DTC P0122 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.
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13B-172 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0123: Throttle Position Sensor (main) Circuit High Input

/A CAUTION |

If DTC P0123 has been set, TCL related DTC
U1120 is also set. After P0123 has been diag-
nosed, don't forget to erase DTC U1120.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-173

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CIRCUIT OPERATION

e A 5-volt power supply is applied on the throttle
position sensor (main) power terminal (terminal
No. 5) from the PCM (terminal No. 94).

The ground terminal (terminal No. 3) is grounded
with PCM (terminal No. 95).

TECHNICAL DESCRIPTION
e The throttle position sensor (main) outputs volt-
age which corresponds to the throttle valve open-
ing angle.
o The PCM checks whether the voltage is within a
specified range.

DESCRIPTIONS OF MONITOR METHODS

Throttle position sensor (main) 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)
o Not applicable

Sensor (The sensor below is determined to be
normal)
o Not applicable
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13B-174 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS
Logic Flow Chart

OUTPUT VOLTAGE NO
< =0.35V
YES
YES

< OUTPUT VOLTAGE > =4.8V

NO
CONTINUOUS
FAILURE FOR 0.5sec
Y
MALFUNCTION GOOD
Y
END
AK302389
e Ignition switch is "ON" position. likely causes for this code to be set are:)
Judgement Criteria o Throttle position sensor failed.
e Throttle position sensor (main) output voltage e Open throttle position sensor (main) circuit, or
should be 4.8 volts or more for 0.5 second. harness damage or connector damage.

e PCM failed.

OBD-lI DRIVE CYCLE PATTERN
None.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-175
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
o MB991958: Scan tool (MUT-IlIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
o MB991658: Test Harness

STEP 1. Using scan tool MB991958, check datalist item 79:
Throttle Position Sensor (main).

| A CAUTION |
To prevent damage to scan tool MB991958, always turn the
/. RONNECTOR 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) Tum the ignition switch to the "ON" position.
(3) Detach the intake air hose at the throttle body.
(4) Disconnect the connector of the throttle position sensor.
(5) Use test harness special tool (MB991658) to connect only
terminals No. 3, No. 4, No. 5, and No. 6.
(6) Set scan tool MB991958 to the data reading mode for item
79, Throttle Position Sensor (main).
e Output voltage should be between 0.3 and 0.7 volt when
the throttle valve is fully closed with your finger.
e Output voltage should be 4.0 volts or more when the
throttle valve is fully open with your finger.
(7) Tum the ignition switch to the "LOCK"(OFF) position.

Q:lIs the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
MB991827 AC0541248 Trouble shooting/Inspection Service Points — How to

Cope with Intermittent Malfunctions P.00-14.
NO : Goto Step 2.

STEP 2. Check harness connector B-06 at throttle position
sensor for damage.

Q:lIs the harness connector in good condition?
YES : Go to Step 3.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.0OOE-2. Then go to Step 8.
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13B-176 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 3. Check the continuity at throttle position sensor

harness side connector B-06.
(1) Disconnect the connector B-06 and measure at the harness

side.

(2) Measure the continuity between terminal No. 3 and ground
e Should be less than 2 ohms.

Q:Does continuity exist?
YES : Goto Step 7.
NO : Goto Step 4.

STEP 4. Check harness connector B-22 at PCM for
damage.
Q:Is the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 8.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-177
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS
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STEP 5. Check for open circuit and harness damage
between throttle position sensor connector B-06 (terminal
No. 3) and PCM connector B-22 (terminal No. 95).
Q:Is the harness wire in good condition?

YES : Go to Step 6.

NO : Repair it. Then go to Step 8.
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13B-178

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 6. Using scan tool MB991958, check datalist item 79:
Throttle Position Sensor (main).

| 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) Tum the ignition switch to the "ON" position.
(3) Detach the intake air hose at the throttle body.
(4) Disconnect the connector of the throttle position sensor.
(5) Use test harness special tool (MB991658) to connect only
terminals No. 3, No. 4, No. 5, and No. 6.
(6) Set scan tool MB991958 to the data reading mode for item
79, Throttle Position Sensor (main).
¢ Output voltage should be between 0.3 and 0.7 volt when
the throttle valve is fully closed with your finger.
¢ Qutput voltage should be 4.0 volts or more when the
throttle valve is fully open with your finger.
(7) Tum the ignition switch to the "LOCK"(OFF) position.

Q:lIs the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.

NO : Replace the PCM. Then go to Step 8.
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STEP 7. Replace the throttle body assembly.
(1) Replace the throttle body assembly.

(2) Tum the ignition switch to the "ON" position.
(3) Afterthe DTC has been deleted, read the DTC again.
4)

(4) Tum the ignition switch to the "LOCK" (OFF) position.
Q:Is DTC P0123 set?

YES : Replace the PCM. Then go to Step 8.
NO : The procedure is complete.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-179
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS
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STEP 8. Using scan tool MB991958, read the diagnostic
trouble code (DTC).

| 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) Tum the ignition switch to the "ON" position.

(3) Afterthe DTC has been deleted, read the DTC again.

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

Q:Is DTC P0123 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

13B-180

DTC P0125: Insufficient Coolant Temperature for Closed Loop Fuel Control

/A CAUTION |

If DTC P0125 has been set, TCL related DTC
U1120 is also set. After P0125 has been diag-
nosed, don't forget to erase DTC U1120.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-181
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

AK303013AB

DESCRIPTIONS OF MONITOR METHODS

e Engine coolant temperature sensor output volt-
age drops from over 40°C (104°F) to under 40°C

1) from the PCM (terminal No. 93) via the resistor (104°F) and keeps under 40°C (104°F) for 5 min-

in the PCM. The ground terminal (terminal No. 2) utes.
is grounded with PCM (terminal No. 69). e Engine coolant temperature sensor output volt-

e The engine coolant temperature sensor is a neg- age do,es, not regph clos.e loop enable. tempera-
ative temperature coefficient type of resistor. It ture within specified period when engine coolant
has the characteristic that when the engine cool- temperature sensor outputvoltage at engine start
ant temperature rises the resistance decreases. is under 7°C (45°F).

e The engine coolant temperature sensor output
voltage increases when the resistance increases MONITOR EXECUTION
and decreases when the resistance decreases. Continuous

CIRCUIT OPERATION

e 5-volt voltage is applied to the engine coolant
temperature sensor output terminal (terminal No.

TECHNICAL DESCRIPTION MONITOR EXECUTION CONDITIONS

» The engine coolant temperature sensor converts  (Other monitor and Sensor)
the engine coolant temperature to a voltage and

outputs it.
e The PCM checks whether this voltage is within a
specified range.

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)
e Mass airflow sensor
e Engine coolant temperature sensor
¢ Intake air temperature sensor
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13B-182 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS <Range/Performance problem - low input (time to reach
closed loop temperature)>

Logic Flow Chart

MONITORING
CONDITIONS?

ENGINE TEMP. WHERE YES
COOLANT > CLOSED LOOP
TEMP. STARTS

TIME HAVE PASSED
AFTER STARTING?*

MALFUNCTION GOOD

<&
<

v

END

*: SEE DTC SET CONDITIONS-SET CONDITIONS, JUDGMENT CRITERIA

AK302385

o However, time is not counted when fuel is shut
Check Conditions, Judgement Criteria off.

e About 60 — 300 seconds have passed for the
engine coolant temperature to rise to about 7°C
(44.6°F) after starting sequence was completed.

TSB Revision




MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-183
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS <Range/Performance problem - drift>
Logic Flow Chart

OVER 40°C (107°F)

YES

Y

UNDER 40°C (107°F)

YES

YES
v

MALFUNCTION GOOD

AK302387

OBD-ll DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.

Check Conditions, Judgement Criteria
e Engine coolant temperature decreases from
higher than 40°C (104°F) to lower than 40°C

(104°F).
e Then the engine coolant temperature has contin- T ROUBLESHOOTING HINTS (The most
ued to be 40°C (104°F) or lower for 5 minutes. likely causes for this code to be set are:)

e Engine coolant temperature sensor failed.

e Harness damage in engine coolant temperature
sensor circuit or connector damage.

e PCM failed.
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13B-184 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-lI1 Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A

¢ DATA LINK
 CONNECTOR

"0\
MB991910

MB991824

B

MB991827

AC305412AB

STEP 1. Using scan tool MB991958, check datalist item 21:
Engine Coolant 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) Tum the ignition switch to the "ON" position.
(3) Set scan tool MB991958 to the data reading mode for item

21, Engine Coolant Temperature Sensor.
e The engine coolant temperature and temperature
shown with the scan tool should approximately match.
(4) Tum 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
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Goto Step 2.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-185
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 2. Measure the sensor output voltage at engine
coolant temperature sensor connector B-104 by
backprobing.

(1) Do not disconnect the connector B-104.

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

(3) Measure the voltage between terminal No. 1 and ground by
backprobing.
e When engine coolant temperature is —20°C (-4 °F), volt-
age should be between 3.9 and 4.5 volts.
e When engine coolant temperature is 0°C (32°F), voltage
should be between 3.2 and 3.8 volts.
¢ When engine coolant temperature is 20°C (68°F), volt-
age should be between 2.3 and 2.9 volts.
e When engine coolant temperature is 40°C (104 °F), volt-
age should be between 1.3 and 1.9 volts.
¢ When engine coolant temperature is 60°C (140°F), volt-
age should be between 0.7 and 1.3 volts.
¢ When engine coolant temperature is 80°C (176 °F), volt-
age should be between 0.3 and 0.9 volt.
(4) Tum the ignition switch to the "LOCK" (OFF) position.

Q:lIs the measured voltage within the specified range?

YES : Go to Step 3.
NO : Goto Step 5.

B-104 HARNESS
CONNECTOR:
HARNESS SIDE

AK303038 AB

STEP 3. Check harness connector B-104 at the engine
coolant temperature sensor for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 4.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 14.
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STEP 4. Using scan tool MB991958, check datalist item 21:
Engine Coolant Temperature Sensor.

| A CAUTION |
To prevent damage to scan tool MB991958, always turn the
gl 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) Tum the ignition switch to the "ON" position.
(3) Set scan tool MB991958 to the data reading mode for item
21, Engine Coolant Temperature Sensor.
e The engine coolant temperature and temperature
shown with the scan tool should approximately match.

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

Q:lIs the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Replace the PCM. Then go to Step 14.

MB991827 AC305412AB

STEP 5. Check harness connector B-104 at engine coolant
temperature sensor for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 6.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 14.
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MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

B-104 HARNESS
CONNECTOR:
COMPONENT SIDE

AK303039 AB

STEP 6. Measure the sensor supply voltage at engine

coolant temperature sensor harness side connector B-104.

(1) Disconnect the connector B-104 and measure at the
hamess side.

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

(3) Measure the voltage between terminal No. 1 and ground.
o Voltage should be between 4.5 and 4.9 volts.
(4) Tum the ignition switch to the "LOCK" (OFF) position.

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

YES : Go to Step 8.
NO: Goto Step 7.

CONNE

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

STEP 7. Check harness connector B-22 at PCM for
damage.
Q:Is the harness connector in good condition?
YES : Replace the PCM. Then go to Step 14.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 14.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 8. Check the continuity at engine coolant

temperature sensor harness side connector B-104.

(1) Disconnect the connector B-104 and measure at the
hamess side.

B-104 HARNESS (2) Check for the continuity between terminal No. 2 and

CONNECTOR: ground.
COMPONENT SIDE e Should be less than 2 ohms.
0] Q:Does continuity exist?

YES : Go to Step 11.
NO : Goto Step 9.

STEP 9. Check harness connector B-21 at PCM for
damage.
Q:Is the harness connector in good condition?
YES : Go to Step 10.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 14.

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-189
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 10. Check for harness damage between engine
coolant temperature sensor connector B-104 (terminal No.
2) and PCM connector B-21 (terminal No. 69).

HARNESS &1
CONNECTOR:

AK303037AB

Q:lIs the harness wire in good condition?

YES : Replace the PCM. Then go to Step 14.
NO : Repair it. Then go to Step 14.

A

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

AKX01622

AKX01623 AB

STEP 11. Check the engine coolant temperature sensor.

(1) Disconnect the engine coolant temperature sensor
connector B-104.

(2) Remove the engine coolant temperature sensor.

(3) With the temperature sensing portion of engine coolant
temperature sensor immersed in hot water, check
resistance.

Standard val ue:
14 — 17 kQ [at —20°C (—4°F)]
5.1 -6.5 kQ [at 0°C (32°F)]
21 -2.7kQ [at 20°C (68°F)]
0.9 - 1.3 kQ [at 40°C (104°F)]
0.48 — 0.68 kQ [at 60°C (140°F)]
0.26 — 0.36 kQ [at 80°C (176°F)]

(4) Apply 3M™ AAD part number 8731 or equivalent on the
screw section of the engine coolant temperature sensor.
(5) Install the engine coolant temperature sensor, and tighten
to the specified torque.
Tightening torque: 29 + 10 Nm (22 + 7 ft-lb)
Q:lIs the measured resistance at the standard value?
YES : Go to Step 12.
NO : Replace the engine coolant temperature sensor. Then
go to Step 14.
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MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

STEP 12. Check harness connector B-22 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 13.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 14.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

HARNESS &1
CONNECTOR:

A

AK303037AB

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

STEP 13. Check for harness damage between engine
coolant temperature sensor connector B-104 (terminal No.
1) and PCM connector B-22 (terminal No. 93).
Q:lIs the harness wire in good condition?

YES : Replace the PCM. Then go to Step 14.

NO : Repair it. Then go to Step 14.

STEP 14. Test the OBD-Il drive cycle.
(1) Carry out a test drive with the drive cycle pattem. Refer to

Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

(2) Check the diagnostic trouble code (DTC).
Q:Is DTC P0125 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-193
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

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

TECHNICAL DESCRIPTION

e The PCM checks the time for the cooling water
temperature to reach the judgment temperature.

DESCRIPTIONS OF MONITOR METHODS

Engine coolant temperature does not reach 77°C
(171°F) within specified period after cold start.

MONITOR EXECUTION

Once per driving cycle

DTC SET CONDITIONS
Logic Flow Chart

(smaer )

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

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

Sensor (The sensor below is determined to be
normal)
e Mass airflow sensor
e Engine coolant temperature sensor
¢ Intake air temperature sensor

NO

\
7y

MONITORING
CONDITIONS?

>=77°C (171°F)

TIME HAVE PASSED
AFTER STARTING?*

MALFUNCTION

ENGINE COOLANT TEMP. YES

GOOD

J‘ “

END

*: See DTC SET CONDITIONS-JUDGMENT CRITERIA

AK204044
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13B-194 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Check Conditions Judgment Criteria

¢ Engine coolant temperature is between—-10°C ¢ The time for the engine coolant temperature to
(14°F) and 77°C (171°F) when the engine is rise to 77°C (171°F) takes longer than approxi-
started. mately 7 to 16 minutes.

e The engine coolant temperature — intake air tem- e The PCM monitors for this condition once during
perature is 5°C (9°F) or less when the engine is the drive cycle.
started.

e The intake air temperature when the engine is OBD-ll DRIVE CYCLE PATTERN
started — intake air temperature is 5°C (9°F) or None.
less.

e The total time of the mass airflow sensor output
whose state is below 15g/sec within 300seconds.

TROUBLESHOOTING HINTS

(The most likely causes for this code to be set are:)
o The thermostat is faulty.
e PCM failed.

DIAGNOSIS

STEP 1. Check the cooling system.
Referto Engine Cooling Diagnosis P.14-3.
Q:lIs the cooling system normal?
YES : Replace the PCM. Then check that the DTC P0128
does not reset.
NO : Repair it. Then check that the DTC P0128 does not
reset.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-195
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC P0130: Heated Oxygen Sensor Circuit (bank 1, sensor 1)

Right Bank Heated Oxygen Sensor (front) Circuit

B-09
MU802605
NA RIGHT BANK
( 1)( 2) HEATED OXYGEN
"G SENSOR (FRONT)
\3/\@ g
1 3 2 4
w
>
FROM MFI RELAY p—m—m m
v
TOPCM  r-f-==-=--- -1
i ®
[ ]
N N
Q z
o N
@ Q
69 92 o B-22
Y 1 |JA
91102Y03)04)%
96Y07Y08Y09
J00 X101 X102X103 K104,
GOOO
7 O0OO.0OE

POWERTRAIN CONTROL =

MODULE (PCM)
AK400900

LA

THROTTLE BODY ~7—_ “
sE—o
G

\ 7
’ ”/«’;ﬁ r\ N& AK303013AB
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13B-196 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CIRCUIT OPERATION DESCRIPTIONS OF MONITOR METHODS

¢ A voltage comresponding to the oxygen concen- Right bank heated oxygen sensor (front) circuit is

tration in the exhaust gas is sent to the PCM (ter-
minal No. 92) from the output terminal (terminal
No. 4) of the right bank heated oxygen sensor
(front).

Terminal No. 2 of the right bank heated oxygen
sensor (front) is grounded with PCM (terminal
No. 69).

TECHNICAL DESCRIPTION

e The right bank heated oxygen sensor (front)

detects the concentration of oxygen in the
exhaust gas; it converts those data to voltage,
and inputs the resulting signals to the PCM.
When the right bank heated oxygen sensor
(front) begins to deteriorate, the heated oxygen
sensor signal response becomes poor.

The PCM forcibly varies the air/fuel mixture to
make it leaner and richer, and checks the
response speed of the right bank heated oxygen
sensor (front). In addition, the PCM also checks
for an open circuit in the right bank heated oxy-
gen sensor (front) output line.

switched to 5 volts intentionally when oxygen
sensor output is low, and detects the malfunction
if the output voltage changes to equal or greater
than 4.5 volts. The above procedure is repeated
when oxygen sensor is inactive.

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)
o Heated oxygen sensor heater (front) monitor
o Misfire monitor
o Fuel system 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
Accelerator pedal position sensor
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-197
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

MONITORING
CONDITIONS

MALFUNCTION

MONITORING
CONDITIONS

MODULATE A/F CONDITION TO RICH

)

VF < 0.2V

8secs HAS PASSED

YES

GOOD

MALFUNCTION

AK401409

e Engine coolant temperature is higher than 76°C

Check Conditions (169°F).
* 3 minutes or more have passed since the engine o Enpgine speed is higher than 1,200 r/min.
starting sequence was completed. . « Volumetric efficiency is higher than 25 percent.
¢ Right bank heated oxygen sensor (front) signal o Monitoring time: 7 seconds.

voltage has continued to be 0.2 volt or lower.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Judgment Criteria

¢ Input voltage supplied to the PCM interface circuit
is higher than 4.5 volts when 5 volts is applied to
the right bank heated oxygen sensor (front) out-

put line via a resistor.

OBD-lI DRIVE CYCLE PATTERN

Refer to Diagnostic Function— OBD-ll Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.

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

¢ Right bank heated oxygen sensor (front) failed.

e Open or shorted circuit in right bank heated oxy-
gen sensor (front) output line, or hamess dam-
age.

¢ Open circuit in right bank heated oxygen sensor
(front) ground line, or hamess damage.

e Connector damage.

e PCM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
o MD998464: Test Harness
o MB991923: Power Plant ECU Check Harness

¢ DATA LINK
 CONNECTOR

e

(
/\\ MB991910

MB991824

MB991827

AC305412AB

STEP 1. Using scan tool MB991958, check datalist item 39:

Heated Oxygen Sensor Bank 1, Sensor 1 (right front).

/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
39, Heated Oxygen Sensor Bank 1, Sensor 1 (right front).

e Warming up the engine. When the engine is revved, the
output voltage should be 0.6 to 1.0 volt.

o Warming up the engine. When the engine is idling, the
output voltage should repeat 0.4 volt and 0.6 to 1.0 volt
alternately.

(4) Tum 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
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Goto Step 2.
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MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

) RIGHT BANK
HEATED OXYGEN"
'SENSOR (FRONT)

CONNECTOR: B-09

THROTTLE BODY —7—_
h NN

\ %H{Q .

NN s
2)1) B-09 (“‘(’?'/r"
e WO
HARNESS >

L
CONNECTOR: . AN~ )
COMPONENT SIDE \ |-2~_

AK303048 AB

B-09 HARNESS
CONNECTOR:
HARNESS SIDE

YA
>1 /\2/

"N
\3/ \4

AK303049 AB

STEP 2. Measure the sensor output voltage at right bank
heated oxygen sensor (front) connector B-09 by
backprobing

(1) Do not disconnect the connector B-09.

(2) Start the engine and run atidle.

(3) Measure the voltage between terminal No. 4 and ground by
backprobing.
e Warming up the engine. When the engine is 2,500 r/min,
the output voltage should repeat 0 to 0.8 volt alternately.
(4) Tum the ignition switch to the "LOCK" (OFF) position.

Q:Is the measured voltage within the specified range?

YES : Go to Step 3.
NO: Goto Step 7.
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13B-200 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONN

&\y

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

MB991923

POWER PLANT ECU
CHECK HARNESS CONNECTOR

AK202956AB

STEP 3. Measure the sensor output voltage at PCM
connector B-22 by using power plant ECU check harness
special tool MB991923.

(1) Disconnect the all PCM connectors and connect power
plant ECU check harness special tool MB991923 between
the separated connectors.

(2) Start the engine and run at idle.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-201
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

(3) Measure the voltage between terminal No. 92 and ground.
¢ Warming up the engine. When the engine is 2,500 r/min,
the output voltage should repeat 0 to 0.8 volt alternately.

(4) Tum the ignition switch to the "LOCK" (OFF) position.
Q:lIs the measured voltage within the specified range?

YES : Go to Step 4.
NO : Goto Step6.

POWER PLANT ECU
CHECK HARNESS
CONNECTOR

AK203091AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Y+
21
E
HARNESS

CONNECTOR: B-09

THROTTLE BODY —7—_
h NN

\ %/H{Q .

CONNECTOR: . .~
COMPONENT SIDE

) RIGHT BANK
HEATED OXYGEN"
'SENSOR (FRONT)

SN
2

AK303048 AB

s
|

CONNECTOR: B-22
\\:‘ v \)‘ N

NN

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

STEP 4. Check harness connector B-09 atright bank
heated oxygen sensor (front) and harness connector B-22
at PCM for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.

TSB Revision
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MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

¢ DATA LINK
~~ CONNECTOR

MB991827

AC305412AB

STEP 5. Using scan tool MB991958, check datalist item 39:
Right Bank Heated Oxygen Sensor Bank 1, Sensor 1 (right
front).

| 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
39, Heated Oxygen Sensor Bank 1, Sensor 1 (right front).

e Warming up the engine. When the engine is revved, the
output voltage should be 0.6 to 1.0 volt.

o Warming up the engine. When the engine is idling, the
output voltage should repeat 0.4 volt and 0.6 to 1.0 volt
alternately.

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

Q:lIs the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Replace the PCM. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 6. Check harness connector B-09 atright bank
heated oxygen sensor (front) and harness connector B-22

at PCM for damage.

Y+
21
E
HARNESS

CONNECTOR: B-09

THROTTLE BODY —7—_
h NN

\ %/H{Q .

CONNECTOR: . .~
COMPONENT SIDE

) RIGHT BANK

'SENSOR (FRONT)

SN
2

AK303048 AB

s
|

CONNECTOR: B-22

\\:‘ t \)‘ N

NN

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

NO :

Q:lIs the harness connector in good condition?
HEATED OXYGEN- YES : Repair hamess wire between right bank heated

oxygen sensor (front) connector B-09 (terminal No. 4)
and PCM connector B-22 (terminal No. 92) because
of open circuit or harness damage. Then go to Step
15.

Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.
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CONNECTOR: B-09 _\\\\ RIGHT BANK
HEATED OXYGEN"

'SENSOR (FRONT)

p
) W(@

THROTTLE BOD 0 \
\ 6“ —

00 Bog(B)l " N‘

ookd \“\\ 4 Y

HARNESS

/
CONNECTOR: 1 /
COMPONENT SID <

AK303048 AB

STEP 7. Check harness connector B-09 atright bank
heated oxygen sensor (front) for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 8.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.
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STEP 8. Check the continuity atright bank heated oxygen
sensor (front) harness side connector B-09.
< RIGHT BANK (1) Disconnect the connector B-09 and measure at the harness

HEATED OXYGEN" side.
'SENSOR (FRONT)

CONNECTOR: B-09

p
) W(@

THROTTLE BODY /

e N

255 ' ‘
00 ~ B-09 (B)™ \‘:'/r'
A
(Xs) \oA\ . N
HARNESS .~
CONNECTOR: 1 /
COMPONENT SID "~ //' AK303048 AB

(2) Check for the continuity between terminal No. 2 and

ground.
e Should be less than 2 ohms.

