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- MULTIPORT FUEL INJECTION (MFI)
1 3A 1 56 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DTC P0111: Intake Air Temperature Circuit Range/Performance Problem

Intake Air Temperature Sensor Circuit
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CIRCUIT OPERATION

o Approximately 5 volts are applied to the intake air
temperature sensor output terminal (terminal No.
6) from the PCM (terminal No. 99) via the resistor
in the PCM. The ground terminal (terminal No. 5)
is grounded to the PCM (terminal No. 88).

¢ The intake air temperature sensor is a negative
temperature coefficient type of resistor. When the
intake air temperature rises, the resistance
decreases.

AK400928

CONNECTORS: D-134, D-135
PCM

E]
=

D-134(GR) D-135(GR)

AK201038AK

o The intake air temperature sensor output voltage
increases when the resistance increases and
decreases when the resistance decreases.

TECHNICAL DESCRIPTION

¢ The intake air temperature sensor converts the
intake air temperature to a voltage.

e The PCM checks whether this voltage is within a
specified range.
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MULTIPORT FUEL INJECTION (MFI)

13A-157

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DESCRIPTIONS OF MONITOR METHODS

Intake air temperature sensor output voltage does
not change when specified go/stop operations
are repeated.

MONITOR EXECUTION

Continuous

DTC SET CONDITIONS
Logic Flow Chart

NO

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

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

Sensor (The sensor below is determined to be
normal)
¢ Not applicable

MONITORING NO

CONDITION

INTAKE AIR TEMP.
CHANGES

GO/STOP OPERATION
FOR SPECIFIED TIME

MALFUNCTION

Check Conditions
¢ Engine coolant temperature is higher than 76°C
(169°F).
¢ Repeat 2 or more times: drive’ ™, stop*z.
Drive ': vehicle speed higher than 50 km/h (31

mph) lasting a total of more than 60 seconds.

GOOD

AK401000

Stop 2: vehicle speed lower than 1.5 km/h (1
mph) lasting more than 30 seconds.

Judgement Criterion
¢ Changes in the intake air temperature is lower
than 1°C (1.8°F).
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- MULTIPORT FUEL INJECTION (MFI)
1 3A 1 58 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

OBD-ll DRIVE CYCLE PATTERN TROUBLESHOOTING HINTS (The most
Refer to Diagnostic Function — OBD-II Drive Cycle —  likely causes for this code to be set are:)
Pattern 9 P.13A-4. e Intake air temperature sensor failed.
e Harness damage or connector damage.
o PCM failed.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B

STEP 1. Using scan tool MB991958, check data list item 13:
Intake Air Temperature Sensor.

| /A CAUTION |

To prevent damage to scan tool MB991958, always turn the
X3X2X1h= ignition switch to the "LOCK" (OFF) position before con-
H necting or disconnecting scan tool MB991958.

% 88!\”&%?\1?\?8!% (1) Connect scan tool MB991958 to the data link connector.

(2) Remove the air intake hose from the volume airflow sensor.

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

(4) Set scan tool MB991958 to the data reading mode for item
13, Intake Air Temperature Sensor.

(5) Heating the sensor using a hair drier.
e The indicated temperature increases.

NOTE: Do not allow it to increase over 80 °C (176 F).
(6) Turn the ignition switch to the "LOCK" (OFF) position.
(7) Attach the air intake hose.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO: Go to Step 2.
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MULTIPORT FUEL INJECTION (MFI)

13A-159

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

H
& CONNECTOR:
SN COMPONENT SIDE

INTAKE AIR TEMPERATURE
SENSOR SIDE CONNECTOR

AK000319AB

INTAKE AIR
TEMPERATURE
SENSOR

STEP 2. Check the intake air temperature sensor.
(1) Disconnect the intake air temperature sensor connector
B-48

(2) Measure the resistance between intake air temperature
sensor side connector terminal No. 5 and No. 6.

(3) Measure resistance while heating the sensor using a hair
drier.

Standard value:
13 - 17 kQ [at —20°C (—4°F)]
5.3 - 6.7 kQ [at 0°C (32°F)]
2.3 - 3.0 kQ [at 20°C (68°F)]
1.0 — 1.5 kQ [at 40°C (104°F)]
0.56 — 0.76 kQ [at 60°C (140°F)]
0.30 — 0.42 kQ [at 80°C (176°F)]

Q: Is the resistance at the standard value?

YES : Go to Step 3.
NO : Replace the volume airflow sensor. Then go to Step 9.

S CONNECTOR:
SCOMPONENT SIDE

/ /I N AK200937AB

STEP 3. Check harness connector B-48 at the intake air
temperature sensor for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 4.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 9.
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13A-160

MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

ol

“"' COMPONENT SIDE

HARNESS
CONNECTOR:

B-48 HARNESS CONN
COMPONENT SIDE

10060000

ECTOR:

AKX01409 AL

STEP 4. Check the continuity at intake air temperature

sensor harness side connector B-48.

(1) Disconnect the connector B-48 and measure at the harness
side.

(2) Check for the continuity between terminal No. 5 and
ground.
e Should be less than 2 ohms.

Q: Does continuity exist?

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

CONNECTOR: D-134

o

6
2717 7 "m

81180[7A7877[76[757
b oo B3

HARNESS CONNECTOR:

COMPONENT SIDE

AK201166AB

STEP 5. Check harness connector D-134 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Go to Step 6.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 9.

TSB Revision




MULTIPORT FUEL INJECTION (MFI) 13A-161
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 6. Check for harness damage between intake air
temperature sensor connector B-48 (terminal No. 5) and
PCM connector D-134 (terminal No. 88).

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 9.
NO : Repairit. Then go to Step 9.

HARNESS ’
‘ CONNECTOR:
S COMPONENT SIDE

AK200937AB

CONNECTOR: D-134

o

ﬂv
2717 6968 :.

8180[797 ///b/ﬂ/g

HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB

STEP 7. Check harness connector D-134 at PCM for
damage.

Q: Is the harness connector in good condition?

PCM YES : Go to Step 8.

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

CONNECTOR: D-134

)

D-134(GR)

6463 6261
73[72[71[70/69%k 661

81{80[79/78]77]76[7574
o Bk ook

HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB
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13A-162

MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

AK200937AB

CONNECTOR: D-135

=
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HARNESS CONNECTOR:

COMPONENT SIDE

PCM

D-135(GR)

AK200947AB

STEP 8. Check for harness damage between intake air
temperature sensor connector B-48 (terminal No. 6) and
PCM connector D-135 (terminal No. 99).
Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 9.

NO : Repairit. Then go to Step 9.

STEP 9. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 9
P.13A-4.

(2) Check the diagnostic trouble code (DTC).
Q:Is DTC P0111 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) 13A-163
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0112: Intake Air Temperature Circuit Low Input

Intake Air Temperature Sensor Circuit
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CIRCUIT OPERATION

o Approximately 5 volts are applied to the intake air
temperature sensor output terminal (terminal No.
6) from the PCM (terminal No. 99) via the resistor
in the PCM. The ground terminal (terminal No. 5)
is grounded to the PCM (terminal No. 88).

¢ The intake air temperature sensor is a negative
temperature coefficient type of resistor. When the
intake air temperature rises, the resistance
decreases.

AK400928

CONNECTORS: D-134, D-135
PCM

AK201038AK

¢ The intake air temperature sensor output voltage
increases when the resistance increases and
decreases when the resistance decreases.

TECHNICAL DESCRIPTION

e The intake air temperature sensor converts the
intake air temperature to a voltage.

o The PCM checks whether this voltage is within a
specified range.
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- MULTIPORT FUEL INJECTION (MFI)
1 3A 1 64 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DESCRIPTIONS OF MONITOR METHODS MONITOR EXECUTION CONDITIONS

Intake air temperature sensor output voltage is out of ~ (Other monitor and Sensor)
specified range.

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

MONITOR EXECUTION * Not applicable

Continuous
Sensor (The sensor below is determined to be

normal)
¢ Not applicable

DTC SET CONDITIONS
Logic Flow Chart

MONITORING
CONDITIONS

NO

OUTPUT VOLTAGE < 0.2V

YES OUTPUT VOLTAGE > 4.6V

A

NO
NO CONTINUOUS
FAILURE FOR 2secs
YES
A 4
MALFUNCTION GOOD
A 4
END
AK302922
Check Condition Judgement Criterion
e 2 seconds or more have passed since the engine ¢ Intake air temperature sensor output voltage has
starting sequence was completed. continued to be 0.2 volt or lower [corresponding

to an air intake temperature of 115°C (239°F) or
higher] for 2 seconds.
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MULTIPORT FUEL INJECTION (MFI) 13A-165
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

OBD-ll DRIVE CYCLE PATTERN TROUBLESHOOTING HINTS (The most
Refer to Diagnostic Function — OBD-II Drive Cycle —  likely causes for this code to be set are:)
Pattern 20 P.13A-4. « Intake air temperature sensor failed.

e Shorted intake air temperature sensor circuit, or
connector damage.
o PCM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
¢ MB991827: USB Cable
e MB991911: Main Harness B

STEP 1. Using scan tool MB991958, check data list item 13:
Intake Air Temperature Sensor.

| /A CAUTION |
To prevent damage to scan tool MB991958, always turn the

ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991958 to the data reading mode for item
13, Intake Air Temperature Sensor.
¢ The intake air temperature and temperature shown with
the scan tool should approximately match.

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

Q: Is the sensor operating properly?

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

MB991827 Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.
AK302970AB NO : Go to Step 2.

STEP 2. Check harness connector B-48 at the intake air
temperature sensor for damage.
Q: Is the harness connector in good condition?

YES : Go to Step 3.

RONNECTOR: NO : Repair or replace it. Refer to GROUP 00E, Harness
(£ COMPONENT SIDE Connector Inspection P.00E-2. Then go to Step 6.

/ // IN = AK200937AB
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- MULTIPORT FUEL INJECTION (MFI)
1 3A 1 66 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

STEP 3. Check the intake air temperature sensor.
(1) Disconnect the intake air temperature sensor connector
B-48.

& CONNECTOR:
SN COMPONENT SIDE

(2) Measure the resistance between intake air temperature
sensor side connector terminal No. 5 and No. 6.
e There should be continuity. (0.30 — 20 kQ)
Q: Is the resistance between 0.30 and 20 kQ?

YES : Go to Step 4.
NO : Replace the volume airflow sensor. Then go to Step 6.

INTAKE AIR TEMPERATURE
SENSOR SIDE CONNECTOR

PV AV YV —V~V=Y
LALALALALALALA

AK000319AB

STEP 4. Check for short circuit to ground between intake
air temperature sensor connector B-48 (terminal No.6) and
PCM connector D-135 (terminal No. 99).

Q: Is the harness wire in good condition?

YES : Go to Step 5.
NO : Repairit. Then go to Step 6.

S CONNECTOR:
SCOMPONENT SIDE
-

/ /I N AK200937AB

CONNECTOR: D-135

7 PCM
E’
O D-135(GR)
9 92191
04 101 9
it foshosfio
hodiidig  fiizefs 141
HARNESS CONNECTOR:

COMPONENT SIDE

AK200947AB

TSB Revision




MULTIPORT FUEL INJECTION (MFI) 13A-167
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: D-135
PCM

0 1

D-135(GR)

hidi1iid  froshos
hodtidig  fi17iefing
HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 5. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Replace the PCM. Then go to Step 6.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 6.

STEP 6. Test the OBD-ll drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 20
P.13A-4.

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

Q:Is DTC P0112 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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- MULTIPORT FUEL INJECTION (MFI)
1 3A 1 68 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DTC P0113: Intake Air Temperature Circuit High Input

Intake Air Temperature Sensor Circuit
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CIRCUIT OPERATION

o Approximately 5 volts are applied to the intake air
temperature sensor output terminal (terminal No.
6) from the PCM (terminal No. 99) via the resistor
in the PCM. The ground terminal (terminal No. 5)
is grounded to the PCM (terminal No. 88).

¢ The intake air temperature sensor is a negative
temperature coefficient type of resistor. When the
intake air temperature rises, the resistance
decreases.

AK400928

CONNECTORS: D-134, D-135
PCM

AK201038AK

¢ The intake air temperature sensor output voltage
increases when the resistance increases and
decreases when the resistance decreases.

TECHNICAL DESCRIPTION

e The intake air temperature sensor converts the
intake air temperature to a voltage.

o The PCM checks whether this voltage is within a
specified range.
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MULTIPORT FUEL INJECTION (MFI)

13A-169

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DESCRIPTIONS OF MONITOR METHODS

Intake air temperature sensor output voltage is out of

specified range.

MONITOR EXECUTION

Continuous

DTC SET CONDITIONS
Logic Flow Chart

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

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

Sensor (The sensor below is determined to be
normal)
¢ Not applicable

MONITORING
CONDITIONS

OUTPUT VOLTAGE < 0.2V

A

YES

NO CONTINUOUS
FAILURE FOR 2secs

MALFUNCTION

NO
YES OUTPUT VOLTAGE > 4.6V
NO
A 4
GOOD

A

END

Check Condition
e 2 seconds or more have passed since the engine
starting sequence was completed.

AK302922

Judgement Criterion
¢ Intake air temperature sensor output voltage has
continued to be 4.6 volts or higher [corresponding
to an air intake temperature of —40°C (-40°F) or
lower] for 2 seconds.
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- MULTIPORT FUEL INJECTION (MFI)
1 3A 1 70 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

OBD-ll DRIVE CYCLE PATTERN TROUBLESHOOTING HINTS (The most
Refer to Diagnostic Function — OBD-II Drive Cycle —  likely causes for this code to be set are:)
Pattern 20 P.13A-4. « Intake air temperature sensor failed.

e Open intake air temperature sensor circuit, har-
ness damage, or connector damage.
o PCM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
¢ MB991827: USB Cable
e MB991911: Main Harness B

STEP 1. Using scan tool MB991958, check data list item 13:
Intake Air Temperature Sensor.

| /A CAUTION |
To prevent damage to scan tool MB991958, always turn the

ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991958 to the data reading mode for item
13, Intake Air Temperature Sensor.
¢ The intake air temperature and temperature shown with
the scan tool should approximately match.

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

Q: Is the sensor operating properly?

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

MB991827 Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.
AK302970AB NO : Go to Step 2.

STEP 2. Check harness connector B-48 at the intake air
temperature sensor for damage.
Q: Is the harness connector in good condition?

YES : Go to Step 3.

RONNECTOR: NO : Repair or replace it. Refer to GROUP 00E, Harness
(£ COMPONENT SIDE Connector Inspection P.00E-2. Then go to Step 11.