B-09 HARNESS

CONNECTOR: . )

COMPONENT SIDE Q:Does continuity exist?
20 YES : Go to Step 11.
413 NO : Goto Step 9.

AK000239BK
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MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: 321//

& \) \/_\7
s S

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB

STEP 9. Check harness connector B-21 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 10.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.
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13B-208 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 10. Check for open circuit and harness damage
between right bank heated oxygen sensor (front)
connector B-09 (terminal No. 2) and PCM connector B-21
(terminal No. 69).

| RIGHT BANK Q:lIs the harness wire in good condition?

HEATED OXYGEN- YES : Replace the PCM. Then go to Step 15.

SENSOR (FRONT) NO : Repair it. Then go to Step 15.

CONNECTOR: B-09

TH ROTTLE BODY /

\ “ 'l\'

(2)\1
(4)3) / \'A\“

HARNESS .~
CONNECTOR: . ./
COMPONENT SIDE "~ //' AK303048 AB

AN
IR CLEANER ~X—
~ '

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB
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MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: 321//

& \) \/_\7
s S

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB

STEP 11. Check harness connector B-21 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 12.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 12. Check for harness damage between right bank
heated oxygen sensor (front) connector B-09 (terminal No.
2) and PCM connector B-21 (terminal No. 69).

CONNECTOR: B-09 "\ RIGHT BANK Q:lIs the harness wire in good condition?

HEATED OXYGEN" YES : Go to Step 13.
NO : Repair it. Then go to Step 15.

\ %/H{Q .

THROTTLE BODY —7—
b @,i_ﬁ o S

00 \'/

N A

<P

LAA3) / "A\ ol ' \
HARNESS .~ ——7 L
CONNECTOR: . Z\ N\~

COMPONENT SIDE " //' AK303048 AB

CONNECTOR: B-21 /// AN

AR

SEART

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB
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\ZJ\1
(4)(3)

CONNECTOR: B-09

TH ROTTLE BODY /

\ “ 'l\'

HARNESS / .
CONNECTOR: -
COMPONENT SI

) RIGHT BANK
HEATED OXYGEN"
'SENSOR (FRONT)

Z\
6\ "~ // AK303048 AB

IR CL

A\ >
EANER ~X—
~ '

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

STEP 13. Check for short circuit to ground and harness
damage between right bank heated oxygen sensor (front)
connector B-09 (terminal No. 4) and PCM connector B-22
(terminal No. 92).
Q:lIs the harness wire in good condition?

YES : Go to Step 14.

NO : Repair it. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-09 _\\\\ RIGHT BANK
HEATED OXYGEN"

=

THROTTLE BODY 57—

s =N

5
7PN B-09 (B)*™ o ‘
>2<>1< \W'/ .
ST < o1 \
HARNESS A/ AN
CONNECTOR: . ./ /
COMPONENT SIDE \ 22/ k303048 AB
[ HEATED
OXYGEN
& SENSOR
() COMPONENT
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STEP 14. Check the right bank heated oxygen sensor

(front).

(1) Disconnect the right bank heated oxygen sensor (front)
connector B-09 and connect test hamess special tool,
MD998464, to the connector on the right bank heated
oxygen sensor (front) side.

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

(3) Perform a racing for 5 minutes or more with the engine
speed of 4,500 r/min.

(4) Connect a digital voltage meter between terminal No. 2
(black clip) and terminal No. 4 (white clip).

(5) While repeatedly revving the engine, measure the right
bank heated oxygen sensor (front) output voltage.

Standard value: 0.6 — 1.0 volt

| A\ CAUTION |
e Be very careful when connecting the jumper wires;
incorrect connection can damage the heated oxygen
sensor.
o Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.

NOTE: If the sufficiently high temperature [of app roximate
400°C (752 °F) or more] is not reached although the heated
oxygen sensoris normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

Q:Is the voltage between 0.6 and 1.0 volt?

YES : Replace the PCM. Then go to Step 15.
NO : Replace the right bank heated oxygen sensor (front).
Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-213
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 15. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Is DTC P0130 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0131: Heated Oxygen Sensor Circuit Low Voltage (bank 1, sensor 1)

Right Bank Heated Oxygen Sensor (front) Circuit
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13B-214

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 92) from the output terminal (terminal
No. 4) of the right bank heated oxygen sensor
(front).

¢ Terminal No. 2 of the right bank heated oxygen
sensor (front) is grounded with PCM (terminal
No. 69).

TECHNICAL DESCRIPTION

e The right bank heated oxygen sensor (front)
detects the concentration of oxygen in the
exhaust gas; it converts those data to voltage,
and inputs the resulting signals to the PCM.

e When the right bank heated oxygen sensor
(front) begins to deteriorate, the heated oxygen
sensor signal response becomes poor.

e The PCM forcibly varies the air/fuel mixture to
make it leaner and richer, and checks the
response speed of the right bank heated oxygen
sensor (front). In addition, the PCM also checks
for an open circuit in the right bank heated oxy-
gen sensor (front) output line.

B-21 (B)%
B-22 (B) =5

AK303013AB

DESCRIPTIONS OF MONITOR METHODS

Right bank heated oxygen sensor (front) output volt-
age stays low when air/fuel ratio is forced to be
rich. The above procedure is repeated when oxy-
gen sensor is inactive.

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)
e Heated oxygen sensor heater (front) monitor
¢ Misfire monitor
o Fuel system 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

Accelerator pedal position sensor
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-215
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

( START )
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MONITORING
CONDITIONS

+5V ON

MALFUNCTION

MONITORING
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MODULATE A/F CONDITION TO RICH

)

VF < 0.2V

8secs HAS PASSED

YES

GOOD

MALFUNCTION

AK401409

¢ Right bank heated oxygen sensor (front) signal

Check Conditions _ voltage has continued to be 0.2 volt or lower.
* After 2 seconds or more pass from the time when o Engine coolant temperature is higher than 76°C
the monitor determines normally for detecting an (169°F).
open circuit. e Mass airflow sensor output is 8 g/sec or more.
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13B-216

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

o Atleast 20 seconds have passed since fuel shut

off control was canceled.
¢ Monitoring time: 8 seconds.

Judgement Criteria

e Making the air/fuel ratio 15 percent richer for 8
seconds does not result in raising the heated oxy-
gen sensor (front) output voltage beyond 0.2 volt.

OBD-lI DRIVE CYCLE PATTERN

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)
¢ Right bank heated oxygen sensor (front) failed.
e Short circuit in right bank heated oxygen sensor
(front) output line.
e Connector damage.
e PCM failed.

Refer to Diagnostic Function — OBD-II Drive Cycle —

Procedure 6 — Other Monitor P.13B-6.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan tool (MUT-IlIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
o MD998464: Test Harness

¢ DATA LINK
~~ CONNECTOR

"0\
MB991910

MB991824

O

MB991827

AC305412AB

STEP 1. Using scan tool MB991958, check datalist item 39:
Heated Oxygen Sensor Bank 1, Sensor 1 (right front).

| /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

39, Heated Oxygen Sensor Bank 1, Sensor 1 (right front).

e Warm up the engine. When the engine is revved, the
output voltage should measure 0.6 to 1.0 volt.

o Warm up the engine. When the engine is idling, the out-
put voltage should repeat 0.4 volt and 0.6 to 1.0 volt
alternately.

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

Q:lIs the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Goto Step 2.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-217
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS
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STEP 2. Check the right bank heated oxygen sensor

(front).

(1) Disconnect the right bank heated oxygen sensor (front)
connector B-09 and connect test hamess special tool,
MD998464, to the connector on the right bank heated
oxygen sensor (front) side.

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

(3) Perform a racing for 5 minutes or more with the engine
speed of 4,500 r/min.

(4) Connect a digital voltage meter between terminal No. 2
(black clip) and terminal No. 4 (white clip).

(5) While repeatedly revving the engine, measure the right
bank heated oxygen sensor (front) output voltage.

Standard value: 0.6 — 1.0 volt

| A\ CAUTION |
e Be very careful when connecting the jumper wires;
incorrect connection can damage the heated oxygen
sensor.
o Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.

NOTE: If the sufficiently high temperature [of app roximate
400°C (752 °F) or more] is not reached although the heated
oxygen sensoris normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

Q:Is the voltage between 0.6 and 1.0 volt?

YES : Go to Step 3.
NO : Replace the right bank heated oxygen sensor (front).
Then go to Step 5.
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13B-218

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 3. Check harness connector B-09 atright bank
heated oxygen sensor (front) and connector B-22 at PCM
for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 4.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 5.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-219
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS
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STEP 4. Check for short circuit to ground between right
bank heated oxygen sensor (front) connector B-09
(terminal No. 4) and PCM connector B-22 (terminal No. 92).
Q:Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 5.

NO : Repair it. Then go to Step 5.
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13B-220 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 5. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Is DTC P0131 set?

YES : Retry the trouble shooting.
NO : The inspetion is complete.

DTC P0132: Heated Oxygen Sensor Circuit High Voltage (bank 1, sensor 1)

Right Bank Heated Oxygen Sensor (front) Circuit
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-221

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS
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CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 92) from the output terminal (terminal
No. 4) of the right bank heated oxygen sensor
(front).

¢ Terminal No. 2 of the right bank heated oxygen
sensor (front) is grounded with PCM (terminal
No. 69).

TECHNICAL DESCRIPTION

e The right bank heated oxygen sensor (front)
detects the concentration of oxygen in the
exhaust gas; it converts those data to voltage,
and inputs the resulting signals to the PCM.

e When the right bank heated oxygen sensor
(front) begins to deteriorate, the heated oxygen
sensor signal response becomes poor.

e The PCM forcibly varies the air/fuel mixture to
make it leaner and richer, and checks the
response speed of the right bank heated oxygen
sensor (front). In addition, the PCM also checks
for an open circuit in the right bank heated oxy-
gen sensor (front) output line.

B-21 (B)%
B-22 (B) =5

AK303013AB

DESCRIPTIONS OF MONITOR METHODS

Right bank heated oxygen sensor (front) output volt-
age 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)
¢ Heated oxygen sensor heater (front) monitor
¢ Misfire monitor
e Fuel system 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

Accelarator pedal position sensor
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13B-222 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

MONITORING
CONDITIONS

OUTPUT VOLTAGE > 1.2V NO

2secs HAVE PASSED?

MALFUNCTION GOOD

AK302396

OBD-lI DRIVE CYCLE PATTERN

Refer to Diagnosis Function — OBD-II Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.

Check Conditions
e 2 seconds ormore have passed since the engine
starting sequence was completed.

Judgment Criteria TROUBLESHOOTING HINTS (The most
¢ Right bank heated oxygen sensor (front) output

voltage has continued to be 1.2 volts or higher for likely ca!‘s‘?s_ fo_r this code to be set are: )
2 seconds. e Short circuit in right bank heated oxygen sensor
(front) output line.
e Connector damage.
e PCM failed.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-223
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS
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STEP 1. Check harness connector B-09 atright bank
heated oxygen sensor (front) and harness connector B-22
at PCM for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 2.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 3.
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13B-224

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 2. Check for short circuit to power supply between
right bank heated oxygen sensor (front) connector B-09
(terminal No. 4) and PCM connector B-22 (terminal No. 92).
Q:lIs the harness wire in good condition?

YES : Replace the PCM. Then go to Step 3.

NO : Repair it. Then go to Step 3.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-225
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 3. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Is DTC P0132 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0133: Heated Oxygen Sensor Circuit Slow Response (bank 1, sensor 1)

Right Bank Heated Oxygen Sensor (front) Circuit
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13B-226

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

) RIGHT BANK
HEATED OXYGEN"
SENSOR (FRONT)

CONNECTOR: B-09

TH;O%i\Bg%Y—'M’ \

B-00 (B) = L&

Kﬁﬂﬂ ¢ X
\7\/\ \4 w\AK303047AB

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 92) from the output terminal (terminal
No. 4) of the right bank heated oxygen sensor
(front).

¢ Terminal No. 2 of the right bank heated oxygen
sensor (front) is grounded with PCM (terminal
No. 69).

TECHNICAL DESCRIPTION

e The right bank heated oxygen sensor (front)
detects the concentration of oxygen in the
exhaust gas; it converts those data to voltage,
and inputs the resulting signals to the PCM.

e When the right bank heated oxygen sensor
(front) begins to deteriorate, the heated oxygen
sensor signal response becomes poor.

e The PCM forcibly varies the air/fuel mixture to
make it leaner and richer, and checks the
response speed of the right bank heated oxygen
sensor (front). In addition, the PCM also checks
for an open circuit in the right bank heated oxy-
gen sensor (front) output line.

B-21 (B)%
B-22 (B) =5

AK303013AB

DESCRIPTIONS OF MONITOR METHODS

Right bank heated oxygen sensor (front) rich/lean
switching frequency is under specified value.

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 heater (front) monitor
¢ Misfire monitor
e Fuel system 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

Accelerator pedal position sensor
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-227

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart
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FO: THRESHOLD VALUE FOR AVERAGE SWITDHING FREQUENCY

Check Conditions

¢ Engine coolant temperature is higher than 50°C
(122°F).

e Engine speed is between 1,250 and 3,000 r/min.

¢ Volumetric efficiency is between 18 and 60 per-
cent.

e Underthe closed loop air/fuel control.

e The accelerator pedal is open.

e Short-term fuel trim is between—-30 and +25 per-
cent.

e More than 3 seconds have elapsed after the
abovementioned conditions have been met.

o The PCM monitors for this condition for 5 cycles
of 12 seconds each during the drive cycle.

Judgment Criteria
e The right bank heated oxygen sensor (front)
sends "lean" and "rich" signals alternately 13
times or less for 12 seconds.

AK302395

NOTE: If the sensor switching frequency is lower
than the Judgment Criteria due to the MUT-IIl OBD-II
test Mode — HO2S Test Results, it is assumed that
the heated oxygen sensor has deteriorated. If it is
higher, it is assumed that the harness is damaged or
has a short circutt.

If the heated oxygen sensor signal voltage has not
changed even once (lean/rich) after the DTC was
erased, the sensor switch time will display as 0 sec-
ond.

OBD-ll DRIVE CYCLE PATTERN

Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 4 — Heated Oxygen Sensor Monitor
P.13B-6.
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13B-228 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

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

¢ Right bank heated oxygen sensor (front) deterio-
rated.

e Connector damage.

e PCM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-lI1 Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
e MD998464: Test Harness

STEP 1. Using scan tool MB991958, check datalist item 39:
Heated Oxygen Sensor Bank 1, Sensor 1 (right front).

/A CAUTION |

To prevent damage to scan tool MB991958, always turn the

fgéml'é'g‘%R 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 atidle.
(3) Set scan tool MB991958 to the data reading mode for item

39, Heated Oxygen Sensor Bank 1, Sensor 1 (right front).
(4) Warm up the engine, 2,500 r/min.
¢ Output voltage repeats 0.4 volt orless and 0.6 — 1.0 volt
10 times or more within 10 seconds.
(5) Tum the ignition switch to the "LOCK" (OFF) position.

Q:lIs the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Goto Step 2.

MB991827 AC305412AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-229
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS
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STEP 2. Check the right bank heated oxygen sensor

(front).

(1) Disconnect the right bank heated oxygen sensor (front)
connector B-09 and connect test hamess special tool,
MD998464, to the connector on the right bank heated
oxygen sensor (front) side.

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

(3) Perform a racing for 5 minutes or more with the engine
speed of 4,500 r/min.

(4) Connect a digital voltage meter between terminal No. 2
(black clip) and terminal No. 4 (white clip).

(5) While repeatedly revving the engine, measure the right
bank heated oxygen sensor (front) output voltage.

Standard value: 0.6 — 1.0 volt

| A\ CAUTION |
e Be very careful when connecting the jumper wires;
incorrect connection can damage the heated oxygen
sensor
o Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.

NOTE: If the sufficiently high temperature [of app roximate
400°C (752 °F) or more] is not reached although the heated
oxygen sensoris normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

Q:Is the voltage between 0.6 and 1.0 volt?

YES : Go to Step 3.
NO : Replace the right bank heated oxygen sensor (front).
Then go to Step 4.
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13B-230 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 3. Check harness connector B-09 atright bank
heated oxygen sensor (front) and harness connector B-21,
B-22 at PCM for damage.
Q:Is the harness connector in good condition?
YES : Replace the PCM. Then go to Step 4.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 4.
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13B-231

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 4. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-lI Drive Cycle — Procedure 4 —
Heated Oxygen Sensor Monitor P.13B-6.

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

Q:Is DTC P0133 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0134: Heated Oxygen Sensor Circuit No Activity Detected (bank 1, sensor 1)

/A CAUTION |

If DTC P0134 has been set, TCL related DTC
U1120 is also set. After P0134 has been diag-
nosed, don't forget to erase DTC U1120.

Heated Oxygen Sensor Circuit No Activity

Detected (bank 1, sensor 1) Circuit

o Refer to, DTC P0130 - Right Bank Heated Oxy-
gen Sensor (Front) Circuit P.13B-195.

e Refer to, DTC P0201P.13B481,
P0203P.13B-504, P0205P.13B-527 — Injector
Circuit.

CIRCUIT OPERATION

o Refer to, DTC P0132 - Right Bank Heated Oxy-
gen Sensor (Front) Circuit P.13B-220.

o Refer to, DTC P0201P.13B-481,
P0203P.13B-504, P0205P.13B-527 — Injector
Circuit.

TECHNICAL DESCRIPTION

e The PCM effects air/fuel ratio feedback control in
accordance with the signals from the right bank
heater oxygen sensor (front).

o If the right bank heated oxygen sensor (front) has
deteriorated, corrections will be made by the right
bank heated oxygen sensor (rear).

e DTC P0134 becomes stored in memory if a fail-
ure is detected in the above air/fuel ratio feed-
back control system.

DESCRIPTIONS OF MONITOR METHODS

Right bank heated oxygen sensor (front) output volt-
age does not cross 0.5 volt within specified
period.

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

EATED OXYGEN SENSOR (FRONT)
OUTPUT VOLTAGE CROSSES 0.5V?

30secs HAVE PASSED?

MALFUNCTION GOOD

/

END

Check Conditions

20 seconds or more have passed since the
engine starting sequence was completed.
Engine coolant temperature is higher than 50°C
(122°F).

¢ Engine speed is higher than 1,200 r/min.
o Volumetric efficiency is higher than 30 percent.
e Throttle position sensor output voltage is lower

than 4 volts.
Except while fuel is being shut off.

AK203999

e Monitoring time: 30 seconds.

Judgment Criteria
¢ Right bank heated oxygen sensor (front) output
voltage does not get across 0.5 volt within about
30 seconds.

OBD-lI DRIVE CYCLE PATTERN

Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.
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13B-233

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

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

Right bank heated oxygen sensor (front) deterio-
rated.

Harness damage in right bank heated oxygen
sensor (front) output line.

Right bank heated oxygen sensor (rear) deterio-
rated.

NOTE: When the right bank heated oxygen sen-
sor (front) begins to deteriorate, the heated oxy-
gen sensor output voltage will deviate from the
voltage when the sensor was new (normally 0.5
volt at stoichiometric ratio). This deviation will be
corrected by the right bank heated oxygen sensor
(rear).

If the right bank heated oxygen sensor (rear)
responds poorly because it has deteriorated, it
will improperly correct the right bank heated oxy-
gen sensor (front). Thus, even when closed loop
control is being effected, the fluctuation of the
right bank heated oxygen sensor (front) output
voltage decreases, without intersecting with 0.5
volt. As a result, there is a possibility of DTC
P0134 becoming registered.

Open circuit in right bank injector.

Harness damage in right bank injector circuit.
Connector damage.

PCM failed.

Exhaust leak.

Airdrawn in from gaps in gasket, seals, etc.
Incorrect fuel pressure.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-II1 Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
o MD998464: Test Harness

STEP 1. Using scan tool MB991958, check datalist item 69:
Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

| A CAUTION |

¢ DATA LINK
~ CONNECTOR

MB991824

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

69, Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

e Warming up the engine. When the engine is revved, the
output voltage should repeat 0 volt and 0.6 to 1.0 volt
alternately.

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

Q:lIs the sensor operating properly?

MB991827

AC305412AB

YES : Go to Step 2.
NO :

Refer to, DTC P0136 — Heated Oxygen Sensor Circuit
(bank 1, sensor 2) DTC P.13B-255, P0137 — Heated
Oxygen Sensor Circuit Low Voltage (bank 1, sensor
2) P.13B-273, DTC P0138 — Heated Oxygen Sensor
Circuit High Voltage (bank 1, sensor 2) P.13B-280,
DTC P0139 — Heated Oxygen Sensor Circuit Slow
Response (bank 1, sensor 2) P.13B-285.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 2. Check for exhaust leaks.
Q:Are there any abnormalities?

YES : Repair it. Then go to Step 13.
NO : Goto Step 3.

STEP 3. Check for intake system vacuum leak.

Q: Are there any abnormalities?
YES : Repair it. Then go to Step 13.
NO : Goto Step 4.

) RIGHT BANK
HEATED OXYGEN-

CONNECTOR: B-09

THROTTLE BODY +7—_

e

IS

&
CONNECTOR: . & b

COMPONENT SIDE AK303048 AB

( Y
] B-09®) )
a0 <V //
CIE) < o \
HARNESS =~ (/)

STEP 4. Check harness connector B-09 at the right bank
heated oxygen sensor (front) for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.0OE-2. Then go to Step 13.
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CONNECTOR: B-09 _\\\\ RIGHT BANK
HEATED OXYGEN"

=

THROTTLE BODY 57—

s =N

5
7PN B-09 (B)*™ o ‘
>2<>1< \W'/ .
ST < o1 \
HARNESS A/ AN
CONNECTOR: . ./ /
COMPONENT SIDE \ 22/ k303048 AB
[ HEATED
OXYGEN
& SENSOR
() COMPONENT
BLACK
© SIDE
— CONNECTOR
WHITE
MD998464 AKX01624AQ

STEP 5. Check the right bank heated oxygen sensor

(front).

(1) Disconnect the right bank heated oxygen sensor (front)
connector B-09 and connect test hamess special tool,
MD998464, to the connector on the right bank heated
oxygen sensor (front) side.

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

(3) Perform a racing for 5 minutes or more with the engine
speed of 4,500 r/min.

(4) Connect a digital voltage meter between terminal No. 2
(black clip) and terminal No. 4 (white clip).

(5) While repeatedly revving the engine, measure the right
bank heated oxygen sensor (front) output voltage.

Standard value: 0.6 — 1.0 volt

| A\ CAUTION |
e Be very careful when connecting the jumper wires;
incorrect connection can damage the heated oxygen
sensor.
o Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.

NOTE: If the sufficiently high temperature [of app roximate
400°C (752 °F) or more] is not reached although the heated
oxygen sensoris normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

Q:Is the voltage between 0.6 and 1.0 volt?

YES : Go to Step 6.
NO : Replace the right bank heated oxygen sensor (front).
Then go to Step 13.
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CONNECTOR: B-32

-

(5) >\

(10) I—
= < - - 1| L
HARNESS CONNECTOR: ﬂ? (
COMPONENT SIDE i AK303053AB

STEP 6. Check harness connector B-32 at intermediate
connector for damage.
Q:lIs the harness connector in good condition?
YES : Goto Step 7.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 13.

CONNECTOR: B-32

A

COMPONENT SIDE @& AK303053AB

B-32 .
INTERMEDIATE !
CONNECTOR [;]
M 1
Y aVay)
0000
\6/\7/\8) gz

AK203093AB

STEP 7. Measure the right bank injector resistance at
intermediate connector B-32.
(1) Disconnect the intermediate connector B-32.

(2) Measure the resistance between each injector side
connector terminal.
a. Measure the resistance between terminal No. 5 and No.
9 when measuring No. 1 cylinder.
b. Measure the resistance between terminal No. 9 and No.
10 when measuring No. 3 cylinder.
c. Measure the resistance between terminal No. 4 and No.
9 when measuring No. 5 cylinder.
¢ Resistance should be between 10.5 and 13.5 ohms [at
20°C (68° F)].
Q:lIs the measured resistance between 10.5 and 13.50hms
[at 20°C (68°F)]?
YES : Go to Step 10.
NO : Goto Step 8.
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MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR B-01, B-03,B-04 —

ﬁﬁv - B-04 (GR)é(;
B-01 (GR) %ﬂ%mﬁ:
tGR)a
/

HARNESS CONNECTOR
COMPONENT SIDE

AK303055AB

STEP 8. Check harness connector B-03, B-04, B-01 at right

bank injector for damage.

(1) Remove the intake manifold.

(2) Check the right bank injector connector, which deviates
from the standard value at Step 7.

Q:lIs the harness connector in good condition?

YES : Go to Step 9.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 13.

CONNECTOR B-01, B- 03 B-04 —

% \ \_ ¢B- osfg:@

HARNESS CONNECTOR:
COMPONENT SIDE

<@=N
AK303055AB

INJECTOR SIDE
CONNECTOR

AKO000559 AB

STEP 9. Check the right bank injector.
(1) Check the right bank injector, which deviates from the
standard value at Step 7.

(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:lIs the measured resistance between 10.5 and 13.50hms
[at 20°C (68°F)]?
YES : Repair hamess wire between injector intermediate
connector and right bank injector connector because
of harness damage. Then go to Step 13.
NO : Replace the injector. Then go to Step 13.
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STEP 10. Check harness connector B-22, B-23 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 11.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 13.

= /
IR CLEANE
INNSAF

B-22 HARNESS CONNECTOR:
COMPONENT SIDE

o —
2

OB OBE
BDOGOGE
DEOOOOE
B

2

e

DOOOOE
BRO000

B-23 HARNESS CONNECTOR:
COMPONENT SIDE

AK303057AB

TSB Revision
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MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

Y+
21
E
HARNESS

CONNECTOR: B-09

THROTTLE BODY —7—_
h NN

\ %/H{Q .

CONNECTOR: . .~
COMPONENT SIDE

) RIGHT BANK
HEATED OXYGEN"
'SENSOR (FRONT)

SN
2

AK303048 AB

s
|

CONNECTOR: B-22
\\:‘ v \)‘ N

NN

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

STEP 11. Check for harness damage between right bank
heated oxygen sensor (front) connector B-09 (terminal No.
4) and PCM connector B-22 (terminal No. 92).
Q:lIs the harness wire in good condition?

YES : Go to Step 12.

NO : Repair it. Then go to Step 13.
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CONNECTOR B-01, B-03,B-04 — B

(> %~ B-04 (GR) 7
Ef&/\ Vo8 X ©
\ f
/

HARNESS CONNECTOR
COMPONENT SIDE

HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB

STEP 12. Check for harness damage between right bank

injector connector and PCM connector.

a. Check the hamess wire between right bank injector connec-
tor B-01 (terminal No. 2) and PCM connector B-23 (terminal
No. 153) when checking No. 1 cylinder.

b. Check the hamess wire between right bank injector connec-
tor B-03 (terminal No. 2) and PCM connector B-23 (terminal
No. 140) when checking No. 3 cylinder.

c. Check the hamess wire between right bank injector connec-
tor B-04 (teminal No. 2) and PCM connector B-23 (terminal
No. 133) when checking No. 5 cylinder.

Q:lIs the harness wire in good condition?

YES : Go to Step 13.
NO : Repair it. Then go to Step 14.

STEP 13. Check the fuel pressure.

Referto On-vehicle Service — Fuel Pressure Test P.13B-1179.

Q:ls the fuel pressure normal?

YES : Replace the PCM. Then go to Step 14.

NO : Repair it. 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 pattem. Refer to

Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

(2) Check the diagnostic trouble code (DTC).
Q:Is DTC P0134 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0135: Heated Oxygen Sensor Heater Circuit (bank 1, sensor 1)

Right Bank Heated Oxygen Sensor (front) Heater Circuit

BATTERY
-
ax
c=
E
s
o= RIGHT BANK HEATED
1) 2 OXYGEN SENSOR (FRONT)
B-17X
B-09
/_' ________ MFI MU802605
] - RELAY N
00
e
4 13 (344
a TO PCM L 2 4
w X
o E (<.(> v
T El TO PCM TO PCM
Z|
[ ] Q =
gl
T| £
126
12112812212 DE POWERTRAIN
9 13213
AT CONTROL
OOOOOL MODULE (PCM)
O0O00O0GE

AK400901
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CONNECTOR: B-17X

SH 7\“J /

MFI RELAY

T T =)

v [|v v
Dﬂ:ﬁzw il il \\21 21\\
4|3 43 4 |3 4|3
B

\
-17

>

AK303014AB

CIRCUIT OPERATION

o Poweris supplied from the MFI relay (terminal
No. 4) to the right bank heated oxygen sensor
(front) heater.

e The PCM (teminal No. 126) controls continuity to
the right bank heated oxygen sensor (front)
heater by tuming the power transistor in the PCM
"ON" and "OFF".

TECHNICAL DESCRIPTION
e The PCM checks whether the heater current is
within a specified range when the heater is ener-
gized.

DESCRIPTIONS OF MONITOR METHODS

Right bank heated oxygen sensor heater (front) cur-
rent is out of specified range when engine coolant
temperature is over 20°C (68 °F).

CONN;QTOR:\B-Z\S/

PCM 3 &

HEATED OXYGEN-
SENSOR (FRONT)

THROTTLE BODY +7—<_

= =2
/t@ﬁs

NS

2 7,
S

P
DAY

MONITOR EXECUTION

Continuous

04

&l
RN
"~ // AK303047 AB

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

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

Sensor (The sensor below is determined to be
normal)
e Engine coolant temperature sensor
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DTC SET CONDITIONS

Logic Flow Chart

( START )

A/
A

MONITORING
CONDITIONS

CURRENT < 0.16A

YES NO

CONTINUOUS
FAILURE FOR 4secs

MALFUNCTION

CURRENT > 7.5

A
GOOD

/

END

Check Conditions

60 seconds have elapsed from the start of the
previous monitoring.

Engine coolant temperature is higher than 20°C
(68°F).

While the right bank heated oxygen sensor (front)
heateris on.

Battery positive voltage is between 11 and 16.5
volts.

Judgment Criteria

The right bank heated oxygen sensor (front)
heater current has continued to be lower than
0.16 ampere or higher than 7.5 ampere for 4 sec-
onds.

AK302400

OBD-ll DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are: )
¢ Open or shorted right bank heated oxygen sen-
sor (front) heater circuit, harness damage, or
connector damage.
e Open circuit in right bank heated oxygen sensor
(front) heater.
e PCM failed.
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DIAGNOSIS

Required Special Tools:
e MD998464: Test Harness
e MB991923: Power Plant ECU Check Harness

STEP 1. Check harness connector B-09 at the right bank
heated oxygen sensor (front) for damage.
CONNECTOR: B-09 "\ RIGHT BANK ’ Q:lIs the harness connector in good condition?
HEATED OXYGEN" YES : Go to Step 2.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.0OOE-2. Then go to Step 12.

=

THROTTLE BODY 11—
Y] :m
Y
] B-09(®)7 (\"\‘f"ﬁ' ‘
oo \\([ v
L4A3) NN o \

HARNESS .~ (/7%
CONNECTOR: « ./
COMPONENT SIDE = = // AK303048 AB
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CONNECTOR: B-09 _\\\\ RIGHT BANK
HEATED OXYGEN"

'SENSOR (FRONT)

p
) W(@

THROTTLEBODY—*”’

e N

S |309(B)*v ‘
cold \OA\\K[' TR

HARNESS

/
CONNECTOR: 1 /
COMPONENT SID <

AK303048 AB

HEATED
LI OXYGEN
B © SENSOR
RED COMPONENT
SIDE
wexe CONNECTOR
BLUE
MD998464 AKX01624 AU

STEP 2. Check the right bank heated oxygen sensor

(front).

(1) Disconnect right bank heated oxygen sensor (front)
connector B-09 and connect test hamess special tool,
MD998464, to the connector on the right bank heated
oxygen (front) sensor side.

(2) Measure the resistance between heated oxygen sensor
connector terminal No. 1 (red clip) and terminal No. 3 (blue
clip).

Standard value: 4.5 — 8.0 ohms [at 20°C (68°F)]

Q:Is the measured resistance between 4.5 and 8.0 ohms
[at 20°C (68°F)]?

YES : Go to Step 3.

NO : Replace the right bank heated oxygen sensor (front).
Then go to Step 12.
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) RIGHT BANK
HEATED OXYGEN"
'SENSOR (FRONT)

CONNECTOR: B-09

2
) W@ ~

THROTTLE BODY/’
Nﬁ
00 |309(B)*v '
N U A
'+ Y~
\4A3 / "A\ o \
HARNESS
CONNECTOR: 1 /
COMPONENT SID "~ //' AK303048 AB
)
B-09 HARNESS "
CONNECTOR: B o
COMPONENT SIDE ?(jﬂ
7Y 3 i
>2<<1<- [O) [6)
)3

AK303060 AB

STEP 3. Measure the power supply voltage at right bank

heated oxygen sensor (front) harness side connector B-09.

(1) Disconnect the connector B-09 and measure at the harness
side.

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

(3) Measure the voltage between terminal No. 1 and ground.
o \oltage should be battery positive voltage.
(4) Tum the ignition switch to the "LOCK" (OFF) position.

Q:lIs battery positive voltage (approximately 12 volts)

present?

YES : Go to Step 5.
NO : Goto Step 4.
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MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 4. Check harness connector B-17 X at the MFI relay
for damage.

Q:lIs the harness connector in good condition?

YES : Repair hamess wire between MFI relay connector
B-17X (terminal No. 4) and right bank heated oxygen
sensor (front) connector B-09 (terminal No. 1)
because of open circuit or short circuit to ground.
Then go to Step 12.

NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 12.

v v
O D:E: \2 : il ]
ERET]| ]
HARNESS B-17X
CONNECTOR:
COMPONENT SIDE
AK303017AB
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STEP 5. Measure the power supply voltage at PCM
connector B-23 by using power plant ECU check harness
special tool MB991923.

146

J53)152X151 X150

HARNESS CONNECTOR:
COMPONENT SIDE

(1) Disconnect the all PCM connectors and connect power
plant ECU check harness special tool MB991923 between
the separated connectors.

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

AK303058AB

MB991923

POWER PLANT ECU
CHECK HARNESS CONNECTOR

n

21X

2
LA

1
5

DOOHO
525 XTa0X3 40X

AK202954AB

TSB Revision




MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-249
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

POWER PLANT ECU
CHECK HARNESS
CONNECTOR

(3) Measure the voltage between terminal No. 126 and ground.
o Voltage should be battery positive voltage.

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

Q:lIs battery positive voltage (approximately 12 volts)
present?

YES : Go to Step 8.
NO : Goto Step6.

AK203097AB

STEP 6. Check harness connector B-23 at PCM for
damage.

Q:lIs the harness connector in good condition?
YES : Goto Step 7.

NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 12.

CONNECTOR

>

) A\ 4
AIR CLEANER ~X—

N/

) 2123
BB OE

9X138 X137X136X

HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB
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STEP 7. Check for open circuit or short circuit to ground
between right bank heated oxygen sensor (front)
connector B-09 (terminal No. 3) and PCM connector B-23

(terminal No. 126).
Q:lIs the harness wire in good condition?

) RIGHT BANK

CONNECTOR: B-09

THROTTLE BODY +7—_
5 ‘\ h 5
&

< s 19
Y B '«:"'/r'\
oold wA;‘b‘

HARNESS .~
CONNECTOR: . AN~
COMPONENT SIDE \ -2

=y

"~ // AK303048 AB

HEATED OXYGEN- .
SENSOR (FRONT) YES : Replace the PCM. Then go to Step 12.

NO : Repair it. Then go to Step 12.

N

CONNECTOR: B-23
e

S i3 \ O\

A

HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-251
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 8. Check harness connector B-23 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 9.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 12.

J27X126X125, 2Anmix 2
133 )X132)131)X130)129 )12
OEE é?"ons B
IOOOOOE
BROOOOG

HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB
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13B-252 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

<= FRONT OF VEHICLE

v v v v v v
O D:E: I il i ] | . il ]
I N A
HARNESS B-17X
CONNECTOR:

COMPONENT SIDE
AK303017AB

) RIGHT BANK
HEATED OXYGEN"
(FRONT)

CONNECTOR: B-09

THROTTLE BODY 11—
aE—
&

ey —
(2\r1\ (“@ﬁ'/ ‘
N

coRgRsaa 7
HARNESS ~ (/>
CONNECTOR: . Z\ N\~
COMPONENT SIDE \, |2

% AN 2
"~ // AK303048 AB

STEP 9. Check for harness damage between MFI relay
connector B-17X (terminal No. 4) and right bank heated
oxygen sensor (front) connector B-09 (terminal No. 1).
Q:lIs the harness wire in good condition?

YES : Go to Step 10.

NO : Repair it. Then go to Step 12.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-253
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 10. Check for harness damage between right bank
heated oxygen sensor (front) connector B-09 (terminal No.
3) and PCM connector B-23 (terminal No. 126).

. RIGHT BANK Q:lIs the harness wire in good condition?

HEATED OXYGEN- YES : Go to Step 11.

SENSOR (PRONT) NO : Repair it. Then go to Step 12.

CONNECTOR: B-09

THROTTLE BODY —7—_
) NN

\ %/H{Q .

< Y
o0 ‘B"' "
r 4\f3\ "A\ [ A
HARNESS y I ' N

- R
CONNECTOR: //\ I

COMPONENT SIDE AK303048 AB

>
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N
CLEA
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{5251 Ys0X149)i4e)i47
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13B-254 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 11. Check the trouble symptoms.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Is DTC P0135 set?

YES : Replace the PCM. Then go to Step 12.

NO : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.

STEP 12. Test the OBD-Il drive cycle.
(1) Carry out a test drive with the drive cycle pattem. Refer to

Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

(2) Check the diagnostic trouble code (DTC).
Q:Is DTC P0135 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-255
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC P0136: Heated Oxygen Sensor Circuit (bank 1, sensor 2)

Right Bank Heated Oxygen Sensor (rear) Circuit

B-08
MU802665
f1’¥2|\ RIGHT BANK
o HEATED OXYGEN
) 2| | SENSOR (REAR)
1 Y3 2 4
FROM MFI RELAY —— r1m W
I I
TOPCM ~[ 77" [~ 5
w = <
= 3 D
@ L —
w =
®
X
Q
<
—
m
69 97
Y
V/4

POWERTRAIN CONTROL

MODULE (PCM) AK302842
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13B-256 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

RIGHT BANK

HEATED OXYGEN»>
. |SEnson (REAF»?
J
LA
()

TH RBTTLE BODY

s ) *“
‘4\‘? y
\ /B-08 (GR) \

\7\/\ ” \KAK303063AB

CIRCUIT OPERATION

e A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 97) from the output terminal (terminal
No. 4) of the right bank heated oxygen sensor
(rear).

e Terminal No. 2 of the right bank heated oxygen
sensor (rear) is grounded with PCM (terminal No.
69).

TECHNICAL DESCRIPTION

¢ The output signal of the right bank heated oxygen
sensor (front) is compensated by the output sig-

nal of the right bank heated oxygen sensor (rear).

e The PCM checks for an open circuit in the right
bank heated oxygen sensor (rear) output line.

DESCRIPTIONS OF MONITOR METHODS

Right bank heated oxygen sensor (rear) circuit is
switched to 5 volts intentionally when oxygen
sensor output is low, and detects the malfunction
if the output voltage changes to equal or greater
than 4.5 volts. The above procedure is repeated
when oxygen sensor is inactive.

B-21 (B)%
B-22 (B) =5

AK303013AB

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)
o Heated oxygen sensor heater (front) monitor
¢ Heated oxygen sensor heater (rear) monitor
o 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) <3.8L ENGINE> 13B-257
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

MONITORING
CONDITIONS

MALFUNCTION

MONITORING
CONDITIONS

MODULATE A/F CONDITION TO RICH

)

VF <0.15V

8secs HAVE PASSED

YES

GOOD

MALFUNCTION

AK401414

e Engine coolant temperature is higher than 76°C

Check Conditions (169°F).
* 3 minutes or more have passed since the engine o Enpgine speed is higher than 1,200 r/min.
starting sequence was completed. . « Volumetric efficiency is higher than 25 percent.
¢ Right bank heated oxygen sensor (rear) signal o Monitoring time: 7 seconds.

voltage has continued to be 0.15 volt or lower.
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13B-258 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Judgment Criteria TROUBLESHOOTING HINTS (The most

¢ Input voltage supplied to the PCM interface circuit .
is higher than 4.5 volts when 5 volts is applied to  likely causes for this code to be set are: )

the right bank heated oxygen sensor (rear) output ~ ® Right bank heated oxygen sensor (rear) failed.
line via a resistor. e Open or shorted circuit in right bank heated oxy-

gen sensor (rear) output line or harness damage.

OB D'" DRIVE CYCLE PATTERN o Open circuit in rlght bank heated oxygen sensor
(rear) ground line or harness damage.

Refer to Diagnostic Function— OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6. : ggrlq;\?;ggdamage.

DIAGNOSIS

Required Special Tools:
o MB991958: Scan tool (MUT-IlIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
e MB991316: Test Harness
e MB991923: Power Plant ECU Check Harness

STEP 1. Using scan tool MB991958, check data list item 69:
Heated Oxygen Sensor Bank 1, Sensor 2 (right 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 atidle.
/ (3) Set scan tool MB991958 to the data reading mode for item
©)

¢ DATA LINK
~ CONNECTOR

69, Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

e Warming up the engine. When the engine is revved, the
output voltage should repeat 0 volt and 0.6 to 1.0 volt
alternately.

(4) Tum 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
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Goto Step 2.

S0\
MB991910

MB991824

(O

\e /)
]

MB991827 AC305412AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-259

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

RIGHT BANK

THROTTLE BODY —-——

HEATED OXYGEN?>
SENSOR (REAR)

ST YA

> @f *‘ﬁ ~

5

/2\/\

u 5]

HARNESS

% AN
CONNECTOR: \//\ S

COMPONENT SIDE

\%

1 N
(iXa] o8 <G
) o

(T

AK303064AB

B-08 HARNESS
CONNECTOR:
HARNESS SIDE

AK303065AB

STEP 2. Measure the sensor output voltage at right bank
heated oxygen sensor (rear) connector B-08 by

backprobing
(1) Do not disconnect the connector B-08.

(2) Start the engine and run atidle.

(3) Measure the voltage between terminal No. 4 and ground by
backprobing.

e Warming up the engine. When the engine is revved, the
output voltage should repeat 0 volt and 0.6 to 1.0 volt
alternately.

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

Q:ls the measured voltage within the specified range?

YES : Go to Step 3.
NO: Goto Step 7.
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13B-260 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONN

&\y

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

MB991923

POWER PLANT ECU
CHECK HARNESS CONNECTOR

AK202956AB

STEP 3. Measure the sensor output voltage at PCM
connector B-22 by using power plant ECU check harness
special tool MB991923.

(1) Disconnect the all PCM connectors and connect power
plant ECU check harness special tool MB991923 between
the separated connectors.

(2) Start the engine and run at idle.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-261
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

(3) Measure the voltage between terminal No. 97 and ground.
¢ Warming up the engine. When the engine is 2,500 r/min,
the output voltage should repeat 0 volt and 0.6 to 1.0
volt alternately.
(4) Tum the ignition switch to the "LOCK" (OFF) position.

Q:Is the measured voltage within the specified range?

YES : Go to Step 4.
NO : Goto Step6.

POWER PLANT ECU
CHECK HARNESS
CONNECTOR

AK203101AB
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13B-262

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

2

O
\2AT

u 5]

RIGHT BANK

THROTTLE BODY —-——

> @f *‘ﬁ ~

&Y

NS .’ ’
(2)3) /B-08 (GR)
I
COMPONENT'S\IgI\E\ A~

HEATED OXYGEN?>
SENSOR (REAR)

ST YA

\:‘“
(T

AK303064AB

CONNE!
-‘\0

y\

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

STEP 4. Check harness connector B-08 atright bank
heated oxygen sensor (rear) and harness connector B-22
at PCM for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-263
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 5. Using scan tool MB991958, check datalist item 69:
Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

| A CAUTION |

¢ DATA LINK
~~ CONNECTOR

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) Start the engine and run at idle.

(3) Set scan tool MB991958 to the data reading mode for item
69, Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

e Warming up the engine. When the engine is revved, the
output voltage should repeat 0 volt and 0.6 to 1.0 volt
alternately.

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

Q:lIs the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use

Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Replace the PCM. Then go to Step 15.

AC305412AB
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13B-264 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

RIGHT BANK
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STEP 6. Check harness connector B-08 atright bank
heated oxygen sensor (rear) and harness connector B-22
at PCM for damage.

Q:lIs the harness connector in good condition?

YES : Repair hamess wire between right bank heated
oxygen sensor (rear) connector B-08 (terminal No. 4)
and PCM connector B-22 (terminal No. 97) because
of open circuit or harness damage. Then go to Step
15.

NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-265
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 7. Check harness connector B-08 atright bank
heated oxygen sensor (rear) for damage.

RIGHT BANK

2

THROTTLE BODY —

e 8

S
2 AT

O

HARNESS . Sl
N

CONNECTOR: .~
COMPONENT SIDE

HEATED OXYGEN >
SENSOR (REAR)

> WS
S
@XS} /B-08 (GR) A

Q:lIs the harness connector in good condition?
YES : Go to Step 8.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.

o\
N

N

AK303064AB
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13B-266 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 8. Check the continuity atright bank heated oxygen
sensor (rear) harness side connector B-08.
CONNECTOR: B-08 < (1) Disconnect the connector B-08 and measure at the harness

side.

RIGHT BANK
HEATED OXYGEN >
SENSOR (REAR)

\%W M(@) "
9N

THROTTLE BODY —

v ——

> %f*‘& o ©
v =
2 B-8 (G)’ V ’ y
\:‘/\?J/// ;“ o \
HARNESS . . o ANS
N

CONNECTOR: ~..»
COMPONENT SIDE AK303064AB

(2) Check for the continuity between terminal No. 2 and

B-08 HARNESS ground.

CONNECTOR: e Should be less than 2 ohms.
COMPONENT SIDE o )
A< Q:Does continuity exist?
2 1) YES : Go to Step 11.
(:b@;/ NO : Goto Step 9.

AK303067 AH
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-267
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: 321//

& \) \/_\7
s S

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB

STEP 9. Check harness connector B-21 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 10.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.
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13B-268 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 10. Check for open circuit and harness damage
between right bank heated oxygen sensor (rear) connector
B-08 (terminal No. 2) and PCM connector B-21 (terminal
No. 69).
Q:lIs the harness wire in good condition?

YES : Replace the PCM. Then go to Step 15.

NO : Repair it. Then go to Step 15.

CONNECTOR: B-08 (\\\

RIGHT BANK
HEATED OXYGEN”>
SENSOR (REAR)

u 5]

HARNESS .~
CONNECTOR: ..
COMPONENT SIDE AK303064AB

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-269
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: 321//

& \) \/_\7
s S

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB

STEP 11. Check harness connector B-21 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 12.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.
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13B-270 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 12. Check for harness damage between right bank
heated oxygen sensor (rear) connector B-08 (terminal No.
2) and PCM connector B-21 (terminal No. 69).

CONNECTOR: B-08 < Q:lIs the harness wire in good condition?

YES : Go to Step 13.

NO : Repair it. Then go to Step 15.

RIGHT BANK
HEATED OXYGEN?>
SENSOR (REAR)
W E A
THROTTLE BODY —<_

PN N _
ool <G TN
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CONNECTOR: \//\ S
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y \\/ l})»u X
’ 2
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-271
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-08 (\\\

RIGHT BANK
HEATED OXYGEN”>
SENSOR (REAR)

u 5]

HARNESS .~
CONNECTOR: ./
COMPONENT SIDE

CONNECTOR: B-22

7 iy ,

PCM 2=

vis

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

STEP 13. Check for short circuit to ground and harness
damage between right bank heated oxygen sensor (rear)
connector B-08 (terminal No. 4) and PCM connector B-22
(terminal No. 97).
Q:lIs the harness wire in good condition?