/ // IN = AK200937AB
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MULTIPORT FUEL INJECTION (MFI)

13A-171

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

& CONNECTOR:
SN COMPONENT SIDE

INTAKE AIR TEMPERATURE
SENSOR SIDE CONNECTOR

PV AV YV —V~V=Y
LALALALALALALA

AK000319AB

STEP 3. Check the intake air temperature sensor.
(1) Disconnect the intake air temperature sensor connector
B-48.

(2) Measure the resistance between intake air temperature
sensor side connector terminal No. 5 and No. 6.
e There should be continuity. (0.30 — 20 kQ)

Q: Is the resistance between 0.30 and 20 kQ?

YES : Go to Step 4.
NO : Replace the volume airflow sensor. Then go to Step
11.

H
& CONNECTOR:
SCOMPONENT SIDE

B-48 HARNESS CONNECTOR:
COMPONENT SIDE

0060600

AKX01408AJ

STEP 4. Measure the sensor supply voltage at intake air

temperature sensor harness side connector B-48.

(1) Disconnect the connector B-48 and measure at the harness
side.

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

(3) Measure the voltage between terminal No. 6 and ground.
¢ Voltage should be between 4.5 and 4.9 volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

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

YES : Go to Step 8.
NO: Go to Step 5.
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13A-172

MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR: D-135

D-135(GR)
92191
04 107 9
i foshosfio
hodiidig  fiizefs 1411
HARNESS CONNECTOR:
COMPONENT SIDE
AK200947AB
/]
D-135 HARNESS i) 5]
I~

CONNECTOR:
HARNESS SIDE

o102 939405
9697198199 odf101102) l1od]
oshoe[ frozfogfios|  frroft14113
fiafig fosiein7]  pagfig

=

AK201394AB

STEP 5. Measure the sensor supply voltage at PCM

connector D-135 by backprobing.

(1) Do not disconnect the PCM connector D-135.

(2) Disconnect the intake air temperature sensor connector
B-48.

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

(4) Measure the voltage between terminal No. 99 and ground
by backprobing.
¢ Voltage should be between 4.5 and 4.9 volts.
(5) Turn the ignition switch to the "LOCK" (OFF) position.

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

YES : Go to Step 6.
NO: Goto Step 7.

CONNECTOR: D-135

9 92191
04 101 9
H121111 0
hodtidig  fiizefs 141

HARNESS CONNECTOR:
COMPONENT SIDE

D-135(GR)

AK200947AB

STEP 6. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?

YES : Repair harness wire between intake air temperature
sensor connector B-48 (terminal No. 6) and PCM
connector D-135 (terminal No. 99) because of open
circuit. Then go to Step 11.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI)

13A-173

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: D-135

PCM
D-135(GR)
92191
04 107 9
i foshosfio
hodiidig  fiizefs 1411
HARNESS CONNECTOR:

COMPONENT SIDE
AK200947AB

STEP 7. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Replace the PCM. Then go to Step 11.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 11.

S CONNECTOR:
SCOMPONENT SIDE
7 o}

B-48 HARNESS CONNECTOR:
COMPONENT SIDE

AKX01409 AL

STEP 8. Check the continuity at intake air temperature
sensor harness side connector B-48.

(1) Disconnect the connector B-48 and measure at the harness
side.
(2) Check for the continuity between terminal No. 5 and
ground.
e Should be less than 2 ohms.

Q: Does continuity exist?

YES : Replace the PCM. Then go to Step 11.
NO : Go to Step 9.
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13A-174

MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR: D-134

6463 6261]
73[72[71[70/69%k 66

81_/ 78/77176|75/74
Bobal” Broed oae:

HARNESS CONNECTOR
COMPONENT SIDE

PCM

t

D-134(GR)

AK201166AB

STEP 9. Check harness connector D-134 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, Harness
Connector Inspection P.00E-2. Then go to Step 11.

AK200937AB

CONNECTOR: D-134

L)

Fayemtes
2/71[7 7166665
8180[79[78/77]76/75(7:

HARNESS CONNECTOR:
COMPONENT SIDE

-

D-134(GR)

AK201166AB

STEP 10. Check for open circuit between intake air
temperature sensor connector B-48 (terminal No. 5) and
PCM connector D-134 (terminal No. 88).

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 11.
NO : Repairit. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI) 13A-175
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 11. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 20
P.13A-4.

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

Q:Is DTC P0113 set?

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

DTC P0116: Engine Coolant Temperature Circuit Range/Performance Problem

Engine Coolant Temperature Sensor Circuit

B-37
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POWERTRAIN CONTROL MODULE(PCM)
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13A-176

MULTIPORT FUEL INJECTION (MFI)

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

AK200942AB

CIRCUIT OPERATION

e 5-volt voltage is applied to the engine coolant
temperature sensor output terminal (terminal No.
1) from the PCM (terminal No. 98) via the resistor
in the PCM. The ground terminal (terminal No. 2)
is grounded to the PCM (terminal No. 96).

o The engine coolant temperature sensor is a neg-
ative temperature coefficient type of resistor. It
has the characteristic that when the engine cool-
ant temperature rises the resistance decreases.

¢ The engine coolant temperature sensor output
voltage increases when the resistance increases
and decreases when the resistance decreases.

TECHNICAL DESCRIPTION

e The engine coolant temperature sensor converts
the engine coolant temperature to a voltage and
outputs it.

o The PCM checks whether this voltage is within a
specified range.

CONNECTOR: D-135

PCM

D-135(GR)

AK201038AF

DESCRIPTIONS OF MONITOR METHODS

Engine coolant temperature sensor output voltage
does not change for specified period when
engine coolant temperature at engine start is
over 7°C (45°F).

MONITOR EXECUTION

Once per driving cycle

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)
¢ Volume airflow sensor
e Engine coolant temperature sensor
¢ Intake air temperature sensor
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MULTIPORT FUEL INJECTION (MFI) 13A-177
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

START

START MEASURING THE MINIMUM AND MAXIMUM
TEMPERATURE FROM ENGINE START

»leg
L

MONITORING CONDITIONS?

b 4

YES

CALCULATE THE DIFFERENCE OF THE MINIMUM AND
THE MAXIMUM TEMPERATURE FROM ENGINE START;dT

NO

Check Condition

[dT| < 1°C(1.8°F)

300secs HAVE PASSED?

MALFUNCTION

GOOD

»
<

END

e Engine coolant temperature was 7°C (45°F) or

more when the engine started.

Judgement Criteria

¢ Engine coolant temperature fluctuates within 1°C
(1.8°F) after 5 minutes have passed since the

engine was started.

AK302924

e However, time is not counted if any of the follow-
ing conditions are met.
1. Intake air temperature is 60°C (140°F) or
more.
2. Volume airflow sensor output frequency is 70
Hz or less.
3. During fuel shut-off operation.
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- MULTIPORT FUEL INJECTION (MFI)
1 3A 1 78 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

OBD-ll DRIVE CYCLE PATTERN TROUBLESHOOTING HINTS (The most
Refer to Diagnostic Function — OBD-II Drive Cycle —  likely causes for this code to be set are:)
Pattern 10 P.13A-4. « Engine coolant temperature sensor failed.
e Harness damage or connector damage.
o PCM failed.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B

STEP 1. Using scan tool MB991958, check data list 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) Turn 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) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
MB991827 Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.
AK302970AB NO : Go to Step 2.

MB991911
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MULTIPORT FUEL INJECTION (MFI)

13A-179

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR:
COMPONENT SIDE

AK200943AB

AKX01622

AKX01623 AB

HARNESS
CONNECTOR:
COMPONENT SIDE

AK200943AB

STEP 2. Check the engine coolant temperature sensor.
(1) Disconnect the engine coolant temperature sensor

connector B-37.
(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 value:

14 — 17 kQ [at —20°C (—4°F)]
5.1 - 6.5 kQ [at 0°C (32°F)]
2.1 - 2.7 kQ) [at 20°C (68°F)]
0.9 - 1.3 kQ [at 40°C (104°F)]
0.48 — 0.68kQ2 [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 N-m (22 + 7 ft-lb)

Q: Is the resistance at the standard value?

YES : Go to Step 3.
NO : Replace the engine coolant temperature sensor. Then

go to Step 9.

STEP 3. Check harness connector B-37 at the engine
coolant temperature sensor for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 4.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 9.
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13A-180

MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR:
COMPONENT SIDE

AK200943AB

B-37 HARNESS
CONNECTOR:
COMPONENT SIDE

AKO000235 AL

STEP 4. Check the continuity at engine coolant

temperature sensor harness side connector B-37.

(1) Disconnect the connector B-37 and measure at the harness
side.

(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 7.
NO: Go to Step 5.

CONNECTOR: D-135

059403 | o2
o4 oaq‘mm

[12111[11 I 07] @
heotiditg fii7ieieg 1413

HARNESS CONNECTOR:
COMPONENT SIDE

21812

PCM

1

D-135(GR)

AK200947AB

STEP 5. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Go to Step 6.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 9.
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MULTIPORT FUEL INJECTION (MFI) 13A-181
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR:
COMPONENT SIDE AK200943AB

CONNECTOR: D-135

STEP 6. Check for harness damage between engine
coolant temperature sensor connector B-37 (terminal No.
2) and PCM connector D-135 (terminal No. 96).
Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 9

NO : Repairit. Then go to Step 9.

7 PCM
E’
D D-135(GR)
9 92191
04 101 9
H121111 0
hodiidig  fiizefs 141
HARNESS CONNECTOR:
COMPONENT SIDE
AK200947AB
CONNECTOR: D-135
PCM
D-135(GR)
9 92191
04 101 9
H121111 0
hodtidig  frzefs 141
HARNESS CONNECTOR:

COMPONENT SIDE
AK200947AB

STEP 7. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Go to Step 8.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 9.
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR:
COMPONENT SIDE

AK200943AB

CONNECTOR: D-135

=

9 92191

04 101 9

H121111 0

hodiidig  fiizefs 141
HARNESS CONNECTOR:

COMPONENT SIDE

PCM

D-135(GR)

AK200947AB

STEP 8. Check for harness damage between engine
coolant temperature sensor connector B-37 (terminal No.
1) and PCM connector D-135 (terminal No. 98).
Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 9.

NO : Repairit. Then go to Step 9.

STEP 9. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 10
P.13A-4.

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

Q:Is DTC P116 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) 13A-183
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0117: Engine Coolant Temperature Circuit Low Input

Engine Coolant Temperature Sensor Circuit

B-37
(MU802406)
'0;@ — D — ENGINE COOLANT
= TEMPERATURE SENSOR
2 1
=z
L
L
c
! (ID
O =
: S
@ L
>
D-135
(MU803805) 96 98
Y
03 04
(110111112
18[119120)
77
5V

POWERTRAIN CONTROL MODULE(PCM)

AK302923

CONNECTOR: B-37 = ' CONNECTOR: D-135
e
7l
= D-135(GR)
AK200942AB AK201038AF
CIRCUIT OPERATION e The engine coolant temperature sensor is a neg-

ative temperature coefficient type of resistor. It
has the characteristic that when the engine cool-
ant temperature rises the resistance decreases.
¢ The engine coolant temperature sensor output
voltage increases when the resistance increases
and decreases when the resistance decreases.

¢ 5-volt voltage is applied to the engine coolant
temperature sensor output terminal (terminal No.
1) from the PCM (terminal No. 98) via the resistor
in the PCM. The ground terminal (terminal No. 2)
is grounded to the PCM (terminal No. 96).
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13A-184

MULTIPORT FUEL INJECTION (MFI)

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

TECHNICAL DESCRIPTION

e The engine coolant temperature sensor converts
the engine coolant temperature to a voltage and
outputs it.

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

DESCRIPTIONS OF MONITOR METHODS

Engine coolant temperature sensor output voltage is
out of specified range.

DTC SET CONDITIONS
Logic Flow Chart

( START )

MONITOR EXECUTION
Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

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

Sensor (The sensor below is determined to be
normal)
¢ Not applicable

A 4
A

MONITORING
CONDITIONS?

YES

OUTPUT VOLTAGE < 0.1V

NO

YES

CONTINUOUS

FAILURE FOR 2secs

MALFUNCTION

QUTPUT VOLTAGE > 4.6V

NO

A 4

GOOD

AK302925
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MULTIPORT FUEL INJECTION (MFI)

13A-185

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Check Condition

e 2 seconds or more have passed since the engine

starting sequence was completed.

Judgement Criterion

e Engine coolant temperature sensor output volt-
age has continued to be 0.1 volt or lower [corre-
sponding to coolant temperature of 140°C

(284°F) or higher] for 2 seconds.

OBD-Il DRIVE CYCLE PATTERN

Refer to Diagnostic Function — OBD-II Drive Cycle —
Pattern 20 P.13A-4.

TROUBLESHOOTING HINTS (The most
likely causes for this code to be set are:)
¢ Engine coolant temperature sensor failed.
¢ Shorted engine coolant temperature sensor cir-

cuit, or 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 MB991911: Main Harness B

MB991911

MB991827

AK302970AB

STEP 1. Using scan tool MB991958, check data list 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) Turn 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) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points How to
Cope with Intermittent Malfunctions P.00-13.

NO: Go to Step 2.

HARNESS
CONNECTOR:
COMPONENT SIDE

AK200943AB

STEP 2. Check harness connector B-37 at the engine
coolant temperature sensor for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 3.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 6.
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- MULTIPORT FUEL INJECTION (MFI)
1 3A 1 86 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR:
COMPONENT SIDE AK200943AB

CONNECTOR: D-135

STEP 3. Check for short circuit to ground between engine
coolant temperature sensor connector B-37 (terminal No.
1) and PCM connector D-135 (terminal No. 98).
Q: Is the harness wire in good condition?

YES : Go to Step 4.

NO : Repairit. Then go to Step 6.

7 PCM
E’
D D-135(GR)
9 92191
04 101 9
H121111 0
hodiidig  fiizefs 141
HARNESS CONNECTOR:
COMPONENT SIDE
AK200947AB
CONNECTOR: D-135
PCM
D-135(GR)
9 92191
04 101 9
H121111 0
hodtidig  frzefs 141
HARNESS CONNECTOR:

COMPONENT SIDE
AK200947AB

STEP 4. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 6.
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MULTIPORT FUEL INJECTION (MFI) 13A-187
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR:
COMPONENT SIDE

AK200943AB

AKX01622

AKX01623 AB

STEP 5. Check the engine coolant temperature sensor.

(1) Disconnect the engine coolant temperature sensor
connector B-37.

(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 value:
14 — 17 kQ [at —20°C (—4°F)]
5.1 - 6.5 kQ [at 0°C (32°F)]
2.1 - 2.7 kQ) [at 20°C (68°F)]
0.9 - 1.3 kQ [at 40°C (104°F)]
0.48 — 0.68 kQ2 [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 N-m (22 + 7 ft-lb)
Q: Is the resistance at the standard value?
YES : Replace the PCM. Then go to Step 6.
NO : Replace the engine coolant temperature sensor. Then
go to Step 6.