YES : Go to Step 14.

NO : Repair it. Then go to Step 15.
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13B-272

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

RIGHT BANK
HEATED OXYGEN >
SENSOR (REAR)

TH F\{STTL%jBi;Q:M(@>
[ Q;

o =
2 AT

15 s/

N

AK303064AB

f 7l

HARNESS . 7L
NP

CONNECTOR: .~
COMPONENT SIDE
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COMPONENT
BLACK
. SIDE
2 CONNECTOR
WHITE
MB991316 AKX01624 AN

STEP 14. Check the right bank heated oxygen sensor

(rear).

(1) Disconnect the right bank heated oxygen sensor (rear)
connector B-08 and connect test hamess special tool,
MB991316, to the connector on the right bank heated
oxygen sensor (rear) side.

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

(3) Perform a racing for 5 minutes or more with the engine
speed of 4,500 r/min.

(4) Connect a digital voltage meter between terminal No. 2
(black clip) and terminal No. 4 (white clip).

(5) While repeatedly revving the engine, measure the right
bank heated oxygen sensor (rear) output voltage.

Standard value: 0.6 — 1.0 volt

/A CAUTION |
o Be very careful when connecting the jumper wires;
incorrect connection can damage the heated oxygen
sensor.
¢ Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.

NOTE: If the sufficiently high temperature [of approximate
400°C (752 °F) or more] is not reached although the heated
oxygen sensor is normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

Q:ls the voltage between 0.6 and 1.0 volt?

YES : Replace the PCM. Then go to Step 15.
NO : Replace the right bank heated oxygen sensor (rear).
Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-273
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 15. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Is DTC P0136 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0137: Heated Oxygen Sensor Circuit Low Voltage (bank 1, sensor 2)

Right Bank Heated Oxygen Sensor (rear) Circuit

B-08
MU802665
NA
o0 RIGHT BANK
A HEATED OXYGEN
O g SENSOR (REAR)
1 Y3 2 4
FROM MF| RELAY —— r1m g
I I
TOPCM [~ ~ 777 [~ 5
w = <
= g @
@ L pu—
>_ —_—
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X
Q
<
|
[an]
69 97
Y
7

POWERTRAIN CONTROL

MODULE (PCM) AK302842
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13B-274

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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CIRCUIT OPERATION

e A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 97) from the output terminal (terminal
No. 4) of the right bank heated oxygen sensor
(rear).

e Terminal No. 2 of the right bank heated oxygen
sensor (rear) is grounded with PCM (terminal No.
69).

TECHNICAL DESCRIPTION

¢ The output signal of the right bank heated oxygen
sensor (front) is compensated by the output sig-

nal of the right bank heated oxygen sensor (rear).

e The PCM checks for an open circuit in the right
bank heated oxygen sensor (rear) output line.

DESCRIPTIONS OF MONITOR METHODS

Right bank heated oxygen sensor (rear) output volt-
age stays low when air/fuel ratio is forced to be
rich. The above procedure is repeated when oxy-
gen sensor is inactive.

B-21 (B)%
B-22 (B) =5

AK303013AB

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)
o Heated oxygen sensor heater (front) monitor
¢ Heated oxygen sensor heater (rear) monitor
o 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) <3.8L ENGINE> 13B-275
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

( START )

<Y

MONITORING
CONDITIONS

+5V ON

MALFUNCTION

MONITORING
CONDITIONS

MODULATE A/F CONDITION TO RICH

)

VF <0.15V

8secs HAVE PASSED

YES

GOOD

MALFUNCTION

AK401414

¢ Right bank heated oxygen sensor (rear) signal

Check Conditions _ voltage has continued to be 0.15 volt or lower.
* After 2 seconds or more pass from the time when o Engine coolant temperature is higher than 76°C
the monitor determines normally for detecting an (169°F).
open circuit. e Mass airflow sensor output is 8 g/sec or more.
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13B-276

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

e At least 20 seconds have passed since fuel shut OBD-Il DRIVE CYCLE PATTERN

off control was canceled.
¢ Monitoring time: 8 seconds.

Judgement Criteria

e Making the air/fuel ratio 15 percent richer for 8

Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.

TROUBLESHOOTING HINTS (The most

seconds does not result in raising the right bank likely causes for this code to be set are: )

heated oxygen sensor (rear) output voltage

beyond 0.15 volt.

¢ Right bank heated oxygen sensor (rear) failed.

e Short circuit in right bank heated oxygen sensor
(rear) output line.

e Connector damage.

e PCM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-II1 Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
e MB991316: Test Harness

STEP 1. Using scan tool MB991958, check datalist item 69:
Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

| /A CAUTION |

¢ DATA LINK
~~ CONNECTOR

W

MB991824

O

\ MB991910

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) Start the engine and run at idle.
/ (3) Set scan tool MB991958 to the data reading mode for item
9

69, Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

e Warming up the engine. When the engine is revved, the
output voltage should repeat 0 volt and 0.6 to 1.0 volt
alternately.

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

Q:lIs the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Goto Step 2.

AC305412AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-277
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 2. Check the right bank heated oxygen sensor (rear).

CONNECTOR: B-08

4
gb

RIGHT BANK
HEATED OXYGEN
SENSOR (REAR)

,
C([(

G o

g VP
OO .'?«1";’ ‘
N

N B-08 (GR / A
\:‘/\%/ / (GR) \ A
HARNESS .~

% AN
CONNECTOR: \@ W24

N

COMPONENT SIDE

N N
N\

TH ;c\ﬁTL%j!i;DQ\(JM(@>
" » Q;

AK303064AB

(1) Disconnect the right bank heated oxygen sensor (rear)
connector B-08 and connect test hamess special tool,
MB991316, to the connector on the right bank heated
oxygen sensor (rear) side.

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

N

(3) Perform a racing for 5 minutes or more with the engine

HEATED _
L1 OXYGEN speed of 4,500 r/min.
B D SENSOR (4) Connect a digital voltage meter between terminal No. 2
O BLACK COMPONENT (black clip) and terminal No. 4 (white clip).

SIDE (5) While repeatedly revving the engine, measure the right
¥ CONNECTOR bank heated oxygen sensor (rear) output voltage.

WHITE Standard value: 0.6 — 1.0 volt
l_ | A\ CAUTION |
MB99131g AKX01624AN e Be very careful when connecting the jumper wires;

incorrect connection can damage the heated oxygen

sensor.

o Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.

NOTE: If the sufficiently high temperature [of app roximate
400°C (752 °F) or more] is not reached although the heated
oxygen sensor is normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

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

YES : Go to Step 3.
NO : Replace the right bank heated oxygen sensor (rear).
Then go to Step 5.
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13B-278

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

2

O
\2AT

u 5]

RIGHT BANK

THROTTLE BODY —-——

> @f *‘ﬁ ~

&Y

NS .’ ’
(2)3) /B-08 (GR)
I
COMPONENT'S\IgI\E\ A~

HEATED OXYGEN?>
SENSOR (REAR)

ST YA

\:‘“
(T

AK303064AB

CONNE!
-‘\0

y\

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

STEP 3. Check harness connector B-08 atright bank
heated oxygen sensor (rear) and harness connector B-22
at PCM for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 4.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 5.

TSB Revision




MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-279
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS
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HARNESS CONNECTOR:
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AK303016AB

STEP 4. Check for short circuit to ground between right
bank heated oxygen sensor (rear) connector B-08
(terminal No. 4) and PCM connector B-22 (terminal No. 97).
Q:Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 5.

NO : Repair it. Then go to Step 5.
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13B-280 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 5. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Ils DTC P0137 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0138: Heated Oxygen Sensor Circuit High Voltage (bank 1, sensor 2)

Right Bank Heated Oxygen Sensor (rear) Circuit

B-08
MU802665
NA
o0 RIGHT BANK
A HEATED OXYGEN
O g SENSOR (REAR)
1 Y3 2 4
FROM MF| RELAY —— r1m g
I I
TOPCM [~ ~ 777 [~ 5
w = <
= g @
@ L pu—
>_ —_—
[ ]
X
Q
<
|
[an]
69 97
Y
7

POWERTRAIN CONTROL

MODULE (PCM) AK302842
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-281
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

RIGHT BANK
HEATED OXYGEN

2

SENSOR (REAR)

TH RBTTLE BODY

ez

N
%
ST UA
y
E

RN
AK303063AB

CIRCUIT OPERATION

e A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 97) from the output terminal (terminal
No. 4) of the right bank heated oxygen sensor

(rear).

e Terminal No. 2 of the right bank heated oxygen
sensor (rear) is grounded with PCM (terminal No.

69).

TECHNICAL DESCRIPTION

¢ The output signal of the right bank heated oxygen
sensor (front) is compensated by the output sig-
nal of the right bank heated oxygen sensor (rear).

e The PCM checks for an open circuit in the right
bank heated oxygen sensor (rear) output line.

DESCRIPTIONS OF MONITOR METHODS

Right bank heated oxygen sensor (rear) output volt-

age is over specified range.

B-21 (B)%
B-22 (B) =5

AK303013AB

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)
o Heated oxygen sensor heater (front) monitor
¢ Heated oxygen sensor heater (rear) monitor
o 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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13B-282

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

Check Conditions

MONITORING
CONDITIONS

OUTPUT VOLTAGE > 1.2V

2secs HAVE PASSED?

MALFUNCTION

NO

GOOD

e 2 seconds ormore have passed since the engine
starting sequence was completed.

Judgment Criteria

¢ Right bank heated oxygen sensor (rear) output
voltage has continued to be 1.2 volts or higher for

2 seconds.

AK302396

OBD-lI DRIVE CYCLE PATTERN

Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are: )
e Short circuit in right bank heated oxygen sensor
(rear) output line.
e Connector damage.
e PCM failed.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-283
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
o MB991958: Scan tool (MUT-IlIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A

STEP 1. Check harness connector B-08 at right bank
heated oxygen sensor (rear) and harness connector B-22
at PCM for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 2.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00E-2. Then go to Step 3.

CONNECTOR: B-08 (\\\

RIGHT BANK

HEATED OXYGEN
SENSOR (REAR)
g?(@y
TH ROTTLE BODY /

(w *4_‘) (SR
\/ﬁf \(‘
2

>4\\;\ /B 08 ( GR) r
HUARNUESS / )

CONNECTOR: \& /
AK303064AB

COMPONENT S

CONNECTOR B 22

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB
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13B-284

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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AK303016AB

STEP 2. Check for short circuit to power supply between
right bank heated oxygen sensor (rear) connector B-08
(terminal No. 4) and PCM connector B-22 (terminal No. 97).
Q:lIs the harness wire in good condition?

YES : Replace the PCM. Then go to Step 3.

NO : Repair it. Then go to Step 3.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-285
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 3. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Is DTC P0138 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0139: Heated Oxygen Sensor Circuit Slow Response (bank 1, sensor 2)

Right Bank Heated Oxygen Sensor (rear) Circuit

B-08
MU802665
NA
o0 RIGHT BANK
A HEATED OXYGEN
O g SENSOR (REAR)
1 Y3 2 4
FROM MF| RELAY —— r1m g
I I
TOPCM [~ ~ 777 [~ 5
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>_ —_—
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X
Q
<
|
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Y
7

POWERTRAIN CONTROL

MODULE (PCM) AK302842
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13B-286

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

RIGHT BANK

HEATED OXYGEN»>
. |SEnson (REAF»?
J
LA
()

TH RBTTLE BODY

s ) *“
‘4\‘? y
\ /B-08 (GR) \

\7\/\ ” \KAK303063AB

CIRCUIT OPERATION

e A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 97) from the output terminal (terminal
No. 4) of the right bank heated oxygen sensor
(rear).

e Terminal No. 2 of the right bank heated oxygen
sensor (rear) is grounded with PCM (terminal No.
69).

TECHNICAL DESCRIPTION

¢ The output signal of the right bank heated oxygen
sensor (front) is compensated by the output sig-

nal of the right bank heated oxygen sensor (rear).

e The PCM checks for an open circuit in the right
bank heated oxygen sensor (rear) output line.

DESCRIPTIONS OF MONITOR METHODS
Right bank heated oxygen sensor (rear) output volt-
age does not change during specified go/stop

operations including fuel cut are repeated.

B-21 (B)%
B-22 (B) =5

AK303013AB

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)
o Heated oxygen sensor heater (front) monitor
¢ Heated oxygen sensor heater (rear) monitor
o 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) <3.8L ENGINE> 13B-287
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

( sTART )

»la
»

4

MONITORING NO

CONDITION

OUTPUT VOLTAGE
CHANGE < 0.313 V

GO/STOP OPERATION
FOR SPECIFIED TIME

MALFUNCTION
": GOOD
END

AK302399

o o Atotal of more than 10 seconds have
Check Qond|t|ons - elapsed with the above mentioned condi-
¢ Engine coolant temperature is higher than 76°C tions. and more than 2 seconds have
(169°F). elapsed with the fuel shut off.

e The right bank heated oxygen sensor (front) is
active.
e The cumulative mass airflow sensor output is
higher than 1638 g.
e Repeat 3 or more times: drive ', stop 2.
Drive™:
e Engine speed is higher than 1,500 r/min.
¢ Volumetric efficiency is higher than 40 per-
cent.
e Vehicle speed is higherthan 30 km/h (19
mph).

Stop ?:
¢ Vehicle speed is lower than 1.5 km/h (1.0
mph).

Judgement Criteria
e Change in the output voltage of the right bank

heated oxygen sensor (rear) is lower than 0.313
volt.

NOTE: Monitoring stops after fuel has been shut
off for more than 41 seconds.
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13B-288 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

OBD-lI DRIVE CYCLE PATTERN TROUBLESHOOTING HINTS (The most
Refer to Diagnostic Function— OBD-lI Drive Cycle -  likely causes for this code to be set are: )
Procedure 4 — Heated Oxygen Sensor Monitor e Right bank heated oxygen sensor (rear) failed.
P.13B-6. e Connector damage.

o PCM failed.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-II1 Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
e MB991316: Test Harness

STEP 1. Using scan tool MB991958, check data list item 69:
Heated Oxygen Sensor Bank 1, Sensor 2 (right 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

69, Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).
(4) Warm up the engine.

o Afterincreasing the output voltage 0.15 volt or more by
the engine rewving, finish it. Then confirm that the output
voltage reduces to 0.15 volt orless within 3 seconds.

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

Q:lIs the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Replace the heated oxygen sensor (rear). Then go to
Step 2.

¢ DATA LINK
 CONNECTOR

MB991824

MB991827 AC305412AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-289
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 2. Check the right bank heated oxygen sensor (rear).

CONNECTOR: B-08

4
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HEATED OXYGEN
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" » Q;

AK303064AB

(1) Disconnect the right bank heated oxygen sensor (rear)
connector B-08 and connect test hamess special tool,
MB991316, to the connector on the right bank heated
oxygen sensor (rear) side.

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

N

(3) Perform a racing for 5 minutes or more with the engine

HEATED _
L1 OXYGEN speed of 4,500 r/min.
B D SENSOR (4) Connect a digital voltage meter between terminal No. 2
O BLACK COMPONENT (black clip) and terminal No. 4 (white clip).

SIDE (5) While repeatedly revving the engine, measure the right
¥ CONNECTOR bank heated oxygen sensor (rear) output voltage.

WHITE Standard value: 0.6 — 1.0 volt
l_ | A\ CAUTION |
MB99131g AKX01624AN e Be very careful when connecting the jumper wires;

incorrect connection can damage the heated oxygen

sensor.

o Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.

NOTE: If the sufficiently high temperature [of app roximate
400°C (752 °F) or more] is not reached although the heated
oxygen sensor is normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

Q:Is the voltage between 0.6 and 1.0 volt?

YES : Go to Step 3.
NO : Replace the right bank heated oxygen sensor (rear).
Then go to Step 4.
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13B-290 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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B-21 HARNESS CONNECTOR:

B-22 HARNESS CONNECTOR:

AK303052AB

STEP 3. Check harness connector B-08 atright bank
heated oxygen sensor (rear) and harness connector B-21,
B-22 at PCM for damage.
Q:lIs the harness connector in good condition?
YES : Replace the PCM.Then go to Step 4.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 4.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-291
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 4. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-lI Drive Cycle — Procedure 4 —
Heated Oxygen Sensor Monitor P.13B-6.

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

Q:ls DTC P0139 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0141: Heated Oxygen Sensor Heater Circuit (bank 1, sensor 2)

Right Bank Heated Oxygen Sensor (rear) Heater Circuit

BATTERY
w
s
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o0
¥ AEATA
4 13
A TO PCM T3 2 4
L
o L v
El x
I| © TOPCM TO PCM
=l 3
Aal o
[ ] w Z'
=
0
o
m
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nY| %—\E |
JOEOOE POWERTRAIN
©OOOE CONTROL
oo MODULE (PCM)
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13B-292

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-17X

SH 7\“J /

MFI RELAY
<= FRONT OF VEHICLE
v v v v [|v v
0 D:@ ‘!_V_\‘ ‘!Tm‘ ‘!_V_\‘ ‘!TM_\ ‘!Th_\‘ !Tm}
I A O | R
B-17X

AK303014AB

CIRCUIT OPERATION

e Poweris supplied from the MFI relay (terminal
No. 4) to the right bank heated oxygen sensor
(rear) heater.

e The PCM (teminal No. 138) controls continuity to
the right bank heated oxygen sensor (rear)
heater by tuming the power transistor in the PCM
"ON" and "OFF".

TECHNICAL DESCRIPTION

e The PCM checks whether the heater current is
within a specified range when the heater is ener-
gized.

DESCRIPTIONS OF MONITOR METHODS

Right bank heated oxygen sensor heater (rear) current
is out of specified range when engine coolant tem-
perature is over 20°C (68°F).

(BN
RIGHT BANK
HEATED OXYGEN?>
SENSOR (REAR)

SN

TH RBTTLE BODY

< i\ *“
\ /B-OS (GR) \
\i\/\ \” \KAK303063AB

RS

I
AIR CLEAN

AK303059AB

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)
o Not applicable

Sensor (The sensor below is determined to be
normal)
e Engine coolant temperature sensor
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-293
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

( START )

A/
A

MONITORING
CONDITIONS

CURRENT < 0.16A

NO

YES NO

CONTINUOUS
FAILURE FOR 4secs

MALFUNCTION

CURRENT > 5.0

A
GOOD

/

END

Check Conditions

60 seconds have elapsed from the start of the
previous monitoring.

Engine coolant temperature is higher than 20°C
(68°F).

While the right bank heated oxygen sensor (rear)
heateris on.

Battery positive voltage is at between 11 and 16.5
volts.

Judgment Criteria

The right bank heated oxygen sensor (rear)
heater current has continued to be lower than
0.16 ampere or higher than 5.0 ampere for 4 sec-
onds.

AK302401

OBD-ll DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are: )
¢ Open or shorted right bank heated oxygen sen-
sor (rear) heater circuit, or harness damage.
e Open circuit in right bank heated oxygen sensor
(rear) heater.
¢ Connector damage.
e PCM failed.
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13B-294

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
e MB991316: Test Harness
e MB991923: Power Plant ECU Check Harness

STEP 1. Check harness connector B-08 at the right bank
heated oxygen sensor (rear) for damage.

CONNECTOR: B-08 \\\\\

SENSOR (REAR)

TH ROTTLE BODY

RIGHT BANK
HEATED OXYGEN»>

i@
N = N»

1
NEAN A

/4 3\/8 08 GR) ' \
HARNESS

CONNECTOR: /

COMPONENT SID "~ /" AK303064AB

Q:lIs the harness connector in good condition?
YES : Go to Step 2.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 12.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-295

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-08 <
NPA~72&
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n CONNECTOR

BLUE

MB991316 AKX01624 AT

STEP 2. Check the right bank heated oxygen sensor (rear).

(1) Disconnect right bank heated oxygen sensor (rear)
connector B-02 and connect test hamess special tool,
MB991316, to the connector on the right bank heated
oxygen (rear) sensor side.

(2) Measure the resistance between heated oxygen sensor
connector terminal No. 1 (red clip) and terminal No. 3 (blue
clip).

Standard value: 11 — 18 ohms [at 20°C (68 °F)]

Q:lIs the measured resistance between 11 and 18 ohms [at

20°C (68°F)]?

YES : Go to Step 3.

NO : Replace the right bank heated oxygen sensor (rear).
Then go to Step 12.
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13B-29

6 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

2

N\

S
2 AT

O

THROTTLE BODY —

\%W M(@) "
9N

(T3] o V[f’ <

RIGHT BANK
HEATED OXYGEN >
SENSOR (REAR)

| e

HARNESS . SN
CONNECTOR:~ 1\~
COMPONENT SIDE "~ //" AK303064AB
 EEE—
B-08 HARNESS "
CONNECTOR: ] o
COMPONENT SIDE TQ"‘:‘
a2 i
>2>>1<- [O) [N)
\j’)\%}

AK303068 AB

STEP 3. Measure the power supply voltage at right bank

heated oxygen sensor (rear) harness side connector B-08.

(1) Disconnect the connector B-08 and measure at the harness
side.

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

(3) Measure the voltage between terminal No. 1 and ground.
¢ Voltage should be battery positive voltage.
(4) Tum the ignition switch to the "LOCK" (OFF) position.

Q:Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 5.
NO : Goto Step 4.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-297
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 4. Check harness connector B-17 X at the MFI relay
for damage.

Q:lIs the harness connector in good condition?

YES : Repair hamess wire between MFI relay connector
B-17X (terminal No. 4) and right bank heated oxygen
sensor (rear) connector B-08 (terminal No. 1)
because of open circuit or short circuit to ground.
Then go to Step 12.

NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 12.

v v
O D:E: \2 : il ]
ERET]| ]
HARNESS B-17X
CONNECTOR:
COMPONENT SIDE
AK303017AB
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13B-298

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 5. Measure the power supply voltage at PCM
connector B-23 by using power plant ECU check harness
special tool MB991923.

146

J53)152X151 X150

HARNESS CONNECTOR:
COMPONENT SIDE

(1) Disconnect the all PCM connectors and connect power
plant ECU check harness special tool MB991923 between
the separated connectors.

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

AK303058AB

MB991923

POWER PLANT ECU
CHECK HARNESS CONNECTOR

n

21X

2
LA

1
5

DOOHO
525 XTa0X3 40X

AK202954AB

TSB Revision




MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-299
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

POWER PLANT ECU
CHECK HARNESS
CONNECTOR

(3) Measure the voltage between terminal No. 138 and ground.
o Voltage should be battery positive voltage.

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

Q:lIs battery positive voltage (approximately 12 volts)
present?

YES : Go to Step 8.
NO : Goto Step6.

AK203104 AB

STEP 6. Check harness connector B-23 at PCM for
damage.

Q:lIs the harness connector in good condition?
YES : Goto Step 7.

NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 12.

CONNECTOR

>

) A\ 4
AIR CLEANER ~X—

N/

) 2123
BB OE

9X138 X137X136X

HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB
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13B-300 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 7. Check for open circuit or short circuit to ground
between right bank heated oxygen sensor (rear) connector
B-08 (terminal No. 3) and PCM connector B-23 (terminal
No. 138).
Q:lIs the harness wire in good condition?

YES : Replace the PCM. Then go to Step 12.

NO : Repair it. Then go to Step 12.

CONNECTOR: B-08 (\\\

RIGHT BANK
HEATED OXYGEN”>
SENSOR (REAR)

oY 4

u 5]
HARNESS .~
CONNECTOR: \//\
COMPONENT SIDE AK303064AB

[ 1]
OOOROORE
X a2 a0 Y8) |
OEOOOOHOHE
OOHOC m
BRO0O00,

HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-301
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 8. Check harness connector B-23 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 9.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 12.

J27X126X125, 2Anmix 2
133 )X132)131)X130)129 )12
OEE é?"ons B
IOOOOOE
BROOOOG

HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB
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13B-302 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 9. Check for harness damage between MFI relay
connector B-17X (terminal No. 4) and right bank heated
oxygen sensor (rear) connector B-08 (terminal No. 1).
Q:lIs the harness wire in good condition?

YES : Go to Step 10.

NO : Repair it. Then go to Step 12.

CONN/ECTOR B-17X

<= FRONT OF VEHICLE

v v \4

v v
Dﬂ:ﬁnw il i ] | I ]
I N A

T =T =)

x

HARNESS B-17

CONNECTOR:

COMPONENT SIDE
AK303017AB

CONNECTOR: B-08 \\\\\

RIGHT BANK
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SENSOR (REAR)

g?@y
TH ROTTLE BODY /

* w

1)
NEAN A

06 /B 08 GR)

IJ IJ

HARNESS

CONNECTOR: . | /

COMPONENT SID "~ // AK303064AB

TSB Revision




MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-303
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 10. Check for harness damage between right bank
heated oxygen sensor (rear) connector B-08 (terminal No.
3) and PCM connector B-23 (terminal No. 138).

CONNECTOR: B-08 < Q:Is the harness wire in good condition?

YES : Go to Step 11.

NO : Repair it. Then go to Step 12.

RIGHT BANK
HEATED OXYGEN?>
SENSOR (REAR)
W E A
THROTTLE BODY —<_

oY1) NN
(5] o (G“) T
HARNESS (/>

% AN
CONNECTOR: \//\ S
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g N /\\ 4
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OHORG
OOOOE

z
OOOOHHE
OOHOOHOE
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HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB
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13B-304 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 11. Check the trouble symptoms.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Is DTC P0141 set?

YES : Replace the PCM. Then go to Step 12.

NO : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.

STEP 12. Test the OBD-Il drive cycle.
(1) Carry out a test drive with the drive cycle pattem. Refer to

Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

(2) Check the diagnostic trouble code (DTC).
Q:Is DTC P0141 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-305
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC P0150: Heated Oxygen Sensor Circuit (bank 2, sensor 1)

Left Bank Heated Oxygen Sensor (front) Circuit
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MU802605
NA LEFT BANK
00 HEATED OXYGEN
00 g SENSOR (FRONT)

FROM MFI RELAY p——

TOPCM  r-f-==-=--- -
@
3 d
X L
<<-(> =
I X
|
Q
m = Q
|
B-21 69 91 o
N\ N\
JAE Y
51Y52)53)54)X55)56
58)59X60)61)62.
64X65)66)67)X68)69
71X72073)X74)75,
77X78)\79)80X81)82 7
—0

POWERTRAIN CONTROL =
MODULE (PCM)
AK400903

“LEFT BANK
—HEATED OXYGEN
Z_SENSOR (FRONT)

R
O Rl I N\,
\\l I pEz=—rgt" g
- QQ Pre (d/(m’f/ s 0
& I;S/B\\) ,‘ f ;. /\ AK303013AB
QP '~

/ AK303070AB

3
—~
L

TSB Revision




13B-306

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 91) from the output terminal (terminal
No. 4) of the left bank heated oxygen sensor
(front).

e Terminal No. 2 of the left bank heated oxygen
sensor (front) is grounded with or PCM (terminal
No. 69).

TECHNICAL DESCRIPTION

e The left bank heated oxygen sensor (front)
detects the concentration of oxygen in the
exhaust gas; it converts that data to voltage, and
sends it to the PCM.

e When the left bank heated oxygen sensor (front)
begins to deteriorate, the heated oxygen sensor
signal response deteriorates also.

e The PCM forcibly varies the air/fuel mixture to
make it leaner and richer, and checks the
response speed of the left bank heated oxygen
sensor (front). In addition, the PCM also checks
for an open circuit in the left bank heated oxygen
sensor (front) output line.

DESCRIPTIONS OF MONITOR METHODS

Left bank heated oxygen sensor (front) circuit is
switched to 5 volts intentionally when oxygen
sensor output is low, and detects the malfunction
if the output voltage changes to equal or greater
than 4.5 volts. The above procedure is repeated
when oxygen sensor is inactive.

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)
o Heated oxygen sensor heater (front) monitor
o Misfire monitor
o Fuel system 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

Accelerator pedal position sensor
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-307
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

MONITORING
CONDITIONS

MALFUNCTION

MONITORING
CONDITIONS

MODULATE A/F CONDITION TO RICH

)

VF < 0.2V

8secs HAS PASSED

YES

GOOD

MALFUNCTION

AK401409

e Engine coolant temperature is higher than 76°C

Check Conditions (169°F).
* 3 minutes or more have passed since the engine o Enpgine speed is higher than 1,200 r/min.
starting sequence was completed. . « Volumetric efficiency is higher than 25 percent.
o Left bank heated oxygen sensor (front) signal o Monitoring time: 7 seconds.

voltage has continued to be 0.2 volt or lower.
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13B-308 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Judgment Criteria TROUBLESHOOTING HINTS (The most

is higher than 4.5 volts when 5 volts is applied to .
the left bank heated oxygen sensor (front) output * Ir'aetfé : ank heated oxygen sensor (front) deterio

line. e Open or shorted circuit in left bank heated oxy-
gen sensor (front) output line, or hamess dam-
OBD-lI DRIVE CYCLE PATTERN age.
Refer to Diagnostic Function— OBD-lI Drive Cycle — e Open circuit in left bank heated oxygen sensor
Procedure 6 — Other Monitor. P.13B-6 (front) ground line, or hamess damage.
e Connector damage.
e PCM failed.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
o MD998464: Test Harness
e MB991923: Power Plant ECU Check Harness

STEP 1. Using scan tool MB991958, check data list item 11:
Heated Oxygen Sensor Bank 2, Sensor 1 (left front).

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
11, Heated Oxygen Sensor Bank 2, Sensor 1 (left front).

¢ DATA LINK
 CONNECTOR

}//( e Warming up the engine. When the engine is revved, the
) output voltage should be 0.6 to 1.0 volt.
m MB991910 o Warming up the engine. When the engine is idling, the

output voltage should repeat 0.4 volt and 0.6 to 1.0 volt

alternately.
(4) Tum 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
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Goto Step 2.

MB991824

MB991827 AC305412AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-309

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-25

“LEFT BANK

—HEATED OXYGEN

“_SENSOR (FRONT)

T 7~
ﬁ@ ,ex\ 5 ///////////

\.) '.ﬂ&’fﬁ,% = "

B-25 (B) f'& 4
1 ‘(0 / \2<>1<
"‘" HARNESS (413)
CONNECTOR:
‘ COMPONENT SIDE

)] |/ AK303071AB

B-25 HARNESS
CONNECTOR:
HARNESS SIDE

4 Y

112
\3A4)

AKX01532AE

STEP 2. Measure the sensor output voltage at left bank
heated oxygen sensor (front) connector B-25 by
backprobing

(1) Do not disconnect the connector B-25.

(2) Start the engine and run atidle.

(3) Measure the voltage between terminal No. 4 and ground by
backprobing.
e Warming up the engine. When the engine is 2,500 r/min,
the output voltage should repeat 0 to 0.8 volt alternately.
(4) Tum the ignition switch to the "LOCK" (OFF) position.

Q:lIs the measured voltage within the specified range?

YES : Go to Step 3.
NO: Goto Step 7.
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13B-310 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONN

&\y

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

MB991923

POWER PLANT ECU
CHECK HARNESS CONNECTOR

AK202956AB

STEP 3. Measure the sensor output voltage at PCM
connector B-22 by using power plant ECU check harness
special tool MB991923.

(1) Disconnect the all PCM connectors and connect power
plant ECU check harness special tool MB991923 between
the separated connectors.

(2) Start the engine and run at idle.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-311
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

(3) Measure the voltage between terminal No. 91 and ground.
¢ Warming up the engine. When the engine is 2,500 r/min,
the output voltage should repeat 0 to 0.8 volt alternately.

(4) Tum the ignition switch to the "LOCK" (OFF) position.
Q:lIs the measured voltage within the specified range?

YES : Go to Step 4.
NO : Goto Step6.

POWER PLANT ECU
CHECK HARNESS
CONNECTOR

AK203108AB
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13B-312 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 4. Check harness connector B-25 at left bank heated
oxygen sensor (front) and harness connector B-22 at PCM
for damage.

CONNECTOR: B-25

“LEFT BANK
—HEATED OXYGEN
_SENSOR (FRONT)

il //‘

\.) "E&"

1 B25(B)\/7 y

T

/.{e’ HARNESS

W@ ,ex\ &W///////

‘) .\,/ ==y X7
/4

\o CONNECTOR:
> COMPONENT SIDE
/| | // AK303071AB

Q:lIs the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-313
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

¢ DATA LINK
~~ CONNECTOR

MB991827

AC305412AB

STEP 5. Using scan tool MB991958, check data list item 11:

Heated Oxygen Sensor Bank 2, Sensor 1 (left front).

| 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
11, Heated Oxygen Sensor Bank 2, Sensor 1 (left front).

e Warming up the engine. When the engine is revved, the
output voltage should be 0.6 to 1.0 volt.

e Warming up the engine. When the engine is idling, the
output voltage should repeat 0.4 volt and 0.6 to 1.0 volt
alternately.

(4) Tum 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
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Replace the PCM. Then go to Step 15.
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13B-314 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 6. Check harness connector B-25 at left bank heated
oxygen sensor (front) and harness connector B-22 at PCM
for damage.

CONNECTOR: B-25

“LEFT BANK
—HEATED OXYGEN
_SENSOR (FRONT)

T r”

W@ ,ex\ &W///////

\) b } ﬁ.g%,
t\ i -

\ ’N (( "
/ /J,‘/ —
B- 25 (B) f'&
/ ° /7 5 Y1)
57 <>~
"‘" HARNESS (413)
\o CONNECTOR:
> COMPONENT SIDE

)] |/ AK303071AB

Q:Is the harness connector in good condition?
YES : Repair harness wire between left bank heated oxygen
sensor (front) connector B-25 (terminal No. 4) and
PCM connector B-22 (terminal No. 91) because of
open circuit or harness damage. Then go to Step 15.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.0OOE-2. Then go to Step 15.

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-315
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 7. Check harness connector B-25 at left bank heated
oxygen sensor (front) for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 8.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.

CONNECTOR: B-25

o

“LEFT BANK
—HEATED OXYGEN
“_SENSOR (FRONT)

T~ .

G Il ¢ \
el VoY==t
O\ (2 P 7 Z

4§ (Gl Al
XS/ 5725 (B) N4 o
e ) N2
NS 2 HARNESS MAS

‘\’ CONNECTOR:
COMPONENT SIDE

)| | /4 AK303071AB
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13B-316 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 8. Check the continuity at left bank heated oxygen
sensor (front) harness side connector B-25.
(1) Disconnect the connector B-25 and measure at the harness

side.

CONNECTOR: B-25

o

“LEFT BANK
—HEATED OXYGEN
“_SENSOR (FRONT)

T~ .

G Il ¢ \
el VoY==t
O\ (2 P 7 Z

4§ (Gl Al
XS/ 5725 (B) N4 o
e ) N2
NS 2 HARNESS MAS

‘\’ CONNECTOR:
COMPONENT SIDE

)| | /4 AK303071AB

(2) Check for the continuity between terminal No. 2 and
ground.

B-25 HARNESS e Should be less than 2 ohms.

CONNECTOR:
COMPONENT SIDE

N
-2{1\
413)

Q:Does continuity exist?
YES : Go to Step 11.
NO : Goto Step 9.

AKO000239AZ
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-317
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: 321//

& \) \/_\7
s S

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB

STEP 9. Check harness connector B-21 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 10.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.
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13B-318 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-25

“|EFT BANK
—HEATED OXYGEN
“_SENSOR (FRONT)

SR ////////////
&

ﬂﬁqg

‘\ /i

A / ’A’& 3 ,‘

5 B25 (B) "e
W w, ‘(o / 5 \2><1)
nn
’-“" HARNESS LAA3)
N CONNECTOR:
COMPONENT SIDE

)] |/ AK303071AB

CONNECTOR: B-21
AN /
J

NS

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB

STEP 10. Check for open circuit and harness damage
between left bank heated oxygen sensor (front) connector
B-25 (terminal No. 2) and PCM connector B-21 (terminal
No. 69).
Q:lIs the harness wire in good condition?

YES : Replace the PCM. Then go to Step 15.

NO : Repair it. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-319
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: 321//

& \) \/_\7
s S

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB

STEP 11. Check harness connector B-21 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 12.
NO : Repair or replace it. Then go to Step 15.
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13B-320 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-25

“LEFT BANK
—~HEATED OXYGEN
“_SENSOR (FRONT)

T /‘
ﬁ@ Sy MW////////

\) b } ﬁ.g%,
’\ | .
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1 B25(B)\/7 y

T

"‘" HARNESS (413)

\o CONNECTOR:
> COMPONENT SIDE
)] |/ / AK303071AB

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB

STEP 12. Check for harness damage between left bank
heated oxygen sensor (front) connector B-25 (terminal No.
2) and PCM connector B-21 (terminal No. 69).
Q:Is the harness wire in good condition?

YES : Go to Step 13.

NO : Repair it. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-321
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-25

| EFT BANK
—HEATED OXYGEN
“_SENSOR (FRONT)

SR ////////////
Nz

ﬂﬁqg

‘\ /i

A / ’A’& < ,‘

8 525 (B) "e
\\\@ T2 % N[00
nn
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N CONNECTOR:
COMPONENT SIDE

)] |/ AK303071AB

CONNECTOR: B-22

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

STEP 13. Check for short circuit to ground and harness
damage between left bank heated oxygen sensor (front)
connector B-25 (terminal No. 4) and PCM connector B-22
(terminal No. 91).
Q:lIs the harness wire in good condition?

YES : Go to Step 14.

NO : Repair it. Then go to Step 15.
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13B-322 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-25
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MD998464 AKX01624 AQ

STEP 14. Check the left bank heated oxygen sensor (front).

(1) Disconnect the left bank heated oxygen sensor (front)
connector B-25 and connect test hamess special tool,
MD998464, to the connector on the left bank heated oxygen
sensor (front) side.

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

(3) Perform a racing for 5 minutes or more with the engine
speed of 4,500 r/min.

(4) Connect a digital voltage meter between terminal No. 2
(black clip) and terminal No. 4 (white clip).

(5) While repeatedly revving the engine, measure the right
bank heated oxygen sensor (front) output voltage.

Standard value: 0.6 — 1.0 volt

| A\ CAUTION |
e Be very careful when connecting the jumper wires;
incorrect connection can damage the heated oxygen
sensor.
o Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.

NOTE: If the sufficiently high temperature [of app roximate
400°C (752 °F) or more] is not reached although the heated
oxygen sensor is normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

Q:Is the voltage between 0.6 and 1.0 volt?

YES : Replace the PCM. Then go to Step 15.
NO : Replace the left bank heated oxygen sensor (front).
Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-323
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 15. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Is DTC P0150 set?
YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0151: Heated Oxygen Sensor Circuit Low Voltage (bank 2, sensor 1)

Left Bank Heated Oxygen Sensor (front) Circuit
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13B-324

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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CIRCUIT OPERATION

e A voltage corresponding to the oxygen concen-

tration in the exhaust gas is sent to the PCM (ter-
minal No. 91) from the output terminal (terminal
No. 4) of the left bank heated oxygen sensor
(front).

Terminal No. 2 of the left bank heated oxygen
sensor (front) is grounded with PCM (terminal
No. 69).

TECHNICAL DESCRIPTION

o The left bank heated oxygen sensor (front)

detects the concentration of oxygen in the
exhaust gas; it converts those data to voltage,
and input the resulting signal to the PCM.

When the left bank heated oxygen sensor (front)
begins to deteriorate, the heated oxygen sensor
signal response becomes poor.

The PCM forcibly varies the air/fuel mixture to
make it leaner and richer, and checks the
response speed of the left bank heated oxygen
sensor (front). In addition, the PCM also checks
for an open circuit in the left bank heated oxygen
sensor (front) output line.

B-21 (B)%
B-22 (B) =5

AK303013AB

DESCRIPTIONS OF MONITOR METHODS

Left bank heated oxygen sensor (front) output volt-
age stays low when air/fuel ratio is forced to be
rich. The above procedure is repeated when oxy-
gen sensoris inactive.

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)
o Heated oxygen sensor heater (front) monitor
¢ Misfire monitor
o Fuel system 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

Accelerator pedal position sensor
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-325
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart
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13B-326 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Check Conditions OBD-II DRIVE CYCLE PATTERN

o After 2 seconds or more pass from the time when
; : : Refer to Diagnostic Function — OBD-lI Drive Cycle —
th tor determ lly for detect
o monriof detemMInes hormatly for detecting an Procedure 6 — Other Monitor P.13B-6.

open circuit.
o Left bank heated oxygen sensor (front) signal
voltage has continued to be 0.2 volt or lower. TROUBLESHOOTING HINTS (The most
» Engine coolant temperature is higher than 76°C  likely causes for this code to be set are: )
(169°F). . e Left bank heated oxygen sensor (front) failed.
* Mass airflow sensor output is 8 g/sec or more. * Short circuit in left bank heated oxygen sensor
e Atleast 20 seconds have passed since fuel shut (front) output line.
off control was canceled. « Connector damage.
¢ Monitoring time: 8 seconds. e PCM failed.

Judgement Criteria
e Making the air/fuel ratio 15 percent richer for 8
seconds does not result in raising the heated oxy-
gen sensor (front) output voltage beyond 0.2 volt.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
o MD998464: Test Harness

STEP 1. Using scan tool MB991958, check data list item 11:
Heated Oxygen Sensor Bank 2, Sensor 1 (left front).

| 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

©)

¢ DATA LINK
~ CONNECTOR

11, Heated Oxygen Sensor Bank 2, Sensor 1 (left front).

e Warm up the engine. When the engine is revved, the
output voltage should measure 0.6 to 1.0 volt.

o Warm up the engine. When the engine is idling, the out-
put voltage should repeat 0.4 volt and 0.6 to 1.0 volt
alternately.

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

Q:lIs the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Goto Step 2.

"0\
MB991910

MB991824

O

MB991827 AC305412AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL

13B-327

INJECTION (MFI) DIAGNOSIS

STEP 2. Check the left bank heated oxygen sensor (front).

CONNECTOR: B-26 3&
el

RIGHT BANK
HEATED OXYGEN

) =

THROTTLE BODY
L

(1)

(2)

/1\
N

4

HARNESS
CONNECTOR:
COMPONENT

(3)
(4)
(5)

HEATED
OXYGEN
SENSOR
COMPONENT
SIDE
CONNECTOR

Disconnect the left bank heated oxygen sensor (front)
connector B-25 and connect test hamess special tool,
MD998464, to the connector on the left bank heated oxygen
sensor (front) side.

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

Perform a racing for 5 minutes or more with the engine
speed of 4,500 r/min.

Connect a digital voltage meter between terminal No. 2
(black clip) and terminal No. 4 (white clip).

While repeatedly rewving the engine, measure the left bank
heated oxygen sensor (front) output voltage.

Standard value: 0.6 — 1.0 volt

MD998464

A\ CAUTION |

AKX01624 AQ

Q:

Be very careful when connecting the jumper wires;
incorrect connection can damage the heated oxygen
sensor.

Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.

NOTE: If the sufficiently high temperature [of approximate
400<C (752 °F) or more] is not reached although the heated
oxygen sensor is normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

Is the voltage between 0.6 and 1.0 volt?

YES : Go to Step 3.

NO : Replace the left bank heated oxygen sensor (front).
Then go to Step 5.
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13B-328 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 3. Check harness connector B-25 at left bank heated
oxygen sensor (front) and harness connector B-22 at PCM
for damage.

CONNECTOR: B-25

“LEFT BANK
—HEATED OXYGEN
_SENSOR (FRONT)

il //‘

\.) "E&"

1 B25(B)\/7 y

T

/.{e’ HARNESS

W@ ,ex\ &W///////

‘) .\,/ ==y X7
/4

\o CONNECTOR:
> COMPONENT SIDE
/| | // AK303071AB

Q:lIs the harness connector in good condition?
YES : Go to Step 4.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 5.

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-329
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-25
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T /‘
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STEP 4. Check for short circuit to ground between left
bank heated oxygen sensor (front) connector B-25
(terminal No. 4) and PCM connector B-22 (terminal No. 91).
Q:Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 5.

NO : Repair it. Then go to Step 5.

TSB Revision




13B-330 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 5. Test the OBD-II drive cycle.
(1) Carry out a test drive with the drive cycle pattem. Refer to

Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.
(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0151 set?
YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0152: Heated Oxygen Sensor Circuit High Voltage (bank 2, sensor 1)

Left Bank Heated Oxygen Sensor (front) Circuit
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-331

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS
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CIRCUIT OPERATION

e A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 91) from the output terminal (terminal
No. 4) of the left bank heated oxygen sensor
(front).

e Terminal No. 2 of the left bank heated oxygen
sensor (front) is grounded with PCM (terminal
No. 69).

TECHNICAL DESCRIPTION

o The left bank heated oxygen sensor (front)
detects the concentration of oxygen in the
exhaust gas; it converts those data to voltage,
and input the resulting signals to the PCM.

e When the left bank heated oxygen sensor (front)
begins to deteriorate, the heated oxygen sensor
signal response becomes poor.

e The PCM forcibly varies the air/fuel mixture to
make it leaner and richer, and checks the
response speed of the left bank heated oxygen
sensor (front). In addition, the PCM also checks
for an open circuit in the left bank heated oxygen
sensor (front) output line.

B-21 (B)%
B-22 (B) =5

AK303013AB

DESCRIPTIONS OF MONITOR METHODS

Left bank heated oxygen sensor (front) output volt-
age 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)
o Heated oxygen sensor heater (front) monitor
o Misfire monitor
o Fuel system 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

Accelerator pedal position sensor
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13B-332

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

Check Conditions

MONITORING
CONDITIONS

OUTPUT VOLTAGE > 1.2V

2secs HAVE PASSED?

MALFUNCTION

NO

GOOD

e 2 seconds ormore have passed since the engine
starting sequence was completed.

Judgment Criteria

o Left bank heated oxygen sensor (front) output
voltage has continued to be 1.2 volts or higher for

2 seconds.

AK302396

OBD-lI DRIVE CYCLE PATTERN

Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are: )
e Short circuit in left bank heated oxygen sensor
(front) output line.
e Connector damage.
e PCM failed.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-333
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-25
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DIAGNOSIS

STEP 1. Check harness connector B-25 at left bank heated
oxygen sensor (front) and harness connector B-22 at PCM
for damage.
Q:Is the harness connector in good condition?
YES : Go to Step 2.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 3.
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13B-334 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-25
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STEP 2. Check for short circuit to power supply between
left bank heated oxygen sensor (front) connector B-25
(terminal No. 4) and PCM connector B-22 (terminal No. 91).
Q:Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 3.

NO : Repair it. Then go to Step 3.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-335
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 3. Test the OBD-Il drive cycle.
(1) Carry out a test drive with the drive cycle pattem. Refer to

Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.
(2) Check the diagnostic trouble code (DTC).

Q:Is DTC P0152 set?
YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0153: Heated Oxygen Sensor Circuit Slow Response (bank 2, sensor 1)

Left Bank Heated Oxygen Sensor (front) Circuit
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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CIRCUIT OPERATION

e A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 91) from the output terminal (terminal
No. 4) of the left bank heated oxygen sensor
(front).

e Terminal No. 2 of the left bank heated oxygen
sensor (front) is grounded with PCM (terminal
No. 69).

TECHNICAL DESCRIPTION

o The left bank heated oxygen sensor (front)
detects the concentration of oxygen in the
exhaust gas; it converts those data to voltage,
and inputs the resulting signals to the PCM.

e When the left bank heated oxygen sensor (front)
begins to deteriorate, the left bank heated oxygen
sensor signal response becomes poor.

e The PCM forcibly varies the air/fuel mixture to
make it leaner and richer, and checks the
response speed of the left bank heated oxygen
sensor (front). In addition, the PCM also checks
for an open circuit in the left bank heated oxygen
sensor (front) output line.

B-21 (B)%
B-22 (B) =5

AK303013AB

DESCRIPTIONS OF MONITOR METHODS

Left bank heated oxygen sensor (front) rich/lean
switching frequency is under specified value.