STEP 6. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 20
P.13A-4.

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

Q:Is DTC P0117 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0118: Engine Coolant Temperature Circuit High Input

Engine Coolant Temperature Sensor Circuit

B-37
(MU802406)
'0;@ — D — ENGINE COOLANT
= TEMPERATURE SENSOR
2 1
=z
L
L
c
! (ID
O =
: S
@ L
>
D-135
(MU803805) 96 98
Y
03 04
(110111112
18[119120)
77
5V

POWERTRAIN CONTROL MODULE(PCM)

AK302923

CONNECTOR: B-37 = ' CONNECTOR: D-135
e
7l
= D-135(GR)
AK200942AB AK201038AF
CIRCUIT OPERATION e The engine coolant temperature sensor is a neg-

ative temperature coefficient type of resistor. It
has the characteristic that when the engine cool-
ant temperature rises the resistance decreases.
¢ The engine coolant temperature sensor output
voltage increases when the resistance increases
and decreases when the resistance decreases.

¢ 5-volt voltage is applied to the engine coolant
temperature sensor output terminal (terminal No.
1) from the PCM (terminal No. 98) via the resistor
in the PCM. The ground terminal (terminal No. 2)
is grounded to the PCM (terminal No. 96).
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MULTIPORT FUEL INJECTION (MFI)

13A-189

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

TECHNICAL DESCRIPTION

e The engine coolant temperature sensor converts
the engine coolant temperature to a voltage and
outputs it.

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

DESCRIPTIONS OF MONITOR METHODS

Engine coolant temperature sensor output voltage is
out of specified range.

DTC SET CONDITIONS
Logic Flow Chart

( START )

MONITOR EXECUTION
Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

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

Sensor (The sensor below is determined to be
normal)
¢ Not applicable

A 4

MONITORING
CONDITIONS?

YES

OUTPUT VOLTAGE < 0.1V

NO

YES

CONTINUOUS

FAILURE FOR 2secs

MALFUNCTION

QUTPUT VOLTAGE > 4.6V

NO

A 4

GOOD

AK302925
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13A-190 MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
Check Condition OBD-ll DRIVE CYCLE PATTERN

e 2 seconds or more have passed since the engine

starting sequence was completed.

Judgement Criterion

e Engine coolant temperature sensor output volt-
age has continued to be 4.6 volts or higher [cor-
responding to coolant temperature of —45°C

(—49°F) or lower] for 2 seconds.

Refer to Diagnostic Function — OBD-II Drive Cycle —
Pattern 20 P.13A-4.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)
¢ Engine coolant temperature sensor failed.
¢ Open engine coolant temperature sensor circuit,
or 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 MB991911: Main Harness B

MB991911

MB991827

AK302970AB

STEP 1. Using scan tool MB991958, check data list 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) Turn 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) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO: Go to Step 2.

HARNESS
CONNECTOR:
COMPONENT SIDE

AK200943AB

STEP 2. Check harness connector B-37 at the engine
coolant temperature sensor for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 3.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.O0OE-2. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI)

13A-191

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR:
COMPONENT SIDE

AK200943AB

B-37 HARNESS
CONNECTOR:
COMPONENT SIDE

AKO000234 AL

STEP 3. Measure the sensor supply voltage at engine

coolant temperature sensor harness side connector B-37.

(1) Disconnect the connector B-37 and measure at the harness
side.

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

(3) Measure the voltage between terminal No. 1 and ground.
¢ \oltage should be between 4.5 and 4.9 volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

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

YES : Go to Step 7.
NO : Go to Step 4.

CONNECTOR: D-135

D-135(GR)

059403 | o2
o4 oaq‘mm

[12111[11 I 07] @
heotiditg fii7ieieg 1413

HARNESS CONNECTOR:
COMPONENT SIDE

21812

AK200947AB

D-135 HARNESS

CONNECTOR:
HARNESS SIDE

EHEE
969

10111021103 04
hostiod 1 fiozosfiod  fi1dt11113
L | ) XERE AL I RER

AK201395AB

STEP 4. Measure the sensor supply voltage at PCM

connector D-135 by backprobing.

(1) Do not disconnect the PCM connector D-135.

(2) Disconnect the engine coolant temperature sensor
connector B-37.

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

(4) Measure the voltage between terminal No. 98 and ground
by backprobing.
¢ \oltage should be between 4.5 and 4.9 volts.
(5) Turn the ignition switch to the "LOCK" (OFF) position.

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

YES : Go to Step 5.
NO: Go to Step 6.
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1 3A 192 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

STEP 5. Check harness connector D-135 at PCM for

damage.

Q: Is the harness connector in good condition?

PCM YES : Repair harness wire between engine coolant
temperature sensor connector B-37 (terminal No. 1)
and PCM connector D-135 (terminal No. 98) because
of open circuit. Then go to Step 11.

NO : Repair or replace it. Refer to GROUP 00E, Harness

CONNECTOR: D-135

f Connector Inspection P.0OE-2. Then go to Step 11.
D-135(GR)
92191
04 107 9
121111 09108{10:
hodiidig  fiizefs 1411
HARNESS CONNECTOR:

COMPONENT SIDE
AK200947AB

STEP 6. Check harness connector D-135 at PCM for

damage.
CONNECTOR: D-135 Q: Is the harness connector in good condition?
PCM YES : Replace the PCM. Then go to Step 11.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 11.
D-135(GR)
9 9291
04 101‘ 4 9
h2dt1di1g e 141
HARNESS CONNECTOR:

COMPONENT SIDE
AK200947AB
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MULTIPORT FUEL INJECTION (MFI) 13A-193
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR:
COMPONENT SIDE

AK200943AB

B-37 HARNESS
CONNECTOR:
COMPONENT SIDE

AKO000235 AL

STEP 7. Check the continuity at engine coolant
temperature sensor harness side connector B-37.

(1) Disconnect the connector B-37 and measure at the harness
side.
(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 10.
NO : Go to Step 8.

CONNECTOR: D-135

059403 | o2
o4 oaq‘mm

[12111[11 I 07] @
heotiditg fii7ieieg 1413

HARNESS CONNECTOR:
COMPONENT SIDE

21812

D-135(GR)

AK200947AB

STEP 8. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Go to Step 9.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR:
COMPONENT SIDE

AK200943AB

CONNECTOR: D-135

=

9 92191

04 101 9

H121111 0

hodiidig  fiizefs 141
HARNESS CONNECTOR:

COMPONENT SIDE

PCM

D-135(GR)

AK200947AB

STEP 9. Check for open circuit between engine coolant
sensor connector B-37 (terminal No. 2) and PCM connector
D-135 (terminal No. 96).

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 11.
NO : Repairit. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR:
COMPONENT SIDE

AK200943AB

AKX01622

AKX01623 AB

STEP 10. Check the engine coolant temperature sensor.

(1) Disconnect the engine coolant temperature sensor
connector B-37.

(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 value:
14 — 17 kQ [at —20°C (—4°F)]
5.1 - 6.5 kQ [at 0°C (32°F)]
2.1 - 2.7 kQ) [at 20°C (68°F)]
0.9 - 1.3 kQ [at 40°C (104°F)]
0.48 — 0.68 kQ2 [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 N-m (22 + 7 ft-lb)
Q: Is the resistance at the standard value?
YES : Replace the PCM. Then go to Step 11.
NO : Replace the engine coolant temperature sensor. Then
go to Step 11.

STEP 11. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 20
P.13A-4.

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

Q:1s DTC P0118 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0122: Throttle Position Sensor (main) Circuit Low Input

Throttle Position Sensor (main) Circuit

B-05 THROTTLE
- HALL IC POSITION
00006 SENSOR
(MAIN)
\/2 \/1 N 4
« = @
106 115 105
AN Y
D-135
(MU803805) POWERTRAIN
CONTROL
[of92] [ o5
9697198199k odftorfiozhagXiod 5_‘:/ 777 MODULE (PCM)
fosfioe[  [tozftosfiog| [t10ft11112)
14 fsieni7 sz

AK400974

-
THROTTLE
POSITION
SENSOR

CONNECTOR: D-135
e
E’

¢ The PCM checks whether the voltage is within a
CIRCUIT OPERATION specified range.

CONNECTOR: B-05
/ =

D-135(GR)

— AK201173AB AK201038AF

¢ 5-volt power supply is applied on the throttle posi-
tion sensor (main) power terminal (terminal No.

2) from the PCM (terminal No. 106). DESCRIPTIONS OF MONITOR METHODS
The ground terminal (terminal No. 4) is grounded ~ Throttle position sensor (main) output voltage is out
to the PCM (terminal No. 105). of specified range.
TECHNICAL DESCRIPTION MON”OR EXECUTION
e The throttle position sensor (main) outputs volt- Continuous
age which corresponds to the throttle valve open-
ing angle.
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MONITOR EXECUTION CONDITIONS Sensor (The sensor below is determined to be

(Other monitor and Sensor) normal)
¢ Not applicable

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

DTC SET CONDITIONS
Logic Flow Chart

(Csmar )

\/

OUTPUT VOLTAGE NO
< =0.35V
YES
YES

< OUTPUT VOLTAGE > =4.8V

NO
CONTINUOUS
FAILURE FOR 0.5sec
Y
MALFUNCTION GOOD
Y
END
AK302926
Check Condition TROUBLESHOOTING HINTS (The most
e Ignition switch is "ON" position. likely causes for this code to be set are:)
Judgement Criterion e Throttle position sensor failed.
e Throttle position sensor (main) output voltage ¢ Open or shorted throttle position sensor (main)
should be 0.35 volt or less for 0.5 second. circuit, harness damage, or connector damage.

¢ PCM failed.
OBD-ll DRIVE CYCLE PATTERN

None.
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B
e MB991658: Test Harness

MB991827

AK302970AB

STEP 1. Using scan tool MB991958, check data list 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) Turn 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. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991958 to the data reading mode for item
79, Throttle Position Sensor (main).
¢ OQutput voltage should be between 0.3 and 0.7 volt when
the throttle valve is fully closed with your finger.
¢ Output voltage should be between 4.0 volts or more
when the throttle valve is fully open with your finger.
(7) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO: Go to Step 2.

CONNECTOR: B-05
_/ b

HARNESS
"COMPONENT SIDE

CONNECTOR: W/D@i/

— AK201174AB

STEP 2. Check harness connector B-05 at throttle position
sensor for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 3.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI)

13A-199

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-05 E%/

HARNESS —
CONNECTOR: = _—

"COMPONENT SIDE _— AK201174AB

B-05 HARNESS
CONNECTOR:
COMPONENT SIDE

AK201445AB

STEP 3. Measure the sensor supply voltage at throttle

position sensor harness side connector B-05.

(1) Disconnect the connector B-05 and measure at the harness
side.

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

(3) Measure the voltage between terminal No. 2 and ground.
¢ \oltage should be between 4.9 and 5.1 volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

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

YES : Go to Step 7.
NO : Go to Step 4.

CONNECTOR: D-135

PCM

=gzl
o4 03112‘101 00 9
ht11i1d  froofosfio
hodiidiig  fifitefiis] [

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 4. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OOE-2. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

HARNESS
CONNECTOR:

CONNECTOR: B-05

o!
04
211111

101

hodiidig  fi7

0
1

CONNECTOR: D-135

=

9291
9

141

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

D-135(GR)

AK200947AB

STEP 5. Check for open circuit and short circuit to ground
between throttle position sensor connector B-05 (terminal
No. 2) and PCM connector D-135 (terminal No. 106).
Q: Is the harness wire in good condition?

YES : Go to Step 6.

NO : Repairit. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 6. Using scan tool MB991958, check data list 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) Turn 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. 1, No. 2, No. 3, and No. 4.
(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.
e Output voltage should be 4.0 volts or more when the
throttle valve is fully open with your finger.
(7) Turn the ignition switch to the "LOCK" (OFF) position.

MB991827

AK302970AB

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO : Replace the PCM. Then go to Step 11.

STEP 7. Check harness connector D-135 at PCM for

damage.
CONNECTOR: D-135 Q: Is the harness connector in good condition?
PCM YES : Go to Step 8.

NO : Repair or replace it. Refer to GROUP 00E, Harness

Connector Inspection P.00E-2. Then go to Step 11.

D-135(GR)
9291
04 107 9

it foshostio
hodtidig  fiizefs 1411
HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

HARNESS
CONNECTOR:

CONNECTOR: B-05

o!
04
211111

101

hodiidig  fi7

0
1

CONNECTOR: D-135

=

9291
9

141

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

D-135(GR)

AK200947AB

STEP 8. Check for harness damage between throttle
position sensor connector B-05 (terminal No. 2) and PCM
connector D-135 (terminal No. 106).
Q: Is the harness wire in good condition?

YES : Go to Step 9.

NO : Repairit. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI) -
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-203

STEP 9. Check for open circuit, short circuit to ground and
harness damage between throttle position sensor
connector B-05 (terminal No. 1) and PCM connector D-135
(terminal No. 115).

CONNECTOR: B-05 :S\% Q: Is the harness wire in good condition?
YES : Go to Step 10.

NO : Repairit. Then go to Step 11.

ey S
HARNESS M
CONNECTOR: = _—

"COMPONENT SIDE _— AK201174AB

CONNECTOR: D-135
PCM

1

D-135(GR)

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP10. Replace the throttle body assembly.

(1) Replace the throttle body assembly.

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

(3) After the DTC has been deleted, read the DTC again.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q:Is DTC P0122 set?
YES : Replace the PCM. Then go to Step 11.
NO : The procedure is complete.
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1 3A 204 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

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

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

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

Q:Is DTC P0122 set?

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

MB991827

AK302970AB

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

Throttle Position Sensor (main) Circuit

THROTTLE
HALL IC POSITION
SENSOR
(MAIN)
2 1 4
L X
)] = O
[11] f <
- = @
106 115 105
AN \v4
D-135
(MU803805) POWERTRAIN
CONTROL
57e2 %5
899 oofotfoztiolio4 5_0{/ 77 MODULE (PCM)
o 112
EICILIEIEE

AK400974
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MULTIPORT FUEL INJECTION (MFI) 13A_205
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
CONNECTOR:B-05 -————— E/ CONNECTOR: D-135
= POSITION = PCM
D-135(GR)
_—— AK201173AB AK201038AF

CIRCUIT OPERATION

e 5-volt power supply is applied on the throttle posi-
tion sensor (main) power terminal (terminal No.
2) from the PCM (terminal No. 106).

The ground terminal (terminal No. 4) is grounded
to the PCM (terminal No. 105).

TECHNICAL DESCRIPTION

e The throttle position sensor (main) outputs volt-
age which corresponds to the throttle valve open-
ing angle.

¢ 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)
¢ Not applicable

Sensor (The sensor below is determined to be
normal)
¢ Not applicable
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DTC SET CONDITIONS
Logic Flow Chart

(Csmar )

\/

OUTPUT VOLTAGE NO
<=0.35V
YES
- YES OUTPUT VOLTAGE > =4.8V
NO
CONTINUOUS
FAILURE FOR 0.5sec
Y
MALFUNCTION GOOD
Y
END
AK302926
Check Condition TROUBLESHOOTING HINTS (The most
e Ignition switch is "ON" position. likely causes for this code to be set are:)
Judgement Criterion e Throttle position sensor failed.
« Throttle position sensor (main) output voltage ¢ Open throttle position sensor (main) circuit, har-
should be 4.8 volts or more for 0.5 second. ness damage, or connector damage.

e PCM failed.

OBD-ll DRIVE CYCLE PATTERN
None.
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MULTIPORT FUEL INJECTION (MFI)

13A-207

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B
e MB991658: Test Harness

MB991827

AK302970AB

STEP 1. Using scan tool MB991958, check data list 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) Turn 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. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991958 to the data reading mode for item
79, Throttle Position Sensor (main).
¢ OQutput voltage should be between 0.3 and 0.7 volt when
the throttle valve is fully closed with your finger.
¢ Output voltage should be 4.0 volts or more when the
throttle valve is fully open with your finger.
(7) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO: Go to Step 2.

CONNECTOR: B-05
_/ b

HARNESS
"COMPONENT SIDE

CONNECTOR: W/D@i/

— AK201174AB

STEP 2. Check harness connector B-05 at throttle position
sensor for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 3.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 8.
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR: B-05 E%/

HARNESS —
CONNECTOR: = _—

"COMPONENT SIDE _— AK201174AB

B-05 HARNESS
CONNECTOR:
COMPONENT SIDE

AK201446AB

STEP 3. Check the continuity at throttle position sensor

harness side connector B-05.

(1) Disconnect the connector B-05 and measure at the harness
side.

(2) Measure the continuity between terminal No. 4 and ground
e Should be less than 2 ohms.

Q: Does continuity exist?

YES : Go to Step 7.
NO: Go to Step 4.

CONNECTOR: D-135
PCM

=gzl
o4 03112‘101 00 9
ht11i1d  froofosfio
hodiidiig  fifitefiis] [

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 4. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 8.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-209

CONNECTOR: B-05

HARNESS
'CONNECTOR:
COMPONENT SIDE

— AK201174AB

CONNECTOR: D-135

=

o!
04
211111

101

hodiidig  fi7

0
1

HARNESS CONNECTOR:

9291
9

141

COMPONENT SIDE

PCM

D-135(GR)

AK200947AB

STEP 5. Check for open circuit and harness damage
between throttle position sensor connector B-05 (terminal
No. 4) and PCM connector D-135 (terminal No. 105).
Q: Is the harness wire in good condition?

YES : Go to Step 6.

NO : Repairit. Then go to Step 8.
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

MB991827

AK302970AB

STEP 6. Using scan tool MB991958, check data list 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) Turn 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. 1, No. 2, No. 3, and No. 4.
(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.
e Output voltage should be 4.0 volts or more when the
throttle valve is fully open with your finger.
(7) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO : Replace the PCM. Then go to Step 8.

STEP 7. Replace the throttle body assembly.

(1) Replace the throttle body assembly.

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

(3) After the DTC has been deleted, read the DTC again.
(4) Turn 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) DIAGNOSIS

MB991827

AK302970AB

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

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

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

Q:Is DTC P0123 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0125: Insufficient Coolant Temperature for Closed Loop Fuel Control

Engine Coolant Temperature Sensor Circuit

B-37
(MU802406)
'0;@ — D — ENGINE COOLANT
= TEMPERATURE SENSOR
2 1
=z
L
L
c
! (ID
O =
: S
@ L
>
D-135
(MU803805) 96 98
Y
03 04
(110111112
18[119120)
77
5V

POWERTRAIN CONTROL MODULE(PCM)

AK302923

CONNECTOR: B-37 = ' CONNECTOR: D-135
e
7l
= D-135(GR)
AK200942AB AK201038AF
CIRCUIT OPERATION e The engine coolant temperature sensor is a neg-

ative temperature coefficient type of resistor. It
has the characteristic that when the engine cool-
ant temperature rises the resistance decreases.
¢ The engine coolant temperature sensor output
voltage increases when the resistance increases
and decreases when the resistance decreases.

¢ 5-volt voltage is applied to the engine coolant
temperature sensor output terminal (terminal No.
1) from the PCM (terminal No. 98) via the resistor
in the PCM. The ground terminal (terminal No. 2)
is grounded to the PCM (terminal No. 96).
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-213

TECHNICAL DESCRIPTION

e The engine coolant temperature sensor converts
the engine coolant temperature to a voltage and
outputs it.

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

DESCRIPTIONS OF MONITOR METHODS

e Engine coolant temperature sensor output volt-
age drops from over 40°C (104°F) to under 40°C
(104°F) and keeps under 40°C (104°F) for 5 min-
utes.

¢ Engine coolant temperature sensor output volt-
age does not reach close loop enable tempera-
ture within specified period when engine coolant
temperature sensor output voltage at engine start
is under 7°C (45°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)
¢ Not applicable

Sensor (The sensor below is determined to be
normal)
¢ Volume airflow sensor
e Engine coolant temperature sensor
¢ Intake air temperature sensor
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DTC SET CONDITIONS <Range/Performance problem — drift>

Logic Flow Chart

OVER 40°C (107°F)

YES

A 4

UNDER 40°C (107°F)

NO

OVER 40°C (107°F)

NO

300secs HAVE PASSED?

l YES

MALFUNCTION

Check Condition, Judgement Criterion
e Engine coolant temperature decrease

YES

GOOD

A 4
END )

s from

higher than 40°C (104°F) to lower than 40°C

(104°F).

AK302928

¢ Then the engine coolant temperature has contin-
ued to be 40°C (104°F) or lower for 5 minutes.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-215

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?*

A 4

MALFUNCTION GOOD

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

AK302927

Check Condition, Judgement Criterion OBD-ll DRIVE CYCLE PATTERN
e About 60 — 300 seconds have passed for the Refer to Diagnostic Function — OBD-II Drive Cycle —
engine coolant temperature to rise to about 7°C Pattern 10 P.13A-4.
(45°F) after the engine starting sequence was
completed.

- : TROUBLESHOOTING HINTS (The most
e However, time is not counted when fuel is shut . )
off. likely causes for this code to be set are:)
¢ Engine coolant temperature sensor failed.
e Harness damage in engine coolant temperature

sensor circuit, or connector damage.
e PCM failed.

TSB Revision




13A-216

MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B

MB991827

AK302970AB

STEP 1. Using scan tool MB991958, check data list 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) Turn 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) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO: Go to Step 2.
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MULTIPORT FUEL INJECTION (MFI)

13A-217

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR:

COMPONENT SIDE AK200943AB

B-37 HARNESS
CONNECTOR:
HARNESS SIDE

AK201572 AB

STEP 2. Measure the sensor output voltage at engine
coolant temperature sensor connector B-37 by
backprobing.

(1) Do not disconnect the connector B-37.

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

(3) Measure the voltage between terminal No. 1 and ground by
backprobing.
¢ When engine coolant temperature is —20°C (—4°F), volt-
age should be between 3.9 and 4.5 volts.
¢ 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.
¢ 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) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the measured voltage normal?

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

_/
HARNESS ——~

CONNECTOR:
COMPONENT SIDE

AK200943AB

STEP 3. Check harness connector B-37 at the engine
coolant temperature sensor for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 4.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 14.
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MB991827

AK302970AB

STEP 4. Using scan tool MB991958, check data list 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) Turn 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) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO : Replace the PCM. Then go to Step 14.

CONNECTOR:
COMPONENT SIDE

AK200943AB

STEP 5. Check harness connector B-37 at engine coolant
temperature sensor for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 6.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 14.
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CONNECTOR:
COMPONENT SIDE

AK200943AB

B-37 HARNESS
CONNECTOR:
COMPONENT SIDE

AKO000234 AL

STEP 6. Measure the sensor supply voltage at engine

coolant temperature sensor harness side connector B-37.

(1) Disconnect the connector B-37 and measure at the harness
side.

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

(3) Measure the voltage between terminal No. 1 and ground.
¢ \oltage should be between 4.5 and 4.9 volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

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

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

CONNECTOR: D-135

PCM

1

D-135(GR)

059403 | o2
o4 oaq‘mm

[12111[11 I 07] @
heotiditg fii7ieieg 1413

HARNESS CONNECTOR:
COMPONENT SIDE

21812

AK200947AB

STEP 7. Check harness connector D-135 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, Harness
Connector Inspection P.00E-2. Then go to Step 14.
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CONNECTOR:
COMPONENT SIDE

AK200943AB

B-37 HARNESS
CONNECTOR:
COMPONENT SIDE

AKO000235 AL

STEP 8. Check the continuity at engine coolant

temperature sensor harness side connector B-37.

(1) Disconnect the connector B-37 and measure at the harness
side.

(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.

CONNECTOR: D-135

059403 | o2
o4 oaq‘mm

[12111[11 I 07] @
heotiditg fii7ieieg 1413

HARNESS CONNECTOR:
COMPONENT SIDE

21812

PCM

1

D-135(GR)

AK200947AB

STEP 9. Check harness connector D-135 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, Harness
Connector Inspection P.00E-2. Then go to Step 14.
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STEP 10. Check for harness damage between engine
coolant temperature sensor connector B-37 (terminal No.
2) and PCM connector D-135 (terminal No. 96).

Q: Is the harness wire in good condition?

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

CONNECTOR:
COMPONENT SIDE AK200943AB

CONNECTOR: D-135

7 PCM
E’
D D-135(GR)
9 92191
04 101 9
H121111 0
hodiidig  fiizefs 141
HARNESS CONNECTOR:

COMPONENT SIDE

AK200947AB
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CONNECTOR:
COMPONENT SIDE

AK200943AB

AKX01622

AKX01623 AB

STEP 11. Check the engine coolant temperature sensor.

(1) Disconnect the engine coolant temperature sensor
connector B-37.

(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 value:
14 — 17 kQ [at —20°C (—4°F)]
5.1 - 6.5 kQ [at 0°C (32°F)]
2.1 - 2.7 kQ) [at 20°C (68°F)]
0.9 - 1.3 kQ [at 40°C (104°F)]
0.48 — 0.68 kQ2 [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 N-m (22 + 7 ft-lb)

Q: Is the resistance at the standard value?
YES : Go to Step 12.
NO : Replace the engine coolant temperature sensor. Then
go to Step 14.

CONNECTOR: D-135
e
E’

o o2
o4 10110099/98/97/96
ft1ifi1g  fic
hediiding 17
HARNESS CONNECTOR:
COMPONENT SIDE

D-135(GR)

AK200947AB

STEP 12. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Go to Step 13.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 14.
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CONNECTOR:
COMPONENT SIDE AK200943AB

CONNECTOR: D-135

7 PCM
E’
D D-135(GR)
9 92191
04 101 9
H121111 0
hodiidig  fiizefs 141

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 13. Check for harness damage between engine
coolant temperature sensor connector B-37 (terminal No.
1) and PCM connector D-135 (terminal No. 98).
Q: Is the harness wire in good condition?

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

NO : Repairit. Then go to Step 14.

STEP 14. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 10
P.13A-4.

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

Q:Is DTC P0125 set?

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

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

TECHNICAL DESCRIPTION

o The PCM checks the time for the cooling water

MONITOR EXECUTION

Once per driving cycle

temperature to reach the judgment temperature.

MONITOR EXECUTION CONDITIONS

DESCRIPTIONS OF MONITOR METHODS  (Other monitor and Sensor)

Engine coolant temperature does not reach 77°C Other Monitor (There is no temporary DTC stored
(171°F) within specified period after cold start. in memory for the item monitored below)

¢ Not applicable
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Sensor (The sensor below is determined to be e Engine coolant temperature sensor
normal) ¢ Intake air temperature sensor

e Volume airflow sensor

DTC SET CONDITIONS
Logic Flow Chart

(Csmer )

A

MONITORING
CONDITIONS?

ENGINE COOLANT TEMP. YES

>=77°C (171°F)

NO

TIME HAVE PASSED
AFTER STARTING?*

MALFUNCTION GOOD

END

J‘ ‘k

*: See DTC SET CONDITIONS-JUDGMENT CRITERIA

AK302929

Judgment Criterion

Check Conditions _ e The time for the engine coolant temperature to
¢ Engine coolant temperature is between —10°C rise to 77°C (171°F) takes longer than approxi-
(14°F) and 77°C (171°F) when the engine is mately 13 to 20 minutes.
started.

¢ The engine coolant temperature minus intake air  QBD-Il DRIVE CYCLE PATTERN
temperature is 5°C (9°F) or less when the engine  Refer to Diagnostic Function — OBD-II Drive Cycle

is started. o —Pattern 11 P.13A-4.
o The intake air temperature when the engine is

started minus intake air temperature is 5°C (9°F) TROUBLESHOOTING HINTS (The most

or less. _ . likely causes for this code to be set are:)
e The volume airflow sensor output frequency is in e The thermostat is faulty.
the low frequency state for 300 seconds or less. e PCM failed.
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DIAGNOSIS

STEP 1. Check the cooling system.
Refer to GROUP 14, Engine Cooling Diagnosis P.14-2.

Q: Is the cooling system normal?

YES : Replace the PCM. Then go to Step 2.
NO : Repairit. Then go to Step 2.

STEP 2. Test the OBD-Ill drive cycle.

(1) Carry out test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-Il Drive Cycle — Pattern 11
P.13A-4.

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

Q:Is DTC P0128 set?

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

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

Right Bank Heated Oxygen Sensor (front) Circuit

B-07
MU802605
N RIGHT BANK
(1X2) HEATED OXYGEN
(3X4) g SENSOR (FRONT)

FROM MFI RELAY »———

X Lu
o =
ToPcM 3 I
e} =2
D-135
(MU803805) 96 109
5] \v4
03] 04
10111112
181191120
/4

POWERTRAIN CONTROL
MODULE (PCM)

AK501057
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CONNECTOR: B-07 —
. _—T———RIGHT BANK

DG, HEATED OXYGEN

SENSOR (FRONT)

T T 71y [T
B-07(B) ==r

[l
i =) )ﬁ\ \—‘ ;

e

AK201273AB

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 109) from the output terminal (terminal
No. 4) of the right bank heated oxygen sensor
(front).

e Terminal No. 2 of the right bank heated oxygen
sensor (front) is grounded to the PCM (terminal
No. 96).