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)
o Heated oxygen sensor heater (front) monitor
o Misfire monitor
o Fuel system 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

Accelerator pedal position sensor
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-337

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

( START )

A

MONITORING
CONDITIONS

CALCULATE AVERAGE SWITCHING
FREQUENCY (Ff) OVER SPECIFIED TIMES

YES

NO

MALFUNCTION

GOOD

<
<
A 4

END

FO: THRESHOLD VALUE FOR AVERAGE SWITDHING FREQUENCY

Check Conditions

¢ Engine coolant temperature is higher than 50°C
(122°F).

e Engine speed is between 1,250 and 3,000 r/min.

¢ Volumetric efficiency is between 18 and 60 per-
cent.

e Underthe closed loop air/fuel control.

e The accelerator pedal open.

e Short-term fuel trim is at between-30 and +25
percent.

e More than 3 seconds have elapsed after the
abovementioned conditions have been met.

Judgment Criteria
e The left bank heated oxygen sensor (front) sends
"lean" and "rich" signals altemately 13 times or
less for 12 seconds.

AK302395

NOTE: If the sensor switching frequency is lower
than the Judgment Criteria due to the MUT-IIl OBD-II
test Mode —HO2S Test Results, it is assumed that
the heated oxygen sensor has deteriorated. If it is
higher, it is assumed that the harness is damaged or
has a short circutt.

If the heated oxygen sensor signal voltage has not
changed even once (lean/rich) after the DTC was
erased, the sensor switch time will display as 0 sec-
onds.

OBD-ll DRIVE CYCLE PATTERN

Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 4 — Heated Oxygen Sensor Monitor
P.13B-6.
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13B-338 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

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

o Left bank heated oxygen sensor (front) deterio-
rated.

e Connector damage.

e PCM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-lI1 Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
e MD998464: Test Harness

STEP 1. Using scan tool MB991958, check data list item 11:
Heated Oxygen Sensor Bank 2, Sensor 1 (left front).

/A CAUTION |

To prevent damage to scan tool MB991958, always turn the

fgéml'é'g‘%R 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 atidle.
(3) Set scan tool MB991958 to the data reading mode for item

11, Heated Oxygen Sensor Bank 2, Sensor 1 (left front).
(4) Warm up the engine, 2,500 r/min.
¢ Output voltage repeats 0.4 volt orless and 0.6 — 1.0 volt
10 times or more within 10 seconds.
(5) Tum the ignition switch to the "LOCK" (OFF) position.

Q:lIs the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Goto Step 2.

MB991827 AC305412AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-339
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

o
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STEP 2. Check the left bank heated oxygen sensor (front).

(1) Disconnect the left bank heated oxygen sensor (front)
connector B-25 and connect test hamess special tool,
MD998464, to the connector on the left bank heated oxygen
sensor (front) side.

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

(3) Perform a racing for 5 minutes or more with the engine
speed of 4,500 r/min.

(4) Connect a digital voltage meter between terminal No. 2
(black clip) and terminal No. 4 (white clip).

(5) While repeatedly revving the engine, measure the left bank
heated oxygen sensor (front) output voltage.

Standard value: 0.6 — 1.0 volt

| A\ CAUTION |

e Be very careful when connecting the jumper wires;
incorrect connection can damage the heated oxygen
sensor.

o Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.
NOTE: If the sufficiently high temperature [of app roximate
400°C (752 °F) or more] is not reached although the heated
oxygen sensor is normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

Q:Is the voltage between 0.6 and 1.0 volt?

YES : Go to Step 3.
NO : Replace the left bank heated oxygen sensor (front).
Then go to Step 4.
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13B-340 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-25
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STEP 3. Check harness connector B-25 at left bank heated
oxygen sensor (front) and harness connector B-21, B-22 at
PCM for damage.
Q:Is the harness connector in good condition?
YES : Replace the PCM. Then go to Step 4.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 4.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-341

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 4. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-lI Drive Cycle — Procedure 4 —
Heated Oxygen Sensor Monitor P.13B-6.

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

Q:Is DTC P0153 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0154: Heated Oxygen Sensor Circuit No Activity Detected (bank 2, sensor 1)

/A CAUTION |

If DTC P0154 has been set, TCL related DTC
U1120 is also set. After P0154 has been diag-
nosed, don't forget to erase DTC U1120.

Heated Oxygen Sensor Circuit No Activity

Detected (bank 2, sensor 1) Circuit
o Refer to, DTC P0150 - Left Bank Heated Oxygen
Sensor (Front) Circuit P.13B-305.
e Refer to, DTC P0202P.13B493,
P0204P.13B-516, P0206P.13B-539 — Injector
Circuit.

CIRCUIT OPERATION

e Refer to, DTC P0152 - Left Bank Heated Oxygen
Sensor (Front) Circuit P.13B-330.

e Refer to, DTC P0202P.13B-493,
P0204P.13B-516, P0206P.13B-539 — Injector
Circuit.

TECHNICAL DESCRIPTION

e The PCM effects air/fuel ratio feedback control in
accordance with the signals from the left bank
heater oxygen sensor (front).

o If the left bank heated oxygen sensor (front) has
deteriorated, cormrections will be made by the
heated oxygen sensor (rear).

e DTC P0154 becomes stored in memory if a fail-
ure is detected in the above air/fuel ratio feed-
back control system.

DESCRIPTIONS OF MONITOR METHODS

Left bank heated oxygen sensor (front) output volt-
age does not cross 0.5 volt within specified
period.

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
e Engine coolant temperature sensor
¢ Intake air temperature sensor
e Barometric pressure sensor
e Throttle position sensor
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13B-342

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

( START )

Y

MONITORING
CONDITIONS

EATED OXYGEN SENSOR (FRONT)
OUTPUT VOLTAGE CROSSES 0.5V?

30secs HAVE PASSED?

MALFUNCTION GOOD

/

END

Check Conditions

20 seconds or more have passed since the
engine starting sequence was completed.
Engine coolant temperature is higher than 50°C
(122° F).

¢ Engine speed is higher than 1,200 r/min.
o Volumetric efficiency is higher than 30 percent.
e Throttle position sensor output voltage is lower

than 4 volts.
Except while fuel is being shut off.

AK203999

e Monitoring time: 30 seconds.

Judgment Criteria
o Left bank heated oxygen sensor (front) output
voltage does not get across 0.5 volt within about
30 seconds.

OBD-lI DRIVE CYCLE PATTERN

Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-343
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are: )

o Left bank heated oxygen sensor (front) deterio-
rated.

e Harness damage in left bank heated oxygen sen-

sor (front) output line.
o Left bank heated oxygen sensor (rear) deterio-
rated.

NOTE: When the left bank heated oxygen sensor

(front) begins to deteriorate, the heated oxygen
sensor output voltage will deviate from the volt-

age when the sensor was new (normally 0.5 volt
at stoichiometric ratio). This deviation will be cor-

rected by the left bank heated oxygen sensor
(rear).

If the left bank heated oxygen sensor (rear)
responds poorly because it has deteriorated, it
will improperly correct the left bank heated oxy-
gen sensor (front). Thus, even when closed loop
control is being effected, the fluctuation of the left
bank heated oxygen sensor (front) output voltage
decreases, without intersecting with 0.5 volt. As a
result, there is a possibility of DTC P0154 becom-
ing registered.

Open circuit in left bank injector.

Harness damage in left bank injector circuit.
Connector damage.

PCM failed.

Exhaust leak.

Airdrawn in from gaps in gasket, seals, etc.
Incorrect fuel pressure.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-II1 Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
o MD998464: Test Harness

STEP 1. Using scan tool MB991958, check data list item 59:
Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

| A CAUTION |

¢ DATA LINK
~ CONNECTOR

MB991824

MB991827 AC305412AB

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

59, Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

e Warming up the engine. When the engine is revved, the
output voltage should repeat 0 volt and 0.6 to 1.0 volt
alternately.

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

Q:lIs the sensor operating properly?

YES : Go to Step 2.
NO : Referto, DTC P0156 — Heated Oxygen Sensor Circuit

(bank 2, sensor 2) P.13B-365, DTC P0157 — Heated
Oxygen Sensor Circuit Low Voltage (bank 2, sensor
2) P.13B-382, DTC P0158-Heated Oxygen Sensor
Circuit High Voltage (bank 2, sensor 2) P.13B-389,
DTC P0159 — Heated Oxygen Sensor Circuit Slow
Response (bank 2, sensor 2) P.13B-394.
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13B-344

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-25

| EFT BANK
—HEATED OXYGEN
“_SENSOR (FRONT)

m 7 /‘
>i@ X /’////////
u b J .
@ x a0
¢w<< ‘\

% 200

4Y3)

HARNESS MASA
CONNECTOR:

COMPONENT SIDE

STEP 2. Check for exhaust leak.

Q:Are there any abnormalities?

YES : Repair it. Then go to Step 12.
NO : Goto Step 3.

STEP 3. Check for intake system vacuum leak.

Q: Are there any abnormalities?

YES : Repair it. Then go to Step 12.
NO : Goto Step 4.

)] |/} AK303071AB

STEP 4. Check harness connector B-25 at the left bank
heated oxygen sensor (front) for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 12.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-345
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

o

CONNECTOR: B-25

Z_SENSOR

“|EFT BANK
_HEATED OXYGEN =/

(FRONT)

— HARNESS b4

” o0
2A1)

S/ nD
D L3/

CONNECTOR:
COMPONENT SIDE
/| |/ AK303071AB

HEATED
OXYGEN
SENSOR
COMPONENT
SIDE
CONNECTOR

BLACK

WHITE

MD998464 AKX01624 AQ

STEP 5. Check the left bank heated oxygen sensor (front).

(1) Disconnect the left bank heated oxygen sensor (front)
connector B-25 and connect test hamess special tool,
MD998464 to the connector on the left bank heated oxygen
sensor (front) side.

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

(3) Perform a racing for 5 minutes or more with the engine
speed of 4,500 r/min.

(4) Connect a digital voltage meter between terminal No. 2
(black clip) and terminal No. 4 (white clip).

(5) While repeatedly revving the engine, measure the left bank
heated oxygen sensor (front) output voltage.

Standard value: 0.6 — 1.0 volt

| A\ CAUTION |
e Be very careful when connecting the jumper wires;
incorrect connection can damage the heated oxygen
sensor.
o Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.

NOTE: If the sufficiently high temperature [of app roximate
400°C (752 °F) or more] is not reached although the heated
oxygen sensor is normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

Q:Is the voltage between 0.6 and 1.0 volt?

YES : Go to Step 6.
NO : Replace the left bank heated oxygen sensor (front).
Then go to Step 12.
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13B-346

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-26, B-27,B-30 —

HARNESS CONNECTOR:
COMPONENT SIDE RS

<@=N
AK303075AB

STEP 6. Check harness connector B-27, B-26, B-30 at left
bank injector for damage.

(1) Remove the intake manifold.

(2) Check the left bank injector connector for damage.

Q:lIs the harness connector in good condition?

YES : Goto Step 7.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 12.

CONNECTOR: B-26, B-27,B-30 —

/@g@éf
N

HARNESS CONNECTOR:
COMPONENT SIDE A e

<@=N
AK303075AB

INJECTOR SIDE
CONNECTOR

AKO000559 AB

STEP 7. Check the left bank injector.
(1) Disconnect each left bank injector connector.

(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 13.50hms
[at 20°C (68°F)]?
YES : Go to Step 8.
NO : Replace the injector. Then go to Step 12.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-347
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 8. Check harness connector B-22, B-23 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 9.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 12.

= /
IR CLEANE
INNSAF

B-22 HARNESS CONNECTOR:
COMPONENT SIDE

o —
2

OB OBE
BDOGOGE
DEOOOOE
B

2

e

DOOOOE
BRO000

B-23 HARNESS CONNECTOR:
COMPONENT SIDE

AK303057AB
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13B-348 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-25

“LEFT BANK
—~HEATED OXYGEN
“_SENSOR (FRONT)

T /‘
ﬁ@ Sy MW////////

\) b } ﬁ.g%,
’\ | .

\.) '.ﬂ&’fﬁ,%  \ "

1 B25(B)\/7 y

T

"‘" HARNESS 06

’\’ CONNECTOR:
COMPONENT SIDE
)] |/ / AK303071AB

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

STEP 9. Check for harness damage between left bank
heated oxygen sensor (front) connector B-25 (terminal No.
4) and PCM connector B-22 (terminal No. 91).
Q:lIs the harness wire in good condition?

YES : Go to Step 10.

NO : Repair it. Then go to Step 12.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-349
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

!

CONNECTOR B-26, B-27,B-30 ~

g@@
o)

\&B 2 2 P

"~ B-26 (GR)

Tz%?\
HARNESS CONNECTOR: o
COMPONENT SIDE NS AK303075AB

CONNECTOR B 23

HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB

STEP 10. Check for harness damage between left bank

injector connector and PCM connector.

a. Check the harness wire between left bank injector connec-
tor B-30 (terminal No. 2) and PCM connector B-23 (terminal
No. 146) at No. 2 cylinder.

b. Check the harness wire between left bank injector connec-
tor B-27 (terminal No. 2) and PCM connector B-23 (terminal
No. 139) at No. 4 cylinder.

c. Check the harness wire between left bank injector connec-
tor B-26 (terminal No. 2) and PCM connector B-23 (terminal
No. 127) at No. 6 cylinder.

Q:lIs the harness wire in good condition?

YES : Go to Step 11.
NO : Repair it. Then go to Step 12.
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13B-350 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 11. Check the fuel pressure.
Referto On-vehicle Service — Fuel Pressure Test P.13B-1179.
Q:ls the fuel pressure normal?

YES : Replace the PCM. Then go to Step 12.
NO : Repair it. Then go to Step 12.

STEP 12. Test the OBD-Il drive cycle.
(1) Carry out a test drive with the drive cycle pattem. Refer to

Diagnostic Function— OBD-lI Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

(2) Check the diagnostic trouble code (DTC).
Q:Is DTC P0154 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

13B-351

DTC P0155: Heated Oxygen Sensor Heater Circuit (bank 2, sensor 1)

Left Bank Heated Oxygen Sensor (front) Heater Circuit

BATTERY
=
oF
=
=
aF
r=
1 2
)
/ _________ MFI
- RELAY
4 13
a TO PCM
L
o
[ ]

LEFT BANK HEATED
OXYGEN SENSOR (FRONT)

B-25
MU802605
NA
D)
A2
NN

\3/ \4/

RED-WHITE

B-23

[m) JAE

DOBE

3%, H 38 X13
Q41 42431 44X145
JATXA48 X149 X150X151 X152,

BROWN

125

Y

2 4

v
TO PCM TO PCM

POWERTRAIN
CONTROL
MODULE (PCM)
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13B-352

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

v v v v [|v v
Dﬂ:ﬁzw HZ‘H \\21 \21\\21\
4|3 43 4 |3 4|3

B-17X

AK303014AB

CIRCUIT OPERATION

e Poweris supplied from the MFI relay (terminal No.

4) to the leftbank heated oxygen sensor (front)
heater.

e The PCM (terminal No. 125) controls continuity to
the left bank heated oxygen sensor (front) heater by

turning the power transistorinthe PCM "ON" and
"OFF".

TECHNICAL DESCRIPTION

e The PCM checks whether the heater current is
within a specified range when the heater is ener-
gized.

DESCRIPTIONS OF MONITOR METHODS

Left bank heated oxygen sensor heater (front) current
is out of specified range when engine coolant tem-
perature is over 20°C (68°F).

CONNECTOR: B-25

“|EFT BANK
—HEATED OXYGEN
Z_SENSOR (FRONT)

*ﬁ@ /a\ w ///////////

FAE:,'..

// N((@Qﬂ/
=9 \% \

47 \
/ AK303070AB

CONNECTOR: B23/

\
=00 RRN ///u \ .
/\& fp\’\’ 1\

/
N-
< )

AK303059AB

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)
e Engine coolant temperature sensor
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-353
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

( START )

A/
A

MONITORING
CONDITIONS

CURRENT < 0.16A

NO

YES NO

CONTINUOUS
FAILURE FOR 4secs

MALFUNCTION

CURRENT > 7.5

A
GOOD

/

END

Check Conditions

60 seconds have elapsed from the start of the
previous monitoring.

Engine coolant temperature is higher than 20°C
(68°F).

While the left bank heated oxygen sensor (front)
heateris on.

Battery positive voltage is at between 11 and 16.5
volts.

Judgment Criteria

The left bank heated oxygen sensor (front) heater
current has continued to be lower than 0.16

ampere or higher than 7.5 ampere for 4 seconds.

AK302400

OBD-ll DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are: )
e Open or shorted left bank heated oxygen sensor
(front) heater circuit, or harness damage.
e Open circuit in left bank heated oxygen sensor
(front) heater.
¢ Connector damage.
e PCM failed.

TSB Revision




13B-354 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
e MD998464: Test Harness
e MB991923: Check Harness

CONNECTOR: B-25

“LEFT BANK
—HEATED OXYGEN
_SENSOR (FRONT)

il 7

ﬁ@ = ///////////
u il ‘

’\l

®/ \.) ’ /’,\ !
/ B 25 (B) §/73// \ o0
(4]3)
HARNESS AIASA

QS CONNECTOR:
> COMPONENT SIDE
/| ] // AK303071AB

/.{e-‘

STEP 1. Check harness connector B-25 at the left bank
heated oxygen sensor (front) for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 2.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 12.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-355
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-25

o

“LEFT BANK
—HEATED OXYGEN =/
£ SENSOR (FRONT)

7y <
A N (2)3)

” o0
2A1)

C
HARNESS MU
CONNECTOR:
COMPONENT SIDE
/| |/ AK303071AB

Sl

BLUE

HEATED
OXYGEN
SENSOR
EQUIPMENT
SIDE
CONNECTOR

MD998464 AKX01624 AC

STEP 2. Check the left bank heated oxygen sensor (front).

(1) Disconnect left bank heated oxygen sensor (front)
connector B-25 and connect test hamess special tool,
MD998464, to the connector on the left bank heated oxygen
(front) sensor side.

(2) Measure the resistance between heated oxygen sensor
connector terminal No. 1 (red clip) and terminal No. 3 (blue
clip).

Standard value: 4.5 — 8.0 ohms [at 20°C (68°F)]

Q:lIs the measured resistance between 4.5 and 8.0 ohms
[at 20°C (68°F)]?

YES : Go to Step 3.

NO : Replace the left bank heated oxygen sensor (front).
Then go to Step 12.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-25

o

“LEFT BANK
—HEATED OXYGEN
“_SENSOR (FRONT)

i\
M7
I - N7
RPN,
S 5-“,/
9 ° e Y. { N OF=—
/ o oS
A /[ 1,B-25 (B) 7 oY+
N, v A % \2)>1)
NN Q. HaRNEss KAL)
X\o CONNECTOR:

COMPONENT SIDE
)| | /4 AK303071AB

B-25 HARNESS
CONNECTOR:
COMPONENT SIDE

o¢
(4)3)

AKX01498BB

STEP 3. Measure the power supply voltage at left bank

heated oxygen sensor (front) harness side connector B-25.

(1) Disconnect the connector B-25 and measure at the harness
side.

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

(3) Measure the voltage between terminal No. 1 and ground.
¢ Voltage should be battery positive voltage.
(4) Tum the ignition switch to the "LOCK" (OFF) position.

Q:Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 5.
NO : Goto Step 4.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-357
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 4. Check harness connector B-17 X at the MFI relay
for damage.

Q:lIs the harness connector in good condition?

YES : Repair hamess wire between MFI relay connector
B-17X (terminal No. 4) and left bank heated oxygen
sensor (front) connector B-25 (terminal No. 1)
because of open circuit or short circuit to ground.
Then go to Step 12.

NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 12.

v v
O D:E: \2 : il ]
ERET]| ]
HARNESS B-17X
CONNECTOR:
COMPONENT SIDE
AK303017AB
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13B-358

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 5. Meaure the power supply voltage at PCM
connector B-23 by using power plant ECU check harness
special tool MB991923.

146

J53)152X151 X150

HARNESS CONNECTOR:
COMPONENT SIDE

(1) Disconnect the all PCM connectors and connect power
plant ECU check harness special tool MB991923 between
the separated connectors.

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

AK303058AB

MB991923

POWER PLANT ECU
CHECK HARNESS CONNECTOR

n

21X

2
LA

1
5

DOOHO
525 XTa0X3 40X

AK202954AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-359
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

POWER PLANT ECU
CHECK HARNESS
CONNECTOR g

OOHORE
BOOOE
J40X139 X138 X137 X136 K13
OOH OB O!
53152151 014046

==
=

AK203111AB

(3) Measure the voltage between terminal No. 125 and ground.
o Voltage should be battery positive voltage.

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

Q:lIs battery positive voltage (approximately 12 volts)
present?

YES : Go to Step 8.
NO : Goto Step6.

CONNECTOR

>

) A\ 4
AIR CLEANER ~X—

N/

) 2123
BB OE

9X138 X137X136X

HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB

STEP 6. Check harness connector B-23 at PCM for
damage.

Q:lIs the harness connector in good condition?
YES : Goto Step 7.

NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 12.
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13B-360 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 7. Check for open circuit or short circuit to ground
between left bank heated oxygen sensor (front) connector
B-25 (terminal No. 3) and PCM connector B-23 (terminal
No. 125).
Q:lIs the harness wire in good condition?

YES : Replace the PCM. Then go to Step 12.

NO : Repair it. Then go to Step 12.

CONNECTOR: B-25

“|EFT BANK
—HEATED OXYGEN
_SENSOR (FRONT)

ﬁ@ 2 w ///////////
L / ’E S’»\

S B25(B)\ 7y
W ' gy /7 100

A
’-“" HARNESS )

N CONNECTOR:
COMPONENT SIDE
/] |/ AK303071AB

CONNECTOR B-23 /
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X a2 a0 Y8) |
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HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-361
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 8. Check harness connector B-23 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 9.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 12.

J27X126X125, 2Anmix 2
133 )X132)131)X130)129 )12
OEE é?"ons B
IOOOOOE
BROOOOG

HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB
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13B-362 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONN/ECTOR B-17X

<= FRONT OF VEHICLE

v v v v v v
O D:E: I il i ] | . il ]
I N A
HARNESS B-17X
CONNECTOR:

COMPONENT SIDE
AK303017 AB

CONNECTOR: B-25

“LEFT BANK
ZHEATED OXYGEN
“_SENSOR (FRONT)

i //‘

\33@ ) MW////////
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(4/ "Qﬂ 5/
\.) ’N ;\\
/;
B25 (B) f'e 4
Nl et
s HARNESS (413)
N CONNECTOR:
> COMPONENT SIDE

)] |/ AK303071AB

STEP 9. Check for harness damage between MFI relay
connector B-17X (terminal No. 4) and left bank heated
oxygen sensor (front) connector B-25 (terminal No. 1).
Q:lIs the harness wire in good condition?

YES : Go to Step 10.

NO : Repair it. Then go to Step 12.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-363
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-25

“LEFT BANK
—HEATED OXYGEN
_SENSOR (FRONT)
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OOOOE

z
OOOOHHE
OOOROE
OO0

HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB

STEP 10. Check for harness damage between left bank
heated oxygen sensor (front) connector B-25 (terminal No.
3) and PCM connector B-23 (terminal No. 125).
Q:lIs the harness wire in good condition?

YES : Go to Step 11.

NO : Repair it. Then go to Step 12.
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13B-364 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 11. Check the trouble symptoms.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Ils DTC P0155 set?

YES : Replace the PCM. Then go to Step 12.

NO : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14 .

STEP 12. Test the OBD-Il drive cycle.
(1) Carry out a test drive with the drive cycle pattem. Refer to

Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

(2) Check the diagnostic trouble code (DTC).
Q:Is DTC P0155 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-365
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC P0156: Heated Oxygen Sensor Circuit (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Circuit

B-24
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

13B-366

CONNECTOR: B-24
NN

NG
/ AIR CLEAN
[P/l
HEATED OXYGEN > [@ \
SENSOR (REAR) iy

T S
ﬁ\d /9\\ - W/ &% // 7,
\ B-21 (Bj=}
' “"‘ B-22 (B) =¥

s Yoyi=—p
/ ’_i i

AK303013AB

/ AK303079 AB

MONITOR EXECUTION

Continuous

CIRCUIT OPERATION

e A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 96) from the output terminal (terminal
No. 4) of the left bank heated oxygen sensor
(rear).

e Terminal No. 2 of the left bank heated oxygen
sensor (rear) is grounded with PCM (terminal No.
69).