TECHNICAL DESCRIPTION

¢ 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.

CONNECTOR: D-135

PCM

D-135(GR)

AK201038AF

DESCRIPTIONS OF MONITOR METHODS

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

Sensor (The sensor below is determined to be
normal)

Volume airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor

Throttle position sensor

Accelerator pedal position sensor
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DTC SET CONDITIONS
Logic Flow Chart

MONITORING
CONDITIONS

MALFUNCTION

MONITORING
CONDITIONS

MODULATE A/F CONDITION TO RICH

)

VF < 0.2V GOOD

8secs HAS PASSED

YES

MALFUNCTION

Y
( END )

AK501058

¢ Engine coolant temperature is higher than 76°C

Check Conditions (169°F).
e 3 minutes or more have passed since the engine o Engine speed is higher than 1,200 r/min.
starting sequence was completed. _ e 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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Judgement Criterion TROUBLESHOOTING HINTS (The most
¢ Input voltage supplied to the PCM interface circuit likely causes for this code to be set are:)
is higher than 4.5 volts when 5 volts is applied to ; .
the right bank heated oxygen sensor (front) out- * rRalgg bank heated oxygen sensor (front) deterio-
put line via a resistor. e Open or shorted circuit in right bank heated oxy-
gen sensor (front) output line, or harness dam-
OBD-Il DRIVE CYCLE PATTERN age.
Refer to Diagnostic Function — OBD-II Drive Cycle — e Open circuit in right bank heated oxygen sensor
Pattern 12 P.13A-4. (front) ground line, or harness damage.
e Connector damage.
o PCM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B
o MD998464: Test Harness

STEP 1. Using scan tool MB991958, check data list 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.
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

MB991911

alternately.
(4) Turn the ignition switch to the "LOCK" (OFF) position.
MB991827 Q: Is the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
AK302970AB Refer to GROUP 00, How to Use

Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.
NO: Go to Step 2.
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CONNECTOR: B-07
DENG®) O

HARNESS
_CONNECTOR:
~“COMPONENT SIDE

RIGHT BANK
HEATED OXYGEN
SENSOR (FRONT)

B-07 HARNESS
CONNECTOR:
HARNESS SIDE

4 Y

112
\3A4)

AKX01532AC

STEP 2. Measure the sensor output voltage at right bank
heated oxygen sensor (front) connector B-07 by
backprobing

(1) Do not disconnect the connector B-07.

(2) Start the engine and run at idle.

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

Q:Is the voltage normal?

YES : Go to Step 3.
NO: Goto Step 7.
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STEP 3. Measure the sensor output voltage at PCM
connector D-135 by backprobing

CONNECTOR: D-135

92191
04 107 9
i foshosfio
hodiidig  fiizefs 1411
HARNESS CONNECTOR:

COMPONENT SIDE

(1) Do not disconnect the connector D-135.

PCM (2) Start the engine and run at idle.

1

D-135(GR)

AK200947AB

D-135 HARNESS
CONNECTOR:
HARNESS SIDE

o1/
969 odiof
hostod  frorfrosftos

tidi1d  fsielii7]

(3) Measure the voltage between terminal No. 109 and ground
by backprobing.
¢ Warming up the engine. When the engine is 2,500 r/min,
the output voltage should repeat 0 to 0.8 volt alternately.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q:Is the voltage normal?

YES : Go to Step 4.
NO: Go to Step 6.

AK201396AB

TSB Revision




MULTIPORT FUEL INJECTION (MFI) 13A-231
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: B-07
DENG,

HARNESS
_CONNECTOR:
~“COMPONENT SIDE

RIGHT BANK
HEATED OXYGEN
SENSOR (FRONT)

CONNECTOR: D-135

o4 101
fdt14iid o]
hodtidig  fi17]

COMPONENT SIDE

HARNESS CONNECTOR:

AK200947AB

STEP 4. Check harness connector B-07 at right bank
heated oxygen sensor (front) and harness connector
D-135 at PCM for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 15.
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MB991827

AK302970AB

STEP 5. Using scan tool MB991958, check data list 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.

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

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO : Replace the PCM. Then go to Step 15.
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STEP 6. Check harness connector B-07 at right bank

heated oxygen sensor (front) and harness connector
D-135 at PCM for damage.

CONNECTOR: B-07 — Q: Is the harness connector in good condition?
> O\RIGHT BANK YES : Repair harness wire between right bank heated
O HEATED OXYGEN

SENSOR (FRONT) oxygen sensor (front) connector B-07 (terminal No. 4)
and PCM connector D-135 (terminal No. 109)
because of open circuit or harness damage. Then go
to Step 15.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 15.

HARNESS
_CONNECTOR:
~“COMPONENT SIDE

CONNECTOR: D-135

o4 101
fdt14iid o]
hodtidig  fi17]

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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CONNECTOR: B-07 -
 ~  _—_————RIGHT BANK

o O O HEATED OXYGEN

SENSOR (FRONT)

o0
'ﬁ‘ef!*u
HARNESS [/

_CONNECTOR:
~“COMPONENT SIDE

AK201274AB

STEP 7. Check harness connector B-07 at right bank
heated oxygen sensor (front) for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 8.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 15.
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STEP 8. Check the continuity at right bank heated oxygen
sensor (front) harness side connector B-07.

CONNECTOR: B-07 (1) Disconnect the connector B-07 and measure at the harness

. —_————RIGHT BANK side.
o O O HEATED OXYGEN
SENSOR (FRONT)

-’ bt Eﬁ-f’w ;

i
HARNESS 74

_CONNECTOR:
~“COMPONENT SIDE

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

B-07 HARNESS e Should be less than 2 ohms.

CONNECTOR: L )

COMPONENT SIDE Q: Does continuity exist?
Y1) YES : Go to Step 11.
413 NO : Go to Step 9.

AK000239AW

STEP 9. Check harness connector D-135 at PCM for

damage.

Q: Is the harness connector in good condition?

PCM YES : Go to Step 10.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 15.

CONNECTOR: D-135

1

D-135(GR)

1102101100999
112111110 09/108]
12011911 17]

"
HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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STEP 10. Check for open circuit and harness damage
between right bank heated oxygen sensor (front)
connector B-07 (terminal No. 2) and PCM connector D-135
(terminal No. 96).

CONNECTOR: B-07 — Q: Is the harness wire in good condition?
> WNGHT BANK YES : Replace the PCM. Then go to Step 15.
SEQE%%O(%%(SETN) NO : Repairit. Then go to Step 15.

HARNESS
_CONNECTOR:
~“COMPONENT SIDE

CONNECTOR: D-135

PCM
D-135(GR)
EEM oo
1(1)2111 103%01 07 @E
heoiiditg fii7ieieg 1413
HARNESS CONNECTOR:

COMPONENT SIDE

AK200947AB
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CONNECTOR: D-135

PCM
D-135(GR)
92191
04 107 9
i foshosfio
hodiidig  fiizefs 1411
HARNESS CONNECTOR:

COMPONENT SIDE
AK200947AB

STEP 11. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Go to Step 12.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 15.
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CONNECTOR: B-07
DENG,

HARNESS
_CONNECTOR:
~“COMPONENT SIDE

RIGHT BANK
HEATED OXYGEN
SENSOR (FRONT)

CONNECTOR: D-135

o4 101
fdt14iid o]
hodtidig  fi17]

COMPONENT SIDE

HARNESS CONNECTOR:

AK200947AB

STEP 12. Check for harness damage between right bank
heated oxygen sensor (front) connector B-07 (terminal No.
2) and PCM connector D-135 (terminal No. 96).
Q: Is the harness wire in good condition?

YES : Go to Step 13.

NO : Repairit. Then go to Step 15.
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STEP 13. Check for short circuit to ground and harness
damage between right bank heated oxygen sensor (front)
connector B-07 (terminal No. 4) and PCM connector D-135
(terminal No. 109).

CONNECTOR: B-07 — Q: Is the harness wire in good condition?
> ﬁﬁgﬁ'&gg&r\(@m YES : Go to Step 14.
SENSOR (FRONT) NO : Repairit. Then go to Step 15.

HARNESS
_CONNECTOR:
~“COMPONENT SIDE

CONNECTOR: D-135

PCM
D-135(GR)
EEM oo
1(1)2111 103%01 07 @E
heoiiditg fii7ieieg 1413
HARNESS CONNECTOR:

COMPONENT SIDE

AK200947AB
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STEP 14. Check the right bank heated oxygen sensor

(front).
CONNECTOR: B-07 _ (1) Disconnect the right bank heated oxygen sensor (front)
o O RIGHT BANK connector B-07 and connect test harness special tool
O HEATED OXYGEN MD998464 to the connector on the right bank heated

SENSOR (FRONT)

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.

()}

7 .‘¥. —
1N \%,

i

HARNESS
_CONNECTOR:

~“COMPONENT SIDE
AK201274AB

(4) Connect a digital voltage meter between terminal No. 2

HEATED
C_ 1 OXYGEN (black clip) and terminal No. 4 (white clip).
B © SENSOR (5) While repeatedly revving the engine, measure the right
Q BLACK g%\éPONENT bank heated oxygen sensor (front) output voltage.
= CONNECTOR Standard value: 0.6 — 1.0 volt
WHITE | A CAUTION |
l_ e Be very careful when connecting the jumper wires;
—\ incorrect connection can damage the heated oxygen
MD998464 AKX01624 AL 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
400C (752 9F) 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-
put voltage 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) ]
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-241

STEP 15. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 12
P.13A-4.

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

Q:Is DTC P0130 set?

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

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

Right Bank Heated Oxygen Sensor (front) Circuit

B-07
MU802605
N RIGHT BANK
(1X2) HEATED OXYGEN
(314) g SENSOR (FRONT)

FROM MFI RELAY ———

X L
O =
TOPCM 3 z
o =
D-135
(MU803805) JES 109
9192 [ 5 Y
969798 01 04
Hﬂ o7ogitog  [t1oft11]t12
1516117 [11gfi1ofi2g
V/4

POWERTRAIN CONTROL
MODULE (PCM)

AK501057
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13A-242

MULTIPORT FUEL INJECTION (MFI)

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR: B-07 -
RIGHT BANK

HEATED OXYGEN
SENSOR (FRONT)

DG,

T T 71y [T
B-07(B) ==r

[l
i =) )ﬁ\ \—‘ ;

e

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 109) from the output terminal (terminal
No. 4) of the right bank heated oxygen sensor
(front).

e Terminal No. 2 of the right bank heated oxygen
sensor (front) is grounded to the PCM (terminal
No. 96).

AK201273AB

TECHNICAL DESCRIPTION

¢ 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.

o 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.

CONNECTOR: D-135

PCM

D-135(GR)

AK201038AF

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

Sensor (The sensor below is determined to be
normal)

Volume 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) ]
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-243

DTC SET CONDITIONS
Logic Flow Chart

(Csmar )

\

MONITORING
CONDITIONS

+5V ON

MALFUNCTION

MONITORING
CONDITIONS

MODULATE A/F CONDITION TO RICH

)

VF < 0.2V GOOD

8secs HAS PASSED

YES

MALFUNCTION

Y
( END )

AK501058

¢ Engine coolant temperature is higher than 76°C

Check Conditions (169°F).
* After 2 seconds or more pass from the time when o y/olyme airflow sensor output frequency is higher
the monitor determines normally for detecting an than 100 Hz.
open circuit. _ * At least 20 seconds have passed since fuel shut
¢ Right bank heated oxygen sensor (front) signal off control was canceled.

voltage has continued to be 0.2 volt or lower.
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- MULTIPORT FUEL INJECTION (MFI)
1 3A 244 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

Judgement Criterion TROUBLESHOOTING HINTS (The most

¢ Making the air/fuel ratio 15 percent richer for 8 . ) .
seconds does not result in raising the heated oxy- “kely causes for this code to be set gre.)
gen sensor (front) output voltage beyond 0.2 volt. ¢ Right bank heated oxygen sensor (front) failed.

e Short circuit in right bank heated oxygen sensor

OBD-Il DRIVE CYCLE PATTERN . gf:r:zeggfg;m:e
Refer to Diagnostic Function — OBD-II Drive Cycle — e PCM failed ge.

Pattern 12 P.13A-4.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-Ill Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B
e MD998464: Test Harness

STEP 1. Using scan tool MB991958, check data list 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.
e 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) Turn the ignition switch to the "LOCK" (OFF) position.
MB991827 Q: Is the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
AK302970AB Refer to GROUP 00, How to Use

Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.
NO: Go to Step 2.
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MULTIPORT FUEL INJECTION (MFI) ]
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-245

STEP 2. Check the right bank heated oxygen sensor

(front).
CONNECTOR: B-07 _ (1) Disconnect the right bank heated oxygen sensor (front)
o O RIGHT BANK connector B-07 and connect test harness special tool
O HEATED OXYGEN MD998464 to the connector on the right bank heated

SENSOR (FRONT)

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.

(@)}

7 .‘¥. —
1N \%,

i

HARNESS
_CONNECTOR:

~“COMPONENT SIDE
AK201274AB

(4) Connect a digital voltage meter between terminal No. 2

HEATED
C_ 1 OXYGEN (black clip) and terminal No. 4 (white clip).
B © SENSOR (5) While repeatedly revving the engine, measure the right
Q BLACK g%\éPONENT bank heated oxygen sensor (front) output voltage.
= CONNECTOR Standard value: 0.6 — 1.0 volt
WHITE | A CAUTION |
l_ e Be very careful when connecting the jumper wires;
—\ incorrect connection can damage the heated oxygen
MD998464 AKX01624 AL 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
400C (752 9F) 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-
put voltage 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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13A-246

MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR: B-07
DENG,

HARNESS
_CONNECTOR:
~“COMPONENT SIDE

RIGHT BANK
HEATED OXYGEN
SENSOR (FRONT)

CONNECTOR: D-135

o4 101
fdt14iid o]
hodtidig  fi17]

COMPONENT SIDE

HARNESS CONNECTOR:

AK200947AB

STEP 3. Check harness connector B-07 at right bank
heated oxygen sensor (front) and harness connector
D-135 at PCM for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 4.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 5.
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MULTIPORT FUEL INJECTION (MFI) ]
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-247

STEP 4. Check for short circuit to ground between right
bank heated oxygen sensor (front) connector B-07
(terminal No. 4) and PCM connector D-135 (terminal No.

109).
CONNECTOR: B-07 — Q: Is the harness wire in good condition?
> ﬁRlGHT BANK YES : Replace the PCM. Then go to Step 5.
gEQ;%%?éggETN) NO : Repair it. Then go to Step 5.