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
o Heated oxygen sensor heater (front) monitor
¢ Heated oxygen sensor heater (rear) monitor
o Air/fuel ratio feedback monitor

TECHNICAL DESCRIPTION

 The output signal of the left bank heated oxygen  Sensor (The sensor below is determined to be

sensor (front) is compensated by the output sig-
nal of the left bank heated oxygen sensor (rear).

e The PCM checks for an open circuit in the left

bank heated oxygen sensor (rear) output line.

DESCRIPTIONS OF MONITOR METHODS

Left bank heated oxygen sensor (rear) circuit is

switched to 5 volts intentionally when oxygen
sensor output is low, and detects the malfunction
if the output voltage changes to equal or greater
than 4.5 volts. The above procedure is repeated
when oxygen sensor is inactive.

normal)

Mass airflow sensor

Engine coolant temperature sensor
Intake air temperature sensor
Barometric pressure sensor
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-367
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

( START )

<Y

MONITORING
CONDITIONS

+5V ON

MALFUNCTION

MONITORING
CONDITIONS

MODULATE A/F CONDITION TO RICH

)

VF <0.15V

8secs HAVE PASSED

YES

GOOD

MALFUNCTION

AK401414

TSB Revision




13B_368 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
Check Conditions

e 3 minutes or more have passed since the engine
starting sequence was completed.

o Left bank heated oxygen sensor (rear) signal
voltage has continued to be 0.15 volt or lower.

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

¢ Engine speed is higher than 1,200 r/min.

o Volumetric efficiency is higher than 25 percent.

¢ Monitoring time: 7 seconds.

Judgment Criteria
¢ Input voltage supplied to the PCM interface circuit
is higher than 4.5 volts when 5 volts is applied to
the left bank heated oxygen sensor (rear) output
line via a resistor.

OBD-ll DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.

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

o Left bank heated oxygen sensor (rear) failed.

e Open or shorted circuit in left bank heated oxy-
gen sensor (rear) output line, or harness dam-
age.

e Open circuit in left bank heated oxygen sensor
(rear) ground line, or harness damage.

e Connector damage.

PCM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
e MB991316: Test Harness
e MB991923: Power Plant ECU Check Harness

¢ DATA LINK
. CONNECTOR

"0\
MB991910

MB991824

O

MB991827

AC305412AB

STEP 1. Using scan tool MB991958, check data list item 59:
Left Bank Heated Oxygen Sensor Bank 2, Sensor 2 (left
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

59, Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

e Warming up the engine. When the engineis revwved, the
output voltage should repeat 0 volt and 0.6 to 1.0 volt
alternately.

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

Q:lIs the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.

NO : Goto Step 2.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-369

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-24
NN

HEATED OXYGEN©
SENSOR (REAR) ~.

7 /“?

T DB IR N\ ///
Nick g I

10 Ve g
@@ & %
00) ‘-824 GR)

\ /\”/
j}\ / AK303079 AB

HARNESS
B-24 HARNESS

CONNECTOR:

COMPONENT SIDE
CONNECTOR:
HARNESS SIDE

AK201407AD

STEP 2. Measure the sensor output voltage at left bank
heated oxygen sensor (rear) connector B-24 by
backprobing.

(1) Do not disconnect the connector B-24.

(2) Start the engine and run atidle.

(3) Measure the voltage between terminal No. 4 and ground by
backprobing.

e Warming up the engine. When the engine is revved, the
output voltage should repeat 0 volt and 0.6 to 1.0 volt
alternately.

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

Q:ls the measured voltage within the specified range?

YES : Go to Step 3.
NO: Goto Step 7.
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13B-370 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONN

&\y

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

MB991923

POWER PLANT ECU
CHECK HARNESS CONNECTOR

AK202956AB

STEP 3. Measure the sensor output voltage at PCM
connector B-22 by using power plant ECU check harness
special tool MB991923.

(1) Disconnect the all PCM connectors and connect power
plant ECU check harness special tool MB991923 between
the separated connectors.

(2) Start the engine and run at idle.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-371

MULTIPORT FUEL

INJECTION (MFI) DIAGNOSIS

(3)

POWER PLANT ECU
CHECK HARNESS =
CONNECTOR

(4)
Q:

AK203115AB

Measure the voltage between terminal No. 96 and ground.
¢ Warming up the engine. When the engine is 2,500 r/min,
the output voltage should repeat 0 volt and 0.6 to 1.0
volt alternately.
Tum the ignition switch to the "LOCK" (OFF) position.

Is the measured voltage within the specified range?

YES : Go to Step 4.
NO : Goto Step6.
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13B-372 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 4. Check harness connector B-24 at left bank heated
oxygen sensor (rear) and harness connector B-22 at PCM
for damage.
Q:Is the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.0OOE-2. Then go to Step 15.

CONNECTOR: B-24
NN

HEATED OXYGEN©
SENSOR (REAR) ~.

7 /“%

R Pe- MW////

\) b ﬁ.g%,
®/ @ ,..oﬁ’ ,~ ,A
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e
@@ SN / \
@(3) w‘- B 24 GR)

TT L
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CONNECTOR:
COMPONENT SIDE / AK303079 AB

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-373
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 5. Using scan tool MB991958, check data list item 59:
Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

| A CAUTION |

¢ DATA LINK
~~ CONNECTOR

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) Start the engine and run at idle.

(3) Set scan tool MB991958 to the data reading mode for item
59, Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

e Warming up the engine. When the engine is revved, the
output voltage should repeat 0 volt and 0.6 to 1.0 volt
alternately.

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

Q:lIs the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use

Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Replace the PCM. Then go to Step 15.

AC305412AB
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13B-374 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 6. Check harness connector B-24 at left bank heated
oxygen sensor (rear) and harness connector B-22 at PCM
for damage.
Q:lIs the harness connector in good condition?
YES : Repair harness wire between left bank heated oxygen
sensor (rear) connector B-24 (terminal No. 4) and
PCM connector B-22 (terminal No. 96) because of
open circuit or harness damage. Then go to Step 15.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.0OOE-2. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-375
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 7. Check harness connector B-24 at left bank heated
oxygen sensor (rear) for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 8.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.

CONNECTOR: B-24
AN AN

WN7277,
Ty

rﬂ
0, el 7

>
N AN
: %%’ \ /\
(4Y3) ),'%a B-24 (GR)

) 7
T TT <=
o el
CONNECTOR:
/ AK303079 AB

COMPONENT SIDE

STEP 8. Check the continuity at left bank heated oxygen
sensor (rear) harness side connector B-24.

(1) Disconnect the connector B-24 and measure at the harness
side.
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207 N1y,
NN =

% /\ N O "
VRO g S b
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h
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13B-376 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

B-24 HARNESS
CONNECTOR:
COMPONENT SIDE

2 X1

0o

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB

(2) Check for the continuity between terminal No. 2 and
ground.
e Should be less than 2 ohms.

Q:Does continuity exist?
YES : Go to Step 11.
NO : Goto Step 9.

STEP 9. Check harness connector B-21 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 10.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.0OE-2. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-377
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-24
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STEP 10. Check for open circuit and harness damage
between left bank heated oxygen sensor (rear) connector
B-24 (terminal No. 2) and PCM connector B-21 (terminal
No. 69).
Q:lIs the harness wire in good condition?

YES : Replace the PCM. Then go to Step 15.

NO : Repair it. Then go to Step 15.
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13B-378 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-21
W \/\
e

HARNESS CONNECTOR:
COMPONENT SIDE

AK303018AB

STEP 11. Check harness connector B-21 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 12.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-379
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-24
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STEP 12. Check for harness damage between left bank
heated oxygen sensor (rear) connector B-24 (terminal No.
2) and PCM connector B-21 (terminal No. 69).
Q:Is the harness wire in good condition?

YES : Go to Step 13.

NO : Repair it. Then go to Step 15.
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13B-380 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-24
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SENSOR (REAR)

H =N
SR ////////////
¥

ﬂﬁqg f

®/ ’ﬂ'ﬁ"((\
f \,l * \

w“ B-24 ( GR)

TT ||
HARNESS
CONNECTOR:
COMPONENT SIDE / AK303079 AB

Q)//—‘

@”\\/\“

CONNECTOR: B-22 %/ N

@/‘

<O

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

STEP 13. Check for short circuit to ground and harness
damage between left bank heated oxygen sensor (rear)
connector B-24 (terminal No. 4) and PCM connector B-22
(terminal No. 96).
Q:lIs the harness wire in good condition?

YES : Go to Step 14.

NO : Repair it. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-381
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 14. Check the left bank heated oxygen sensor (rear).

(1) Disconnect the left bank heated oxygen sensor (rear)
connector B-24 and connect test hamess special tool,
MB991316, to the connector on the left bank heated oxygen
sensor (rear) side.

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

CONNECTOR: B-24
NS

HEATED OXYGEN ~[ /)
SENSOR (REAR)

(“’( / /
NV W

7 \ 9 S8 “
o008 & >
(4 Y 3) W“ B- 24 GR)

>
\ /\” L

HARNESS =

CONNECTOR:

COMPONENT SIDE / AK303079 AB

N

(3) Perform a racing for 5 minutes or more with the engine

1 S)E(%EE?, speed of 4,500 r/min.

B © SENSOR (4) Connect a digital voltage meter between terminal No. 2

O BLACK COMPONENT (black clip) and terminal No. 4 (white clip).

SIDE (5) While repeatedly rewing the engine, measure the left bank
¥ CONNECTOR heated oxygen sensor (rear) output voltage.
WHITE Standard value: 0.6 — 1.0 volt
l_ | A\ CAUTION |
MB99131g AKX01624AN e Be very careful when connecting the jumper wires;

incorrect connection can damage the heated oxygen
sensor.

o Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.

NOTE: If the sufficiently high temperature [of app roximate
400°C (752 °F) or more] is not reached although the heated
oxygen sensor is normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

Q:Is the voltage between 0.6 and 1.0 volt?

YES : Replace the PCM. Then go to Step 15.
NO : Replace the left bank heated oxygen sensor (rear).
Then go to Step 15.
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13B-382 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 15. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Is DTC P0156 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0157: Heated Oxygen Sensor Circuit Low Voltag (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Circuit
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-383

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-24
NN

HEATED OXYGEN ~
SENSOR (REAR)

S
*ﬂ@

,a\ k\///////////

“\@ “",} ==
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CIRCUIT OPERATION

e A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 96) from the output terminal (terminal
No. 4) of the left bank heated oxygen sensor
(rear).

e Terminal No. 2 of the left bank heated oxygen
sensor (rear) is grounded with PCM (terminal No.
69).

TECHNICAL DESCRIPTION

o The output signal of the left bank heated oxygen
sensor (front) is compensated by the output sig-
nal of the left bank heated oxygen sensor (rear).

e The PCM checks for an open circuit in the left
bank heated oxygen sensor (rear) output line.

DESCRIPTIONS OF MONITOR METHODS

Left bank heated oxygen sensor (rear) output voltage
stays low when air/fuel ratio is forced to be rich.
The above procedure is repeated when oxygen
sensoris inactive.

/ AIR CLEAN
[b /i

1544

B-21 (B)%
B-22 (B) =5

AK303013AB

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)
o Heated oxygen sensor heater (front) monitor
¢ Heated oxygen sensor heater (rear) monitor
o 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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13B-384 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

( START )
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MONITORING
CONDITIONS

+5V ON

MALFUNCTION
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MODULATE A/F CONDITION TO RICH

)
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YES
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-385

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

Check Conditions

o After 2 seconds or more pass from the time when
the monitor determines normally for detecting an

open circuit.

OBD-ll DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.

o Left bank heated oxygen sensor (rear) signal

voltage has continued to be 0.15 volt or lower.
e Engine coolant temperature is higher than 76°C

(169°F).

e Mass airflow sensor output is 8 g/sec or more.
e Atleast 20 seconds have passed since fuel shut

off control was canceled.

e Monitoring time: 8 seconds.

Judgement Criteria

TROUBLESHOOTING HINTS (The most
likely causes for this code to be set are: )
o Left bank heated oxygen sensor (rear) failed.
e Short circuit in left bank heated oxygen sensor
(rear) output line.

e Connector damage.
e PCM failed.

e Making the air/fuel ratio 15 percent for 8 seconds
richer does not result in raising the left bank
heated oxygen sensor (rear) output voltage

beyond 0.15 volt.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-II1 Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
e MB991316: Test Harness

¢ DATA LINK
v CONNECTOR

MB991910
MB991824

MB991827

AC305412AB

STEP 1. Using scan tool MB991958, check data list item 59:
Heated Oxygen Sensor Bank 2, Sensor 2 (left bank).

| /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 atidle.

(3) Set scan tool MB991958 to the data reading mode for item
59, Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

e Warming up the engine. When the engine is revved, the
output voltage should repeat 0 volt and 0.6 to 1.0 volt
alternately.

(4) Tum 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
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Goto Step 2.
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13B-386 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 2. Check the left bank heated oxygen sensor (rear).

(1) Disconnect the left bank heated oxygen sensor (rear)
connector B-24 and connect test hamess special tool,
MB991316, to the connector on the left bank heated oxygen
sensor (rear) side.

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

(3) Perform a racing for 5 minutes or more with the engine
speed of 4,500 r/min.

(4) Connect a digital voltage meter between terminal No. 2
(black clip) and terminal No. 4 (white clip).

(5) While repeatedly revving the engine, measure the heated
oxygen sensor (rear) output voltage.

Standard value: 0.6 — 1.0 volt

| A CAUTION |
e Be very careful when connecting the jumper wires;
incorrect connection can damage the heated oxygen
sensor.
o Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.

NOTE: If the sufficiently high temperature [of app roximate
400°C (752 °F) or more] is not reached although the heated
oxygen sensor is normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

Q:Is the voltage between 0.6 and 1.0 volt?

YES : Go to Step 3.
NO : Replace the left bank heated oxygen sensor (rear).
Then go to Step 5.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-387
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-24
NN
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STEP 3. Check harness connector B-24 at left bank heated
oxygen sensor (rear) and harness connector B-22 at PCM
for damage.
Q:Is the harness connector in good condition?
YES : Go to Step 4.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 5.
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13B-388 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 4. Check for short circuit to ground between left
bank heated oxygen sensor (rear) connector B-24
(terminal No. 4) and PCM connector B-22 (terminal No. 96).
Q:Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 5.

NO : Repair it. Then go to Step 5.

CONNECTOR: B-24
NN
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-389
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 5. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Ils DTC P0157 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0158: Heated Oxygen Sensor Circuit High Voltage (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Circuit
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13B-390

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-24
NN

HEATED OXYGEN ~
SENSOR (REAR)
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,a\ k\///////////
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CIRCUIT OPERATION

e A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 96) from the output terminal (terminal
No. 4) of the left bank heated oxygen sensor
(rear).

e Terminal No. 2 of the left bank heated oxygen
sensor (rear) is grounded with PCM (terminal No.
69).

TECHNICAL DESCRIPTION

o The output signal of the left bank heated oxygen
sensor (front) is compensated by the output sig-
nal of the left bank heated oxygen sensor (rear).

e The PCM checks for an open circuit in the left
bank heated oxygen sensor (rear) output line.

DESCRIPTIONS OF MONITOR METHODS

Left bank heated oxygen sensor (rear) output voltage
is over specified range.

/ AIR CLEAN
[b /i

1544

B-21 (B)%
B-22 (B) =5

AK303013AB

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)
o Heated oxygen sensor heater (front) monitor
¢ Heated oxygen sensor heater (rear) monitor
o 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) <3.8L ENGINE> 13B-391
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

Check Conditions

MONITORING
CONDITIONS

OUTPUT VOLTAGE > 1.2V

2secs HAVE PASSED?

MALFUNCTION

NO

GOOD

e 2 seconds ormore have passed since the engine
starting sequence was completed.

Judgment Criteria

o Left bank heated oxygen sensor (rear) output
voltage has continued to be 1.2 volts or higher for

2 seconds.

AK302396

OBD-lI DRIVE CYCLE PATTERN

Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are: )
e Short circuit in left bank heated oxygen sensor
(rear) output line.
e Connector damage.
e PCM failed.
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13B-392 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-lI1 Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A

CONNECTOR: B-24
NS

~ LEFT BANK_ —
7~ HEATED OXYGEN v
~ SENSOR (REAR)

m 7 /‘/“2‘

= /4
> b ‘“" == \
) <74 N7
00 /v
\ / } e . \
/\1 ,o\ \df) ,Q\s\”i& \
/ Az \\ ‘\"‘\ R 24 (GR)
L33 /
HARNESS \
CONNECTOR:
COMPONENT SIDE / AK303079 AB

CONNECTOR B 22

HARNESS CONNECTOR:
COMPONENT SIDE

AK303016AB

STEP 1. Check harness connector B-24 at left bank heated
oxygen sensor (rear) and harness connector B-22 at PCM
for damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 2.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00E-2. Then go to Step 3.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-393
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-24
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STEP 2. Check for short circuit to power supply between
left bank heated oxygen sensor (rear) connector B-24
(terminal No. 4) and PCM connector B-22 (terminal No. 96).
Q:Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 3.

NO : Repair it. Then go to Step 3.
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13B-394 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 3. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Is DTC P0158 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0159: Heated Oxygen Sensor Circuit Slow Response (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Circuit
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-395

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-24
NN

HEATED OXYGEN ~
SENSOR (REAR)
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CIRCUIT OPERATION

e A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 96) from the output terminal (terminal
No. 4) of the left bank heated oxygen sensor
(rear).

e Terminal No. 2 of the left bank heated oxygen
sensor (rear) is grounded with PCM (terminal No.
69) .

TECHNICAL DESCRIPTION

o The output signal of the heated left bank oxygen
sensor (front) is compensated by the output sig-
nal of the left bank heated oxygen sensor (rear).

e The PCM checks for an open circuit in the left
bank heated oxygen sensor (rear) output line.

DESCRIPTIONS OF MONITOR METHODS

Left bank heated oxygen sensor (rear) output voltage
does not change during specified go/stop opera-
tions including fuel cut are repeated.

/ AIR CLEAN
[b /i

1544

B-21 (B)%
B-22 (B) =5

AK303013AB

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)
o Heated oxygen sensor heater (front) monitor
¢ Heated oxygen sensor heater (rear) monitor
o 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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13B-396

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

( sTART )

»
»

CHANGE

4

MONITORING NO

CONDITION

OUTPUT VOLTAGE

GO/STOP OPERATION
FOR SPECIFIED TIME

<0313V

MALFUNCTION

F 3

GOOD

END

Check Conditions

Engine coolant temperature is higher than 76°C
(169°F).
The left bank heated oxygen sensor (front) is
active.
The cumulative mass airflow sensor output is
higher than 1,638 g.
Repeat 3 or more times: drive ', stop 2.
Drive™:
e Engine speed is higher than 1,500 r/min.
¢ Volumetric efficiency is higher than 40 per-
cent.
e Vehicle speed is higherthan 30 km/h (19
mph).

AK302399

e Atotal of more than 10 seconds have
elapsed with the above mentioned condi-
tions, and more than 2 seconds have
elapsed with the fuel shut off.

Stop ?:

¢ Vehicle speed is lower than 1.5 km/h (1.0

mph).

Judgement Criteria
e Change in the output voltage of the left bank
heated oxygen sensor (rear) is lowerthan 0.313
volt.

NOTE: Monitoring stops after fuel has been shut
off for more than 41 seconds.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-397
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

OBD-lI DRIVE CYCLE PATTERN TROUBLESHOOTING HINTS (The most
Refer to Diagnostic Function— OBD-lI Drive Cycle -  likely causes for this code to be set are: )
Procedure 4 — Heated Oxygen Sensor Monitor o Left bank heated oxygen sensor (rear) deterio-
P.13B-6. rated.
e Connector damage.
o PCM failed.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-lI1 Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Hamess A
e MB991316: Test Harness

STEP 1. Using scan tool MB991958, check data list item 59:
Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

/A CAUTION |

To prevent damage to scan tool MB991958, always turn the

fgéml'é'g‘%R 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
59, Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

(4) Warm up the engine.

o Afterincreasing the output voltage 0.15 volt or more by
the engine rewving, finish it. Then confirm that the output
voltage reduces to 0.15 volt or less within 3 seconds.

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

Q:lIs the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.
NO : Replace the heated oxygen sensor (rear). Then go to
Step 2.

MB991827 AC305412AB
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13B-398 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 2. Check the left bank heated oxygen sensor (rear).

(1) Disconnect the left bank heated oxygen sensor (rear)
connector B-24 and connect test hamess special tool,
MB991316, to the connector on the left bank heated oxygen
sensor (rear) side.

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

(3) Perform a racing for 5 minutes or more with the engine
speed of 4,500 r/min.

(4) Connect a digital voltage meter between terminal No. 2
(black clip) and terminal No. 4 (white clip).

(5) While repeatedly revving the engine, measure the heated
oxygen sensor (rear) output voltage.

Standard value: 0.6 — 1.0 volt

| A CAUTION |
e Be very careful when connecting the jumper wires;
incorrect connection can damage the heated oxygen
sensor.
o Be careful the heater is broken when voltage of beyond
8 volts is applied to the heated oxygen sensor heater.

NOTE: If the sufficiently high temperature [of app roximate
400°C (752 °F) or more] is not reached although the heated
oxygen sensor is normal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
putvoltage is low, use a jumper wire to connect the terminal
No.1 (red clip) and the terminal No. 3 (blue clip) of the
heated oxygen sensor with the positive terminal and the
negative terminal of 8 volts power supply respectively, then
check again.

Q:Is the voltage between 0.6 and 1.0 volt?

YES : Go to Step 3.
NO : Replace the left bank heated oxygen sensor (rear).
Then go to Step 4.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-399
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-24
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SENSOR (REAR) ~.

CONNECTOR:

A /
COMPONENT SIDE W\ / AK303079 AB

T =

"F'E!,,', 0

tl;\(}TORS\: B-\2/1 . B/-22\\

N\ \/\{ /P

AN

LEANER

B-21 HARNESS CONNECTOR:
COMPONENT SIDE

B-22 HARNESS CONNECTOR:
COMPONENT SIDE

AK303052AB

STEP 3. Check harness connector B-24 at left bank heated
oxygen sensor (rear) and harness connector B-21, B-22 at
PCM for damage.
Q:Is the harness connector in good condition?
YES : Replace the PCM. Then go to Step 4.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 4.
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13B-400 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 4. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-lI Drive Cycle — Procedure 4 —
Heated Oxygen Sensor Monitor P.13B-6.

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

Q:Is DTC P0159 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

DTC P0161: Heated Oxygen Sensor Heater Circuit (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Heater Circuit
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-401

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS
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CIRCUIT OPERATION

e Poweris supplied from the MFI relay (terminal
No. 4) to the left bank heated oxygen sensor
(rear) heater.

¢ The PCM (teminal No. 137) controls continuity to
the left bank heated oxygen sensor (rear) heater
by turning the power transistor in the PCM "ON"
and "OFF".

BACKGROUND
e The PCM checks whether the heater current is
within a specified range when the heater is ener-
gized.
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DESCRIPTIONS OF MONITOR METHODS
Left bank heated oxygen sensor heater (rear) current
is out of specified range when engine coolant

temperature is over 20°C (68°F).

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)
o Not applicable

Sensor (The sensor below is determined to be
normal)
e Engine coolant temperature sensor

TSB Revision




13B-402

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

( START )

\
A

MONITORING
CONDITIONS

CURRENT < 0.16A

NO

YES NO

CONTINUOUS
FAILURE FOR 4secs

MALFUNCTION

CURRENT > 5.0

Y
GOOD

Check Conditions

e 60 seconds have elapsed from the start of the
previous monitoring.

¢ Engine coolant temperature is higher than 20°C
(68°F).

o While the left bank heated oxygen sensor (rear)
heateris on.

o Battery positive voltage is between 11 and 16.5
volts.

Judgment Criteria
o The left bank heated oxygen sensor (rear) heater
current has continued to be lower than 0.16

ampere or higher than 5.0 ampere for 4 seconds.

AK302401

OBD-lI DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-lI Drive Cycle —
Procedure 6 — Other Monitor P.13B-6.

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

e Open or shorted left bank heated oxygen sensor
(rear) heater circuit, or harness damage.

e Open circuit in left bank heated oxygen sensor
(rear) heater.

e Connector damage.

o Left bank heated oxygen sensor (rear) failed.

e PCM failed.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-403
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
e MB991316: Test Harness
e MB991923: Power Plant ECU Check Harness

STEP 1. Check harness connector B-24 at the left bank
heated oxygen sensor (rear) for damage.

Q:lIs the harness connector in good condition?
YES : Go to Step 2.
NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 12.
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13B-404

MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 2. Check the left bank heated oxygen sensor (rear).

(1) Disconnect left bank heated oxygen sensor (rear) connector
B-24 and connect test hamess special tool, MB991316, to
the connector on the left bank heated oxygen (rear) sensor
side.

(2) Measure the resistance between heated oxygen sensor
connector terminal No. 1 (red clip) and terminal No. 3 (blue
clip).

Standard value: 11 — 18 ohms [at 20°C (68 °F)]

Q:lIs the measured resistance between 11 and 18 ohms [at
20°C (68°F)]?

YES : Go to Step 3.

NO : Replace the left bank heated oxygen sensor (rear).
Then go to Step 12.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>

13B-405

MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-24
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STEP 3. Measure the power supply voltage at left bank

heated oxygen sensor (rear) harness side connector B-24.

(1) Disconnect the connector B-24 and measure at the harness
side.

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

(3) Measure the voltage between terminal No. 1 and ground.
¢ Voltage should be battery positive voltage.
(4) Tum the ignition switch to the "LOCK" (OFF) position.

Q:Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 5.
NO : Goto Step 4.
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13B-406 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 4. Check harness connector B-17 X at the MFI relay

for damage.
Q:lIs the harness connector in good condition?
YES : Repair hamess wire between MFI relay connector
B-17X (terminal No. 4) and left bank heated oxygen
sensor (rear) connector B-24 (terminal No. 1)
because of open circuit or short circuit to ground.
Then go to Step 12.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 12.

v v
O D:E: \2 : il ]
ERET]| ]
HARNESS B-17X
CONNECTOR:
COMPONENT SIDE
AK303017AB
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-407
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 5. Measure the power supply voltage at PCM
connector B-23 by using power plant ECU check harness
special tool MB991923.

(1) Disconnect the all PCM connectors and connect power
plant ECU check harness special tool MB991923 between
the separated connectors.

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

2T X126X128 24 X128 X122X028
133)X132X131X130K129X128

40139138 X137 X136 X130 X134
OOHO 1441
163152151 X150 X149 X148 X147
HARNESS CONNECTOR:
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MB991923

POWER PLANT ECU
CHECK HARNESS CONNECTOR

n

7

1211126Q
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EEE)NEE)
DOOHO
53152151 150149

AK202954AB
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13B-408 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

POWER PLANT ECU
CHECK HARNESS
CONNECTOR g

AK203117AB

(3) Measure the voltage between terminal No. 137 and ground.
¢ Voltage should be battery positive voltage.
(4) Tum the ignition switch to the "LOCK" (OFF) position.
Q:lIs battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 8.
NO : Goto Step6.

CONNECTOR

>

) A\ 4
AIR CLEANER ~X—

N/

) 2123
BB OE

9X138 X137X136X

HARNESS CONNECTOR:
COMPONENT SIDE

AK303058AB

STEP 6. Check harness connector B-23 at PCM for
damage.

Q:lIs the harness connector in good condition?
YES : Goto Step 7.

NO : Repair or replace it. Referto GROUP 00E, Hamess
Connector Inspection P.OOE-2. Then go to Step 12.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-409
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

CONNECTOR: B-24
NN

HEATED OXYGEN ~
SENSOR (REAR)

T
w ,a\ w ///////////

V\le

HARNESS
CONNECTOR:
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HARNESS CONNECTOR:
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STEP 7. Check for open circuit or short circuit to ground
between left bank heated oxygen sensor (rear) connector
B-24 (terminal No. 3) and PCM connector B-23 (terminal
No. 137).

Q:ls the harness wire in good condition?

YES : Replace the PCM. Then go to Step 12.
NO : Repair it. Then go to Step 12.
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13B-410 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 8. Check harness connector B-23 at PCM for
damage.
Q:lIs the harness connector in good condition?
YES : Go to Step 9.
NO : Repair or replace it. Refer to GROUP 00E, Hamess
Connector Inspection P.00OE-2. Then go to Step 12.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-411
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 9. Check for harness damage between MFI relay
connector B-17X (terminal No. 4) and left bank heated
oxygen sensor (rear) connector B-24 (terminal No. 1).

Q:lIs the harness wire in good condition?

YES : Go to Step 10.
NO : Repair it. Then go to Step 12.
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13B-412 MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 10. Check for harness damage between left bank
heated oxygen sensor (rear) connector B-24 (terminal No.
3) and PCM connector B-23 (terminal No. 137).
Q:lIs the harness wire in good condition?

YES : Go to Step 11.

NO : Repair it. Then go to Step 12.
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MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE> 13B-413
MULTIPORT FUEL INJECTION (MF1) DIAGNOSIS

STEP 11. Check the trouble symptoms.

(1) Carry out a test drive with the drive cycle pattem. Refer to
Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

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

Q:Is DTC P0161 set?

YES : Replace the PCM. Then go to Step 12.

NO : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Trouble shooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-14.

STEP 12. Test the OBD-Il drive cycle.
(1) Carry out a test drive with the drive cycle pattem. Refer to

Diagnostic Function— OBD-l| Drive Cycle — Procedure 6 —
Other Monitor P.13B-6.

(2) Check the diagnostic trouble code (DTC).
Q:Is DTC P0161 set?

YES : Retry the trouble shooting.
NO : The inspection is complete.

NEXT>>D
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	MULTIPORT FUEL INJECTION (MFI) <3.8L ENGINE>
	MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
	DIAGNOSTIC TROUBLE CODE PROCEDURES
	DTC P0122: Throttle Position Sensor (Main) Circuit Low Input
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 79: Throttle Position Sensor (main).
	STEP 2. Check harness connector B-06 at throttle position sensor for damage.
	STEP 3. Measure the sensor supply voltage at throttle position sensor harness side connector B-06.
	STEP 4. Check harness connector B-22 at PCM for damage.
	STEP 5. Check for open circuit and short circuit to ground between throttle position sensor conne...
	STEP 6. Using scan tool MB991958, check data list item 79: Throttle Position Sensor (main).
	STEP 7. Check harness connector B-22 at PCM for damage.
	STEP 8. Check for harness damage between throttle position sensor connector B-06 (terminal No. 5)...
	STEP 9. Check for open circuit, short circuit to ground and harness damage between throttle posit...
	STEP 10. Replace the throttle body assembly.
	STEP 11. Using scan tool MB991958, read the diagnostic trouble code (DTC).


	DTC P0123: Throttle Position Sensor (main) Circuit High Input
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 79: Throttle Position Sensor (main).
	STEP 2. Check harness connector B-06 at throttle position sensor for damage.
	STEP 3. Check the continuity at throttle position sensor harness side connector B-06.
	STEP 4. Check harness connector B-22 at PCM for damage.
	STEP 5. Check for open circuit and harness damage between throttle position sensor connector B-06...
	STEP 6. Using scan tool MB991958, check data list item 79: Throttle Position Sensor (main).
	STEP 7. Replace the throttle body assembly.
	STEP 8. Using scan tool MB991958, read the diagnostic trouble code (DTC).


	DTC P0125: Insufficient Coolant Temperature for Closed Loop Fuel Control
	Logic Flow Chart
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 21: Engine Coolant Temperature Sensor.
	STEP 2. Measure the sensor output voltage at engine coolant temperature sensor connector B-104 by...
	STEP 3. Check harness connector B-104 at the engine coolant temperature sensor for damage.
	STEP 4. Using scan tool MB991958, check data list item 21: Engine Coolant Temperature Sensor.
	STEP 5. Check harness connector B-104 at engine coolant temperature sensor for damage.
	STEP 6. Measure the sensor supply voltage at engine coolant temperature sensor harness side conne...
	STEP 7. Check harness connector B-22 at PCM for damage.
	STEP 8. Check the continuity at engine coolant temperature sensor harness side connector B-104.
	STEP 9. Check harness connector B-21 at PCM for damage.
	STEP 10. Check for harness damage between engine coolant temperature sensor connector B-104 (term...
	STEP 11. Check the engine coolant temperature sensor.
	STEP 12. Check harness connector B-22 at PCM for damage.
	STEP 13. Check for harness damage between engine coolant temperature sensor connector B-104 (term...
	STEP 14. Test the OBD-II drive cycle.


	DTC P0128: Coolant Thermostat (Coolant Temperature Below Thermostat Regulating Temperature)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Check the cooling system.


	DTC P0130: Heated Oxygen Sensor Circuit (bank 1, sensor 1)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 39: Heated Oxygen Sensor Bank 1, Sensor 1 ...
	STEP 2. Measure the sensor output voltage at right bank heated oxygen sensor (front) connector B-...
	STEP 3. Measure the sensor output voltage at PCM connector B-22 by using power plant ECU check ha...
	STEP 4. Check harness connector B-09 at right bank heated oxygen sensor (front) and harness conne...
	STEP 5. Using scan tool MB991958, check data list item 39: Right Bank Heated Oxygen Sensor Bank 1...
	STEP 6. Check harness connector B-09 at right bank heated oxygen sensor (front) and harness conne...
	STEP 7. Check harness connector B-09 at right bank heated oxygen sensor (front) for damage.
	STEP 8. Check the continuity at right bank heated oxygen sensor (front) harness side connector B-09.
	STEP 9. Check harness connector B-21 at PCM for damage.
	STEP 10. Check for open circuit and harness damage between right bank heated oxygen sensor (front...
	STEP 11. Check harness connector B-21 at PCM for damage.
	STEP 12. Check for harness damage between right bank heated oxygen sensor (front) connector B-09 ...
	STEP 13. Check for short circuit to ground and harness damage between right bank heated oxygen se...
	STEP 14. Check the right bank heated oxygen sensor (front).
	STEP 15. Test the OBD-II drive cycle.


	DTC P0131: Heated Oxygen Sensor Circuit Low Voltage (bank 1, sensor 1)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 39: Heated Oxygen Sensor Bank 1, Sensor 1 ...
	STEP 2. Check the right bank heated oxygen sensor (front).
	STEP 3. Check harness connector B-09 at right bank heated oxygen sensor (front) and connector B-2...
	STEP 4. Check for short circuit to ground between right bank heated oxygen sensor (front) connect...
	STEP 5. Test the OBD-II drive cycle.


	DTC P0132: Heated Oxygen Sensor Circuit High Voltage (bank 1, sensor 1)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Check harness connector B-09 at right bank heated oxygen sensor (front) and harness conne...
	STEP 2. Check for short circuit to power supply between right bank heated oxygen sensor (front) c...
	STEP 3. Test the OBD-II drive cycle.


	DTC P0133: Heated Oxygen Sensor Circuit Slow Response (bank 1, sensor 1)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 39: Heated Oxygen Sensor Bank 1, Sensor 1 ...
	STEP 2. Check the right bank heated oxygen sensor (front).
	STEP 3. Check harness connector B-09 at right bank heated oxygen sensor (front) and harness conne...
	STEP 4. Test the OBD-II drive cycle.


	DTC P0134: Heated Oxygen Sensor Circuit No Activity Detected (bank 1, sensor 1)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 69: Heated Oxygen Sensor Bank 1, Sensor 2 ...
	STEP 2. Check for exhaust leaks.
	STEP 3. Check for intake system vacuum leak.
	STEP 4. Check harness connector B-09 at the right bank heated oxygen sensor (front) for damage.
	STEP 5. Check the right bank heated oxygen sensor (front).
	STEP 6. Check harness connector B-32 at intermediate connector for damage.
	STEP 7. Measure the right bank injector resistance at intermediate connector B-32.
	STEP 8. Check harness connector B-03, B-04, B-01 at right bank injector for damage.
	STEP 9. Check the right bank injector.
	STEP 10. Check harness connector B-22, B-23 at PCM for damage.
	STEP 11. Check for harness damage between right bank heated oxygen sensor (front) connector B-09 ...
	STEP 12. Check for harness damage between right bank injector connector and PCM connector.
	STEP 13. Check the fuel pressure.
	STEP 14. Test the OBD-II drive cycle.


	DTC P0135: Heated Oxygen Sensor Heater Circuit (bank 1, sensor 1)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Check harness connector B-09 at the right bank heated oxygen sensor (front) for damage.
	STEP 2. Check the right bank heated oxygen sensor (front).
	STEP 3. Measure the power supply voltage at right bank heated oxygen sensor (front) harness side ...
	STEP 4. Check harness connector B-17X at the MFI relay for damage.
	STEP 5. Measure the power supply voltage at PCM connector B-23 by using power plant ECU check har...
	STEP 6. Check harness connector B-23 at PCM for damage.
	STEP 7. Check for open circuit or short circuit to ground between right bank heated oxygen sensor...
	STEP 8. Check harness connector B-23 at PCM for damage.
	STEP 9. Check for harness damage between MFI relay connector B-17X (terminal No. 4) and right ban...
	STEP 10. Check for harness damage between right bank heated oxygen sensor (front) connector B-09 ...
	STEP 11. Check the trouble symptoms.
	STEP 12. Test the OBD-II drive cycle.


	DTC P0136: Heated Oxygen Sensor Circuit (bank 1, sensor 2)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 69: Heated Oxygen Sensor Bank 1, Sensor 2 ...
	STEP 2. Measure the sensor output voltage at right bank heated oxygen sensor (rear) connector B-0...
	STEP 3. Measure the sensor output voltage at PCM connector B-22 by using power plant ECU check ha...
	STEP 4. Check harness connector B-08 at right bank heated oxygen sensor (rear) and harness connec...
	STEP 5. Using scan tool MB991958, check data list item 69: Heated Oxygen Sensor Bank 1, Sensor 2 ...
	STEP 6. Check harness connector B-08 at right bank heated oxygen sensor (rear) and harness connec...
	STEP 7. Check harness connector B-08 at right bank heated oxygen sensor (rear) for damage.
	STEP 8. Check the continuity at right bank heated oxygen sensor (rear) harness side connector B-08.
	STEP 9. Check harness connector B-21 at PCM for damage.
	STEP 10. Check for open circuit and harness damage between right bank heated oxygen sensor (rear)...
	STEP 11. Check harness connector B-21 at PCM for damage.
	STEP 12. Check for harness damage between right bank heated oxygen sensor (rear) connector B-08 (...
	STEP 13. Check for short circuit to ground and harness damage between right bank heated oxygen se...
	STEP 14. Check the right bank heated oxygen sensor (rear).
	STEP 15. Test the OBD-II drive cycle.


	DTC P0137: Heated Oxygen Sensor Circuit Low Voltage (bank 1, sensor 2)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 69: Heated Oxygen Sensor Bank 1, Sensor 2 ...
	STEP 2. Check the right bank heated oxygen sensor (rear).
	STEP 3. Check harness connector B-08 at right bank heated oxygen sensor (rear) and harness connec...
	STEP 4. Check for short circuit to ground between right bank heated oxygen sensor (rear) connecto...
	STEP 5. Test the OBD-II drive cycle.


	DTC P0138: Heated Oxygen Sensor Circuit High Voltage (bank 1, sensor 2)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Check harness connector B-08 at right bank heated oxygen sensor (rear) and harness connec...
	STEP 2. Check for short circuit to power supply between right bank heated oxygen sensor (rear) co...
	STEP 3. Test the OBD-II drive cycle.


	DTC P0139: Heated Oxygen Sensor Circuit Slow Response (bank 1, sensor 2)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 69: Heated Oxygen Sensor Bank 1, Sensor 2 ...
	STEP 2. Check the right bank heated oxygen sensor (rear).
	STEP 3. Check harness connector B-08 at right bank heated oxygen sensor (rear) and harness connec...
	STEP 4. Test the OBD-II drive cycle.


	DTC P0141: Heated Oxygen Sensor Heater Circuit (bank 1, sensor 2)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Check harness connector B-08 at the right bank heated oxygen sensor (rear) for damage.
	STEP 2. Check the right bank heated oxygen sensor (rear).
	STEP 3. Measure the power supply voltage at right bank heated oxygen sensor (rear) harness side c...
	STEP 4. Check harness connector B-17X at the MFI relay for damage.
	STEP 5. Measure the power supply voltage at PCM connector B-23 by using power plant ECU check har...
	STEP 6. Check harness connector B-23 at PCM for damage.
	STEP 7. Check for open circuit or short circuit to ground between right bank heated oxygen sensor...
	STEP 8. Check harness connector B-23 at PCM for damage.
	STEP 9. Check for harness damage between MFI relay connector B-17X (terminal No. 4) and right ban...
	STEP 10. Check for harness damage between right bank heated oxygen sensor (rear) connector B-08 (...
	STEP 11. Check the trouble symptoms.
	STEP 12. Test the OBD-II drive cycle.


	DTC P0150: Heated Oxygen Sensor Circuit (bank 2, sensor 1)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 11: Heated Oxygen Sensor Bank 2, Sensor 1 ...
	STEP 2. Measure the sensor output voltage at left bank heated oxygen sensor (front) connector B-2...
	STEP 3. Measure the sensor output voltage at PCM connector B-22 by using power plant ECU check ha...
	STEP 4. Check harness connector B-25 at left bank heated oxygen sensor (front) and harness connec...
	STEP 5. Using scan tool MB991958, check data list item 11: Heated Oxygen Sensor Bank 2, Sensor 1 ...
	STEP 6. Check harness connector B-25 at left bank heated oxygen sensor (front) and harness connec...
	STEP 7. Check harness connector B-25 at left bank heated oxygen sensor (front) for damage.
	STEP 8. Check the continuity at left bank heated oxygen sensor (front) harness side connector B-25.
	STEP 9. Check harness connector B-21 at PCM for damage.
	STEP 10. Check for open circuit and harness damage between left bank heated oxygen sensor (front)...
	STEP 11. Check harness connector B-21 at PCM for damage.
	STEP 12. Check for harness damage between left bank heated oxygen sensor (front) connector B-25 (...
	STEP 13. Check for short circuit to ground and harness damage between left bank heated oxygen sen...
	STEP 14. Check the left bank heated oxygen sensor (front).
	STEP 15. Test the OBD-II drive cycle.


	DTC P0151: Heated Oxygen Sensor Circuit Low Voltage (bank 2, sensor 1)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 11: Heated Oxygen Sensor Bank 2, Sensor 1 ...
	STEP 2. Check the left bank heated oxygen sensor (front).
	STEP 3. Check harness connector B-25 at left bank heated oxygen sensor (front) and harness connec...
	STEP 4. Check for short circuit to ground between left bank heated oxygen sensor (front) connecto...
	STEP 5. Test the OBD-II drive cycle.


	DTC P0152: Heated Oxygen Sensor Circuit High Voltage (bank 2, sensor 1)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Check harness connector B-25 at left bank heated oxygen sensor (front) and harness connec...
	STEP 2. Check for short circuit to power supply between left bank heated oxygen sensor (front) co...
	STEP 3. Test the OBD-II drive cycle.


	DTC P0153: Heated Oxygen Sensor Circuit Slow Response (bank 2, sensor 1)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 11: Heated Oxygen Sensor Bank 2, Sensor 1 ...
	STEP 2. Check the left bank heated oxygen sensor (front).
	STEP 3. Check harness connector B-25 at left bank heated oxygen sensor (front) and harness connec...
	STEP 4. Test the OBD-II drive cycle.


	DTC P0154: Heated Oxygen Sensor Circuit No Activity Detected (bank 2, sensor 1)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 59: Heated Oxygen Sensor Bank 2, Sensor 2 ...
	STEP 2. Check for exhaust leak.
	STEP 3. Check for intake system vacuum leak.
	STEP 4. Check harness connector B-25 at the left bank heated oxygen sensor (front) for damage.
	STEP 5. Check the left bank heated oxygen sensor (front).
	STEP 6. Check harness connector B-27, B-26, B-30 at left bank injector for damage.
	STEP 7. Check the left bank injector.
	STEP 8. Check harness connector B-22, B-23 at PCM for damage.
	STEP 9. Check for harness damage between left bank heated oxygen sensor (front) connector B-25 (t...
	STEP 10. Check for harness damage between left bank injector connector and PCM connector.
	STEP 11. Check the fuel pressure.
	STEP 12. Test the OBD-II drive cycle.


	DTC P0155: Heated Oxygen Sensor Heater Circuit (bank 2, sensor 1)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Check harness connector B-25 at the left bank heated oxygen sensor (front) for damage.
	STEP 2. Check the left bank heated oxygen sensor (front).
	STEP 3. Measure the power supply voltage at left bank heated oxygen sensor (front) harness side c...
	STEP 4. Check harness connector B-17X at the MFI relay for damage.
	STEP 5. Meaure the power supply voltage at PCM connector B-23 by using power plant ECU check harn...
	STEP 6. Check harness connector B-23 at PCM for damage.
	STEP 7. Check for open circuit or short circuit to ground between left bank heated oxygen sensor ...
	STEP 8. Check harness connector B-23 at PCM for damage.
	STEP 9. Check for harness damage between MFI relay connector B-17X (terminal No. 4) and left bank...
	STEP 10. Check for harness damage between left bank heated oxygen sensor (front) connector B-25 (...
	STEP 11. Check the trouble symptoms.
	STEP 12. Test the OBD-II drive cycle.


	DTC P0156: Heated Oxygen Sensor Circuit (bank 2, sensor 2)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 59: Left Bank Heated Oxygen Sensor Bank 2,...
	STEP 2. Measure the sensor output voltage at left bank heated oxygen sensor (rear) connector B-24...
	STEP 3. Measure the sensor output voltage at PCM connector B-22 by using power plant ECU check ha...
	STEP 4. Check harness connector B-24 at left bank heated oxygen sensor (rear) and harness connect...
	STEP 5. Using scan tool MB991958, check data list item 59: Heated Oxygen Sensor Bank 2, Sensor 2 ...
	STEP 6. Check harness connector B-24 at left bank heated oxygen sensor (rear) and harness connect...
	STEP 7. Check harness connector B-24 at left bank heated oxygen sensor (rear) for damage.
	STEP 8. Check the continuity at left bank heated oxygen sensor (rear) harness side connector B-24.
	STEP 9. Check harness connector B-21 at PCM for damage.
	STEP 10. Check for open circuit and harness damage between left bank heated oxygen sensor (rear) ...
	STEP 11. Check harness connector B-21 at PCM for damage.
	STEP 12. Check for harness damage between left bank heated oxygen sensor (rear) connector B-24 (t...
	STEP 13. Check for short circuit to ground and harness damage between left bank heated oxygen sen...
	STEP 14. Check the left bank heated oxygen sensor (rear).
	STEP 15. Test the OBD-II drive cycle.


	DTC P0157: Heated Oxygen Sensor Circuit Low Voltag (bank 2, sensor 2)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 59: Heated Oxygen Sensor Bank 2, Sensor 2 ...
	STEP 2. Check the left bank heated oxygen sensor (rear).
	STEP 3. Check harness connector B-24 at left bank heated oxygen sensor (rear) and harness connect...
	STEP 4. Check for short circuit to ground between left bank heated oxygen sensor (rear) connector...
	STEP 5. Test the OBD-II drive cycle.


	DTC P0158: Heated Oxygen Sensor Circuit High Voltage (bank 2, sensor 2)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Check harness connector B-24 at left bank heated oxygen sensor (rear) and harness connect...
	STEP 2. Check for short circuit to power supply between left bank heated oxygen sensor (rear) con...
	STEP 3. Test the OBD-II drive cycle.


	DTC P0159: Heated Oxygen Sensor Circuit Slow Response (bank 2, sensor 2)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Using scan tool MB991958, check data list item 59: Heated Oxygen Sensor Bank 2, Sensor 2 ...
	STEP 2. Check the left bank heated oxygen sensor (rear).
	STEP 3. Check harness connector B-24 at left bank heated oxygen sensor (rear) and harness connect...
	STEP 4. Test the OBD-II drive cycle.


	DTC P0161: Heated Oxygen Sensor Heater Circuit (bank 2, sensor 2)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Check harness connector B-24 at the left bank heated oxygen sensor (rear) for damage.
	STEP 2. Check the left bank heated oxygen sensor (rear).
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