HARNESS
_CONNECTOR:
~“COMPONENT SIDE

CONNECTOR: D-135

PCM
D-135(GR)
EEM oo
1(112111 103%01 07 @E
heoiiditg fii7ieieg 1413
HARNESS CONNECTOR:

COMPONENT SIDE

AK200947AB

STEP 5. Test the OBD-Ill drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 12
P.13A-4.

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

Q:Is DTC P0131 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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- MULTIPORT FUEL INJECTION (MFI)
1 3A 248 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

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

Right Bank Heated Oxygen Sensor (front) Circuit

B-07
MU802605
N RIGHT BANK
(1X2) HEATED OXYGEN
(3X4) g SENSOR (FRONT)

FROM MFI RELAY »———

X L
O =
TOPCM 5 z
o =
D-135
(MU803805) 96 109

9304005 Y
04
110111112
18]119(12Q
7

POWERTRAIN CONTROL
MODULE (PCM)

AK501057

CONNECTOR: B-07 B CONNECTOR: D-135
., ~ ——————RIGHT BANK

DENG, O HEATED OXYGEN

SENSOR (FRONT)

PCM

t

D-135(GR)

AK201038AF

AK201273AB
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MULTIPORT FUEL INJECTION (MFI)

13A-249

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. 109) from the output terminal (terminal
No. 4) of the right bank heated oxygen sensor
(front).

e Terminal No. 2 of the right bank heated oxygen
sensor (front) is grounded with PCM (terminal
No. 96).

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.

o 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.

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
o Fuel system monitor

Sensor (The sensor below is determined to be
normal)

Volume airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor

Throttle position sensor

Accelerator pedal position sensor
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13A-250

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

MULTIPORT FUEL INJECTION (MFI)

DTC SET CONDITIONS
Logic Flow Chart

( START )

Check Condition

e 2 seconds or more have passed since the engine

starting sequence was completed.
Judgement Criterion

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

2 seconds.

OUTPUT VOLTAGE > 1.2V

A4
A

MONITORING
CONDITIONS

NO

2secs HAVE PASSED?

MALFUNCTION

GOOD

OBD-Il DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-II Drive Cycle —

Pattern 20 P.13A-4.

(front) output line.
e Connector damage.
o PCM failed.

TSB Revision

TROUBLESHOOTING HINTS (The most
likely causes for this code to be set are:)
e Short circuit in right bank heated oxygen sensor



MULTIPORT FUEL INJECTION (MFI) 13A-251
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DIAGNOSIS

STEP 1. Check harness connector B-07 at right bank
heated oxygen sensor (front) and harness connector
D-135 at PCM for damage.

CONNECTOR: B-07 — Q: Is the harness connector in good condition?
> WNGHT BANK YES : Go to Step 2.
ggﬁg%%?égg,ﬁ% NO : Repair or replace it. Refer to GROUP 00E, Harness

Connector Inspection P.00E-2. Then go to Step 3.

HARNESS
_CONNECTOR:
~“COMPONENT SIDE

CONNECTOR: D-135

D D-135(GR)
195, [
o4 101
fdt14iid o]
hodtidiig  fi17]

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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13A-252

MULTIPORT FUEL INJECTION (MFI)

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR: B-07
NECTOR:B-07
> O O

RIGHT BANK
HEATED OXYGEN
SENSOR (FRONT)

HARNESS
_CONNECTOR:
~“COMPONENT SIDE

CONNECTOR: D-135

PCM
D-135(GR)
EEM oo
1(112111 103%01 07 @E
heoiiditg fii7ieieg 1413
HARNESS CONNECTOR:

COMPONENT SIDE

AK200947AB

STEP 2. Check for short circuit to power supply between
right bank heated oxygen sensor (front) connector B-07
(terminal No. 4) and PCM connector D-135 (terminal No.
109).
Q: Is the harness wire in good condition?

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

NO : Repairit. Then go to Step 3.

STEP 3. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 20
P.13A-4.

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

Q:Is DTC P0132 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) -
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-253

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

Right Bank Heated Oxygen Sensor (front) Circuit

B-07
MU802605
N RIGHT BANK
(1X2) HEATED OXYGEN
(3X4) g SENSOR (FRONT)

FROM MFI RELAY »———

X L
O =
TOPCM 5 z
o =
D-135
(MU803805) 96 109

9304005 Y
04
110111112
18]119(12Q
7

POWERTRAIN CONTROL
MODULE (PCM)

AK501057

CONNECTOR: B-07 B CONNECTOR: D-135
., ~ ——————RIGHT BANK

DENG, O HEATED OXYGEN

SENSOR (FRONT)

PCM

t

D-135(GR)

AK201038AF

AK201273AB
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- MULTIPORT FUEL INJECTION (MFI)
13A-254 MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
CIRCUIT OPERATION DESCRIPTIONS OF MONITOR METHODS

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 109) from the output terminal (terminal
No. 4) of the right bank heated oxygen sensor
(front).

e Terminal No. 2 of the right bank heated oxygen
sensor (front) is grounded to the PCM (terminal
No. 96).

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.

o 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.

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
o Fuel system monitor

Sensor (The sensor below is determined to be
normal)

Volume 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)

13A-255

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS
Logic Flow Chart

( START )

MONITORING
CONDITIONS

l YES

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 24 and 65 per-
cent.

¢ Under the closed loop air/fuel control.

e The accelerator pedal is not closed.

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

¢ More than 3 seconds have elapsed after the
above-mentioned conditions have been met.

e The PCM monitors for this condition for 7 cycles
of 12 seconds each during the drive cycle.

Judgement Criterion
¢ The right bank heated oxygen sensor (front)
sends "lean" and "rich" signals alternately 12
times or less for 12 seconds.

AK400995

NOTE: If the sensor switching frequency is lower
than the Judgment Criteria due to the MUT-IIl OBD-II
test Mode — H02S 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 circuit.

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-II Drive Cycle —
Pattern 1 P.13A-4.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)
¢ Right bank heated oxygen sensor (front) deterio-

rated.
e Connector damage.
o PCM failed.
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13A-256

MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B
e MD998464: Test Harness

MB991827

AK302970AB

STEP 1. Using scan tool MB991958, check data list 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).
(4) Warm up the engine, 2,500 r/min.

¢ OQutput voltage repeats 0.4 volt or less and 0.6 — 1.0 volt
10 times or more within 10 seconds.

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

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO: Go to Step 2.
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MULTIPORT FUEL INJECTION (MFI) -
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-257

STEP 2. Check the right bank heated oxygen sensor

(front).
CONNECTOR: B-07 _ (1) Disconnect the right bank heated oxygen sensor (front)
o O RIGHT BANK connector B-07 and connect test harness special tool
O HEATED OXYGEN MD998464 to the connector on the right bank heated

SENSOR (FRONT)

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.

()}

7 .‘¥. —
1N \%,

i

HARNESS
_CONNECTOR:

~“COMPONENT SIDE
AK201274AB

(4) Connect a digital voltage meter between terminal No. 2

HEATED
C_ 1 OXYGEN (black clip) and terminal No. 4 (white clip).
B © SENSOR (5) While repeatedly revving the engine, measure the right
Q BLACK g%\éPONENT bank heated oxygen sensor (front) output voltage.
= CONNECTOR Standard value: 0.6 — 1.0 volt
WHITE | A CAUTION |
l_ e Be very careful when connecting the jumper wires;
—\ incorrect connection can damage the heated oxygen
MD998464 AKX01624 AL 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
400C (752 9F) 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-
put voltage 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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13A-258

MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

STEP 3. Check harness connector B-07 at right bank
heated oxygen sensor (front) and harness connector
D-135 at PCM for damage.

CONNECTOR: B-07
NECTOR:B-07
DENG) O

HARNESS
_CONNECTOR:
~“COMPONENT SIDE

Q: Is the harness connector in good condition?

RIGHT BANK YES : Replace the PCM. Then go to Step 4.
gEﬁg%%?%‘ggETN) NO : Repair or replace it. Refer to GROUP 00E, Harness

Connector Inspection P.00E-2. Then go to Step 4.

CONNECTOR: D-135

o4 101
fdt14iid o]
hodtidig  fi17]

COMPONENT SIDE

HARNESS CONNECTOR:

AK200947AB

STEP 4. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-Il Drive Cycle — Pattern 1
P.13A-4.

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

Q:Is DTC P0133 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI)

13A-259

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

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

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

e Refer to DTC P0130 — Heated Oxygen Sensor
Circuit (bank 1, sensor 1) P.13A-225.

o Refer to DTC P0201 — P0206, Injector Circuit
P.13A-436.

CIRCUIT OPERATION

o Refer to DTC P0130 — Heated Oxygen Sensor
Circuit (bank 1, sensor 1) P.13A-248.

o Refer to DTC P0201 — P0206, Injector Circuit
P.13A-436.

TECHNICAL DESCRIPTION

o The PCM effects air/fuel ratio feedback control in
accordance with the signals from the right bank
heated 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)
¢ Volume 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

Com)

Y

MONITORING
CONDITIONS

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

30secs HAVE PASSED?

MALFUNCTION

END

Check Conditions

e 20 seconds or more have passed since the
engine starting sequence was completed.

¢ Engine coolant temperature is higher than 7°C
(45°F).

¢ Engine speed is higher than 1,200 r/min.

¢ Volumetric efficiency is higher than 30 percent.

o Throttle position sensor output voltage is lower
than 4 volts.

o Except while fuel is being shut off.

¢ Monitoring time: 30 seconds.

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

\

)

AK302933

OBD-Il DRIVE CYCLE PATTERN

Refer to Diagnostic Function — OBD-II Drive Cycle —
Pattern 12 P.13A-4.

TROUBLESHOOTING HINTS (The most
likely causes for this code to be set are:)
¢ Right bank heated oxygen sensor (front) deterio-
rated.
e 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).
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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

Open circuit in right bank injector.

Harness damage in right bank injector circuit.
Connector damage.

PCM failed.

Exhaust leak.

Air drawn in from gaps in gasket, seals, etc.
Incorrect fuel pressure.

volt. As a result, there is a possibility of DTC

P0134 becoming registered.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B
e MD998464: Test Harness

MB991911

MB991827

AK302970AB

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).
a. Transmission: "L" range
b. Drive with wide open throttle
c. Engine: 3,500 r/min or more
e The output voltage should be between 0.6 and 1.0
volt.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : Go to Step 2.

NO : Referto DTC P0136 — Heated Oxygen Sensor Circuit
(bank 1, sensor 2) DTC P.13A-269, P0137 — Heated
Oxygen Sensor Circuit Low Voltage (bank 1, sensor
2) P.13A-285, DTC P0138 — Heated Oxygen Sensor
Circuit High Voltage (bank 1, sensor 2) P.13A-292,
DTC P0139 — Heated Oxygen Sensor Circuit Slow
Response (bank 1, sensor 2) P.13A-297, P0140 —
Heated Oxygen Sensor Circuit No Activity Detected
(bank 1, sensor 2) P.13A-301.

STEP 2. Check for exhaust leak.

Q: Are there any abnormalities?

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

TSB Revision




- MULTIPORT FUEL INJECTION (MFI)
1 3A 262 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

STEP 3. Check for intake system vacuum leak.

Q: Are there any abnormalities?

YES : Repair it. Then go to Step 14.
NO: Go to Step 4.

STEP 4. Check harness connector B-07 at the right bank
heated oxygen sensor (front) for damage.

CONNECTOR: B-07 — Q: Is the harness connector in good condition?
> WNGHT BANK YES : Go to Step 5.
SEQTS%%O(,):(;{(SETN) NO : Repair or replace it. Refer to GROUP 00E, Harness

Connector Inspection P.00OE-2. Then go to Step 14.

HARNESS
_CONNECTOR:
~COMPONENT SIDE

AK201274AB
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STEP 5. Check the right bank heated oxygen sensor

(front).
CONNECTOR: B-07 _ (1) Disconnect the right bank heated oxygen sensor (front)
o O RIGHT BANK connector B-07 and connect test harness special tool
O HEATED OXYGEN MD998464 to the connector on the right bank heated

SENSOR (FRONT)

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.

()}

7 .‘¥. —
1N \%,

i

HARNESS
_CONNECTOR:

~“COMPONENT SIDE
AK201274AB

(4) Connect a digital voltage meter between terminal No. 2

HEATED
C_ 1 OXYGEN (black clip) and terminal No. 4 (white clip).
B © SENSOR (5) While repeatedly revving the engine, measure the right
Q BLACK g%\éPONENT bank heated oxygen sensor (front) output voltage.
= CONNECTOR Standard value: 0.6 — 1.0 volt
WHITE | A CAUTION |
l_ e Be very careful when connecting the jumper wires;
—\ incorrect connection can damage the heated oxygen
MD998464 AKX01624 AL 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
400C (752 9F) 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-
put voltage 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 14.
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- CONNECTOR: B-44

NS P ¢
).

U

A2,

f4\f3\f2\f1> Qf

000606 2 iy

Pas
BA7A6LS == —B

HARNESS

CONNECTOR: "— Z
- COMPONENT SIDE

AK200949AB

- CONNECTOR: B-44

HARNESS

CONNECTOR: "—
- COMPONENT SIDE—

%

AK200949AB

INJECTOR
INTERMEDIATE
CONNECTOR

1 YoY2Y 4)
DR O
LSA6L7)\8)

AKO000452AB

STEP 6. Check harness connector B-44 at intermediate
connector for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 7.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 14.

STEP 7. Measure the right bank injector resistance at
intermediate connector B-44.
(1) Disconnect the intermediate connector B-44.

(2) Measure the resistance between each male connector side
connector terminal.
a. Measure the resistance between terminal No. 3 and No.
8 at No. 1 cylinder.
b. Measure the resistance between terminal No. 1 and No.
8 at No. 3 cylinder.
c. Measure the resistance between terminal No. 6 and No.
8 at No. 5 cylinder.
¢ Resistance should be between 13 and 16 ohms [at 20°C
(68° F)].
Q: Is the measured resistance between 13 and 16 ohms [at
20°C (68°F)]?
YES : Go to Step 10.
NO: Go to Step 8.
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CONNECTORS: B-01, B-02, B- 3 |

/& ol

B 02(GR \?apﬂ&

l "
HARNE
CONNECTOR' |- @@ﬂ

COMPONENT SIDE,~_£<87 Rxao0e30a8

STEP 8. Check harness connector B-01, B-02, B-03 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: Is the harness connector in good condition?

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

CONNECTORS: B-01, B-02, B- 3 |

=

B -02(GR) ﬂ?apﬂ&

/ B 01 GR é_'h
HARNESS 7
CONNECTOR: '5

lCOMPONENT SIDE

INJECTOR SIDE
CONNECTOR

AK000456 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: 13 — 16 ohms [at 20°C (68°F)]

Q: Is the measured resistance between 13 and 16 ohms [at
20°C (68°F)]?
YES : Repair harness wire between injector intermediate
connector and right bank injector connector because
of harness damage. Then go to Step 14.
NO : Replace the injector. Then go to Step 14.
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STEP 10. Check harness connector D-132, D-135 at PCM
for damage.
CONNECTORS: D-132, D-135 Q: Is the harness connector in good condition?

PCM YES : Go to Step 11.

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

=X

D-132(GR) D-135(GR)

a3 211
EENREEAR|B
1o [ieiiziie] 5| [14]
6 3 2 [21]

D-132 HARNESS CONNECTOR:
COMPONENT SIDE

D-135 HARNESS CONNECTOR:
COMPONENT SIDE

AK201284AB
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CONNECTOR: B-07
DENG,

HARNESS
_CONNECTOR:
~“COMPONENT SIDE

RIGHT BANK
HEATED OXYGEN
SENSOR (FRONT)

CONNECTOR: D-135

o4 101
fdt14iid o]
hodtidig  fi17]

COMPONENT SIDE

HARNESS CONNECTOR:

AK200947AB

STEP 11. Check for harness damage between right bank
heated oxygen sensor (front) connector B-07 (terminal No.
4) and PCM connector D-135 (terminal No. 109).
Q: Is the harness wire in good condition?

YES : Go to Step 12.

NO : Repairit. Then go to Step 14.
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STEP 12. Check for harness damage between right bank
injector connector and PCM connector.

a. Check the harness wire between right bank injector connec-
tor B-01 (terminal No. 2) and PCM connector D-132 (termi-
nal No. 1) at No. 1 cylinder.

b. Check the harness wire between right bank injector connec-

B 02(GR ,@ tor B-02 (terminal No. 2) and PCM connector D-132 (termi-
Al 4 .
?ﬂ’l A nal No. 14) at No. 3 cylinder.
B 01(GR)/Ié§.=.=.=pf c. Check the harness wire between right bank injector connec-
/ = tor B-03 (terminal No. 2) and PCM connector D-132 (termi-
HARNESS ,
nal No. 2) at No. 5 cylinder.

CONNECTOR:
COMPONENT SIDEqE ire i iti
| : AK200950A8 Q: Is the harness wire in good condition?

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

CONNECTORS: B-01, B-02, B- 3 |

CONNECTOR: D-132

@%

1312111o|9 8|7 5
[14]

bog| [igfi7[i6

o725 2_5%23 2]
HARNESS CONN ECTOR:
COMPONENT SIDE

B|a®|\3

AK200938AB

STEP 13. Check the fuel pressure.
Refer to On-vehicle Service — Fuel Pressure Test P.13A-1048.

Q: Is the fuel pressure normal?

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

STEP 14. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 12
P.13A-4.

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

Q:Is DTC P0134 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0136: Heated Oxygen Sensor Circuit (bank 1, sensor 2)

Right Bank Heated Oxygen Sensor (rear) Circuit

C-14

MU802665
NA

1 YnY

\1 4 \2/

\Sj \4/
L J—

RIGHT BANK
HEATED OXYGEN

2| | SENSOR (REAR)

<

FROM MFI RELAY »———

D-135
(MU803805)

Q
R

8 Uuiun
o7ftogiod  fr1gf111112
1516117 [11gfi1gizq]

BLACK

BLACK

WHITE

WHITE

117

POWERTRAIN CONTROL
MODULE (PCM)

AK501059
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CONNECTOR: C-14

DENG®) O

RIGHT BANK 2
HEATED OXYGEN,
SENSOR (REAR)

AK201275AB
CONNECTOR: D-135
Q D- 135 GR)

AK201038AF

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-

tration in the exhaust gas

is sent to the PCM (ter-

minal No. 117) 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
No. 96).

to the PCM (terminal

TECHNICAL DESCRIPTION

o 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).

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

CONNECTOR:E-112 —_ | "/

¢/w¢ / AK201052AB

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.

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
¢ Air/fuel ratio feedback monitor
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Sensor (The sensor below is determined to be ¢ Intake air temperature sensor
normal) o Barometric pressure sensor
¢ Volume airflow sensor
¢ Engine coolant temperature sensor

DTC SET CONDITIONS
Logic Flow Chart

(Csmar )

<Y

MONITORING
CONDITIONS

+5V ON

MALFUNCTION

MONITORING
CONDITIONS

MODULATE A/F CONDITION TO RICH

)

VF <0.15V

8secs HAS PASSED

YES

GOOD

MALFUNCTION

/

A

o)

AK501060
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Check Conditions

¢ 3 minutes or more have passed since the engine
starting sequence was completed.

¢ Right bank heated oxygen sensor (rear) signal
voltage has continued to be 0.15 volt or lower.

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

¢ Engine speed is higher than 1,200 r/min.

¢ Volumetric efficiency is higher than 25 percent.

¢ Monitoring time: 7 seconds.

Judgement Criterion
¢ 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 (rear) output
line via a resistor.

OBD-Il DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-II Drive Cycle —
Pattern 12 P.13A-4.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)
¢ Right bank heated oxygen sensor (rear) failed.

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

¢ Open circuit in right bank heated oxygen sensor
(rear) ground line, or harness 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 MB991911: Main Harness B
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 |

MB991827

AK302970AB

NO :

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).
a. Transmission: "L" range
b. Drive with wide open throttle
c. Engine: 3,500 r/min or more
e The output voltage should be between 0.6 and 1.0

volt.

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

Q: Is the sensor operating properly?
YES :

It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

Go to Step 2.
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STEP 2. Measure the sensor output voltage at right bank
heated oxygen sensor (rear) connector C-14 by
backprobing

CONNECTOR: C-14 (1) Do not disconnect the connector C-14.
S (2) Start the engine and run at idle.
2> O O o O o

HEATED OXYGEN, >
SENSOR (REAR)

"HARNESS
_CONNECTOR:

“COMPONENT SIDE-—_ | o76AB

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

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

Q:Is the voltage normal?

YES : Go to Step 3.
NO: Goto Step 7.

C-14 HARNESS
CONNECTOR:
HARNESS SIDE

NA
f1 2\
ig%é

AK201407AB
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STEP 3. Measure the sensor output voltage at PCM
connector D-135 by backprobing

CONNECTOR: D-135

04 107 9

i foshosfio

hodiidig  fiizefs 1411
HARNESS CONNECTOR:

COMPONENT SIDE

(1) Do not disconnect the connector D-135.
(2) Start the engine and run at idle.

D-135(GR)

AK200947AB

D-135 HARNESS
CONNECTOR:
HARNESS SIDE

919: 939495
®) 10

04
07]108109 10111112
15(116117] 18119120

(3) Measure the voltage between terminal No. 117 and ground
by backprobing.
¢ 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) Turn the ignition switch to the "LOCK" (OFF) position.

Q:Is the voltage normal?
YES : Go to Step 4.

NO: Go to Step 6.

AK201408AB

TSB Revision




MULTIPORT FUEL INJECTION (MFI) -
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-275

STEP 4. Check harness connector C-14 at right bank
heated oxygen sensor (rear) and harness connector D-135
at PCM for damage.

CONNECTOR: C-14

"HARNESS
_CONNECTOR:
"COMPONENT SIDE—_——

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

AK201276AB

CONNECTOR: D-135

195 [

o4 101
fdt14i1d roof
hodtidig  fi17]

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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MB991827

AK302970AB

STEP 5. 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).
a. Transmission: "L" range
b. Drive with wide open throttle
c. Engine: 3,500 r/min or more
e The output voltage should be between 0.6 and 1.0
volt.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO : Replace the PCM. Then go to Step 15.
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STEP 6. Check harness connector C-14 at right bank
heated oxygen sensor (rear) and harness connector D-135
at PCM for damage.

CONNECTOR: C-14 Q: Is the harness connector in good condition?

YES : Check harness connector E-112 at intermediate
connector for damage, and repair or replace as
required. Refer to GROUP 00E, Harness Connector
Inspection P.O0E-2. If intermediate connector E-112 is
in good condition, repair harness wire between right
bank heated oxygen sensor (rear) connector C-14
(terminal No. 4) and PCM connector D-135 (terminal
No. 117) because of open circuit or harness damage.
Then go to Step 15.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 15.

"HARNESS
_CONNECTOR:
"COMPONENT SIDE—_——

AK201276AB

CONNECTOR: D-135

195 [

o4 101
fdt14i1d roof
hodtidig  fi17]

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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STEP 7. Check harness connector C-14 at right bank
heated oxygen sensor (rear) for damage.

CONNECTOR: C-14

DENG®) O

"HARNESS
_CONNECTOR:

"COMPONENT SIDE—_——

HEATED OXYGEN,
SENSOR (REAR)

Q: Is the harness connector in good condition?

YES : Go to Step 8.
o O O NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 15.

AK201276AB
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13A-279

CONNECTOR: C-14

"HARNESS
_CONNECTOR:

"COMPONENT SIDE—_——

HEATED OXYGEN,
SENSOR (REAR)

AK201276AB

C-14 HARNESS
CONNECTOR:
COMPONENT SIDE

90

YaY
(4/ \3)
5]

AKX01497 AF

STEP 8. Check the continuity at right bank heated oxygen

sensor (rear) harness side connector C-14.

(1) Disconnect the connector C-14 and measure at the harness

side.

(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 : Go to Step 9.

CONNECTOR: D-135

=7

sosed [ 1 [odod]
04 10|

fizfttaind  froshosfior] foeftos
feotiditg fii7ieieg 1413
HARNESS CONNECTOR:
COMPONENT SIDE

218

PCM

D-135(GR)

AK200947AB

STEP 9. Check harness connector D-135 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, Harness
Connector Inspection P.00E-2. Then go to Step 15.
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STEP 10. Check for open circuit and harness damage
between right bank heated oxygen sensor (rear) connector
C-14 (terminal No. 2) and PCM connector D-135 (terminal
No. 96).

CONNECTOR: C-14

7

? By —l=
"HARNESS Ji
-CONNECTOR:
"COMPONENT SIDE———

' 2
\4/

AK201276AB

CONNECTOR: D-135

D-135(GR)

5940 | o2
o4 waq‘mm

1211111 I 07] @
heoiidig fii7ieieg 1413

HARNESS CONNECTOR:
COMPONENT SIDE

21812

AK200947AB

NOTE: Check harness after checking intermediate connector
E-112. If intermediate connector E-112 is damaged, repair or
replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 15.

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 15.
NO : Repairit. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: D-135

PCM
D-135(GR)
92191
04 107 9
i foshosfio
hodiidig  fiizefs 1411
HARNESS CONNECTOR:

COMPONENT SIDE
AK200947AB

STEP 11. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Go to Step 12.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 15.
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STEP 12. Check for harness damage between right bank
heated oxygen sensor (rear) connector C-14 (terminal No.
2) and PCM connector D-135 (terminal No. 96).

CONNECTOR: C-14

"HARNESS
_CONNECTOR:
"COMPONENT SIDE—_——

AK201276AB

CONNECTOR: D-135

oaDXrod1oz}101
1drtdfind  frosfosfior
hodtiditg  fi17iefiig
HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

NOTE: Check harness after checking intermediate connector
E-112. If intermediate connector E-112 is damaged, repair or
replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 15.

Q: Is the harness wire in good condition?

YES : Go to Step 13.
NO : Repairit. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-283

STEP 13. Check for short circuit to ground and harness
damage between right bank heated oxygen sensor (rear)
connector C-14 (terminal No. 4) and PCM connector D-135
(terminal No. 117).

CONNECTOR: C-14

7

? By —l=
"HARNESS Ji
-CONNECTOR:
"COMPONENT SIDE———

' 2
\4/

AK201276AB

CONNECTOR: D-135

D-135(GR)

o543 | 92

04 X1 101
1211111 07] [10§

f =
heoiidig fii7ieieg 1413

HARNESS CONNECTOR:
COMPONENT SIDE

21812

AK200947AB

NOTE: Check harness after checking intermediate connector
E-112. If intermediate connector E-112 is damaged, repair or
replace them. Refer to GROUP 00E, Harness Connector
Inspection P.00E-2. Then go to Step 15.

Q: Is the harness wire in good condition?

YES : Go to Step 14.
NO : Repairit. Then go to Step 15.
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STEP 14. Check the right bank heated oxygen sensor

(rear).
CONNECTOR: C-14 (1) Disconnect the right bank heated oxygen sensor (rear)
> O\\ connector C-14 and connect test harness special tool
O O O O 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) Drive at 50 km/h (31 mph) or more for 10 minutes.

HEATED OXYGEN,
SENSOR (REAR)

"HARNESS
_CONNECTOR:

“COMPONENT SIDE— - | o 6aB

(4) Connect a digital voltage meter between terminal No. 2

HEATED
C_ 1 OXYGEN (black clip) and terminal No. 4 (white clip).
B D SENSOR (5) Measure the output voltage of heated oxygen sensor under
Q BLACK COMPONENT the following driving.
SIDE H H Lpn
- CONNECTOR a. Trgnsm!ssmp. L" range
WHITE b. Drive with wide open throttle
c. Engine: 3,500 r/min or more
l_ L Standard value: 0.6 — 1.0 volt
MB99131g AKX01624AN 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.

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 (rear).
Then go to Step 15.

STEP 15. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 12
P.13A-4.

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

Q:Is DTC P0136 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-285

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

Right Bank Heated Oxygen Sensor (rear) Circuit

C-14

MU802665
NA

1 YnY

\1 4 \2/

\Sj \4/
L J—

RIGHT BANK
HEATED OXYGEN

2| | SENSOR (REAR)

<

FROM MFI RELAY »———

D-135
(MU803805)

Q
R

8 Uuiun
o7ftogiod  fr1gf111112
1516117 [11gfi1gizq]

BLACK

BLACK

WHITE

WHITE

117

POWERTRAIN CONTROL
MODULE (PCM)

AK501059
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR: C-14

DENG®) O

RIGHT BANK 2
HEATED OXYGEN,
SENSOR (REAR)

AK201275AB
CONNECTOR: D-135
Q D- 135 GR)

AK201038AF

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-

tration in the exhaust gas

is sent to the PCM (ter-

minal No. 117) 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
No. 96).

to the PCM (terminal

TECHNICAL DESCRIPTION

o 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).

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

CONNECTOR:E-112 —_ | "/

¢/w¢ / AK201052AB

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.

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
¢ Air/fuel ratio feedback monitor
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-287

Sensor (The sensor below is determined to be ¢ Intake air temperature sensor
normal) o Barometric pressure sensor
¢ Volume airflow sensor
¢ Engine coolant temperature sensor

DTC SET CONDITIONS
Logic Flow Chart

(Csmar )

<Y

MONITORING
CONDITIONS

+5V ON

MALFUNCTION

MONITORING
CONDITIONS

MODULATE A/F CONDITION TO RICH

)

VF <0.15V

8secs HAS PASSED

YES

GOOD

MALFUNCTION

/

A

o)

AK501060
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1 3A 288 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

Check Conditions

o After 2 seconds or more pass from the time when
the monitor determines normally for detecting an

open circuit.

OBD-Il DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-II Drive Cycle —
Pattern 12 P.13A-4.

¢ Right bank heated oxygen sensor (rear) signal
voltage has continued to be 0.15 volt or lower. TROUBLESHOOTING HINTS (The most

e Engine coolant temperature is higher than 76°C likely causes for this code to be set are:)

(169°F).

¢ Right bank heated oxygen sensor (rear) failed.

* Volume airflow sensor output frequency is higher o ghort circuit in right bank heated oxygen sensor

than 100 Hz. _ (rear) output line.
¢ At least 20 seconds have passed since fuel shut « Connector damage.
off control was canceled. e PCM failed.
Judgement Criterion
e Making the air/fuel ratio 15 percent richer for 8
seconds does not result in raising the right bank
heated oxygen sensor (rear) output voltage
beyond 0.15 volt.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B
e MB991316: Test Harness

MB991911

MB991827

AK302970AB

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).
a. Transmission: "L" range
b. Drive with wide open throttle
c. Engine: 3,500 r/min or more
e The output voltage should be between 0.6 and 1.0
volt.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO: Go to Step 2.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-289

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

(1) Disconnect the right bank heated oxygen sensor (rear)
> O o — connector C-14 and connect test harness special tool
O O O 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) Drive at 50 km/h (31 mph) or more for 10 minutes.

CONNECTOR: C-14

HEATED OXYGEN, &
SENSOR (REAR)

"HARNESS
_CONNECTOR:
"COMPONENT SIDE————

AK201276AB

HEATED (4) Connect a digital voltage meter between terminal No. 2

1 OXYGEN (black clip) and terminal No. 4 (white clip).
B D SENSOR (5) Measure the output voltage of heated oxygen sensor under
. BLACK g%\éPONENT the following driving.
_ CONNECTOR a. Trgnsm!ssm.n: L" range

WHITE b. Drive with wide open throttle

c. Engine: 3,500 r/min or more
‘_ L ' Standard value: 0.6 — 1.0 volt
MB991316 AKX01624AN 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.

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 5.

TSB Revision




- MULTIPORT FUEL INJECTION (MFI)
1 3A 290 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

STEP 3. Check harness connector C-14 at right bank
heated oxygen sensor (rear) and harness connector D-135
at PCM for damage.
CONNECTOR: C-14 Q: Is the harness connector in good condition?
YES : Go to Step 4.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 5.

"HARNESS
_CONNECTOR:
"COMPONENT SIDE—_——

AK201276AB

CONNECTOR: D-135

195 [

o4 101
fdt14i1d roof
hodtidig  fi17]

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 4. Check for short circuit to ground between right
bank heated oxygen sensor (rear) connector C-14
(terminal No. 4) and PCM connector D-135 (terminal No.
117).

CONNECTOR: C-14

7

? By —l=
"HARNESS Ji
-CONNECTOR:
"COMPONENT SIDE———

' 2
\4/

AK201276AB

CONNECTOR: D-135

D-135(GR)

5940 | o2
o4 waq‘mm

1211111 I 07] @
heoiidig fii7ieieg 1413

HARNESS CONNECTOR:
COMPONENT SIDE

21812

AK200947AB

NOTE: Check harness after checking intermediate connector,
E-112. If intermediate connector is damaged, repair or replace
it. Refer to GROUP 00E, Harness Connector Inspection
P.00E-2.

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 5.
NO : Repairit. Then go to Step 5.
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1 3A 292 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

STEP 5. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 12
P.13A-4.

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

Q:Is DTC P0137 set?

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

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

Right Bank Heated Oxygen Sensor (rear) Circuit

C-14
MU802665
N
(1X2)
\31\4/

1) 1)

FROM MFI RELAY »———

D-135

(MU803805)

BLACK

BLACK

96

WHITE

WHITE

117

RIGHT BANK
HEATED OXYGEN
SENSOR (REAR)

95

01]10z

07]108109)

o4
101111112

[

15]116(117]

[EREES

POWERTRAIN CONTROL
MODULE (PCM)

AK501059
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MULTIPORT FUEL INJECTION (MFI)

13A-293

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

CONNECTOR: C-14
NEGTOR:G14
2 O O o O o

RIGHT BANK 2
HEATED OXYGEN,
SENSOR (REAR)

AK201275AB

CONNECTOR: D-135

@%

AK201038AF

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 117) 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 to the PCM (terminal
No. 96).

TECHNICAL DESCRIPTION

o 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).

o 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.

CONNECTOR: E-112 \/><\

/ AK201052AB

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
¢ Heated oxygen sensor heater (rear) monitor
o Air/fuel ratio feedback monitor

Sensor (The sensor below is determined to be
normal)
¢ Volume airflow sensor
e Engine coolant temperature sensor
¢ Intake air temperature sensor
e Barometric pressure sensor
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MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

MULTIPORT FUEL INJECTION (MFI)

DTC SET CONDITIONS
Logic Flow Chart

( START )

Check Condition

e 2 seconds or more have passed since the engine

starting sequence was completed.
Judgement Criterion

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

2 seconds.

OUTPUT VOLTAGE > 1.2V

A4
A

MONITORING
CONDITIONS

NO

2secs HAVE PASSED?

MALFUNCTION

GOOD

OBD-Il DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-II Drive Cycle —

Pattern 20 P.13A-4.

(rear) output line.
e Connector damage.
o PCM failed.

TSB Revision
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DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B

STEP 1. Check harness connector C-14 at right bank
heated oxygen sensor (rear) and harness connector D-135
at PCM for damage.

CONNECTOR: C-14 Q: Is the harness connector in good condition?

YES : Go to Step 2.

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

"HARNESS
_CONNECTOR:

“COMPONENT SIDE— | oreAB

CONNECTOR: D-135

PCM
D-135(GR)
9 92191
04 101 9
121111 0
hodiidig  frizefs 141
HARNESS CONNECTOR:

COMPONENT SIDE

AK200947AB

TSB Revision




- MULTIPORT FUEL INJECTION (MFI)
1 3A 296 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

STEP 2. Check for short circuit to power supply between
right bank heated oxygen sensor (rear) connector C-14
(terminal No. 4) and PCM connector D-135 (terminal No.
117).

CONNECTOR: C-14

7

? By —l=
"HARNESS Ji
-CONNECTOR:
"COMPONENT SIDE———

' 2
\4/

AK201276AB

CONNECTOR: D-135

D-135(GR)

5940 | o2
o4 waq‘mm

1211111 I 07] @
heoiidig fii7ieieg 1413

HARNESS CONNECTOR:
COMPONENT SIDE

21812

AK200947AB

NOTE: Check harness after checking intermediate connector
E-112. If intermediate connector E-112 is damaged, repair or
replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 3.

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 3.
NO : Repairit. Then go to Step 3.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-297

STEP 3. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 20
P.13A-4.

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

Q:Is DTC P0138 set?

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

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

Right Bank Heated Oxygen Sensor (rear) Circuit

C-14
MU802665
,1\’\?2\ RIGHT BANK
S0 HEATED OXYGEN
O 2| | SENSOR (REAR)
173 2 4
X L
FROM MF| RELAY ———— o E
< I
TopPCcM © =
E-112
1] o 2] -
3[4]5]6] 5 4
X L
Q E
I
@ =
D-135 96 117
(MU803805) Y
N POWERTRAIN CONTROL
Hﬂ orfogfiod riofri iz 2 MODULE (PCM)
15116117 [i18ftdi2d]

AK501059

TSB Revision




13A-298

MULTIPORT FUEL INJECTION (MFI)

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR: C-14
NEGTOR:G14
2 O O o O o

RIGHT BANK 2
HEATED OXYGEN,
SENSOR (REAR)

AK201275AB

CONNECTOR: D-135

@%

AK201038AF

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 117) 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 the PCM (terminal
No. 96).

e The PCM applies an offset voltage of 0.5 volt to
terminal No. 2 of the right bank heated oxygen
sensor (rear)

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 the right bank heated oxy-
gen sensor (rear) output voltage.

CONNECTOR:E-112 —_ | "/

/ AK201052AB

DESCRIPTIONS OF MONITOR METHODS

Right bank heated oxygen sensor (rear) output volt-
age does not reach 0.2 volt after fuel cut opera-
tion.

MONITOR EXECUTION
Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
¢ Heated oxygen sensor heater (front) monitor
¢ Heated oxygen sensor heater (rear) monitor
¢ Air/fuel ratio feedback monitor

Sensor (The sensor below is determined to be
normal)

Volume airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor
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MULTIPORT FUEL INJECTION (MFI)

13A-299

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

MONITORING
CONDITIONS

CROSSES 0.2V

OUTPUT VOLTAGE > 0.5V
AT FUEL CUT START?

OUTPUT VOLTAGE
DURING FUEL CUT

6secs HAVE PASSED?

MALFUNCTION

YES

GOOD

A

END

Check Conditions
¢ Engine coolant temperature is higher than 76°C
(169°F).
¢ The right bank heated oxygen sensor (front) is

active.
e The cumulative volume airflow sensor output is
higher than 4,000 Hz.

AK500043

¢ Fuel is being shut off.

Judgement Criterion
¢ Right bank oxygen sensor (rear) output voltage
does not reach 0.2 volt for 6 seconds from fuel
cut start.
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1 3A 300 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

OBD-ll DRIVE CYCLE PATTERN TROUBLESHOOTING HINTS (The most
Refer to Diagnostic Function — OBD-II Drive Cycle —  likely causes for this code to be set are:)
Pattern 2 P.13A-4. « Right bank heated oxygen sensor (rear) failed.
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 MB991911: Main Harness B

STEP 1. Replace the right bank heated oxygen sensor

(rear).

(1) Replace the right bank heated oxygen sensor (rear).

(2) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-Il Drive Cycle — Pattern 2
P.13A-4.

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

Q:Is DTC P0139 set?
YES : Refer to, P136 — Heated Oxygen Sensor Circuit (bank
1, sensor 2) P.13A-269, P0137 — Heated Oxygen
Sensor Circuit Low Voltage (bank 1, sensor 2)
P.13A-285, DTC P0138 — Heated Oxygen Sensor
Circuit High Voltage (bank 1, sensor 2) P.13A-292.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0140: Heated Oxygen Sensor Circuit No Activity Detected (bank 1, sensor 2)

Right Bank Heated Oxygen Sensor (rear) Circuit

C-14
MU8B02665
q\r\%\ RIGHT BANK
00 HEATED OXYGEN
S~ L| | SENSOR (REAR)
/1 N 3 \/2 N 4
X ]
FROM MFI RELAY ——— Q E
3 I
TOPCM @ =
E-112
1] o [2] A
3[4]5]6] 5 4
X L
Q =
I
0 2
D-135 196 1117
(MU803805) Y
Tl Eo o POWERTRAIN CONTROL
o;hhog:og i 2 MODULE (PCM)
151161117 [t18{119120)

AK501059
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MULTIPORT FUEL INJECTION (MFI)

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR: C-14
NEGTOR:G14
2 O O o O o

RIGHT BANK 2
HEATED OXYGEN,
SENSOR (REAR)

AK201275AB

CONNECTOR: D-135

@%

AK201038AF

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 117) 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 the PCM (terminal
No. 96).

e The PCM applies an offset voltage of 0.5 volt to
terminal No. 2 of the right bank oxygen sensor
(rear).

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).

CONNECTOR:E-112 —_ | "/

/ AK201052AB

e The PCM checks for the right bank heated oxy-
gen sensor (rear) output voltage.

DESCRIPTIONS OF MONITOR METHODS

Right bank heated oxygen sensor (rear) output volt-
age does not change during specified.

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
o Heated oxygen sensor heater (rear) monitor
¢ Air/fuel ratio feedback monitor
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13A-303

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Sensor (The sensor below is determined to be

normal)

¢ Volume airflow sensor
¢ Engine coolant temperature sensor

DTC SET CONDITIONS

Logic Flow Chart

¢ Intake air temperature sensor
e Barometric pressure sensor

MONITORING NO
W

OUTPUT VOLTAGE
CHANGE < 0.313 V

GO/STOP OPERATION
FOR SPECIFIED TIME

MALFUNCTION

END

Check Conditions

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

The right bank heated oxygen sensor (front) is
active.

The cumulative volume airflow sensor output fre-
quency for every 2 seconds is higher than 4,000
Hz.

Repeat 3 or more times: drive ', stop 2.
Drive
¢ Engine speed is higher than 1,500 r/min.

GOOD

AK302399

¢ Volumetric efficiency is higher than 40 per-
cent.

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

¢ A total of more than 10 seconds have
elapsed with the above mentioned condi-
tions, and more than 2 seconds have
elapsed with the fuel shut off.

Stop 2

¢ Vehicle speed is lower than 1.5 km/h (1.0

mph).
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Judgement Criterion . OBD-Il DRIVE CYCLE PATTERN
» Change in the output voltage of the right bank Refer to Diagnostic Function — OBD-II Drive Cycle —
heated oxygen sensor (rear) is lower than 0.313 Pattern 13 P.13A-4.
volt.
NOTE: Monitoring stops after fuel has been shut TROUBLESHOOTING HINTS (The most
off for more than 38 seconds. likely causes for this code to be set are:)

¢ Right bank heated oxygen sensor (rear) failed.
e Connector damage.
o PCM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-Ill Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B

STEP 1. Replace the right bank heated oxygen sensor

(rear).

(1) Replace the right bank heated oxygen sensor (rear).

(2) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 13
P.13A-4.

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

Q:Is DTC P0140 set?
YES : Refer to, P136 — Heated Oxygen Sensor Circuit (bank
1, sensor 2) P.13A-269, P0137 — Heated Oxygen
Sensor Circuit Low Voltage (bank 1, sensor 2)
P.13A-285, DTC P0138 — Heated Oxygen Sensor
Circuit High Voltage (bank 1, sensor 2) P.13A-292.
NO : The inspection is complete.
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DTC P0150: Heated Oxygen Sensor Circuit (bank 2, sensor 1)

Left Bank Heated Oxygen Sensor (front) Circuit

B-26

MU802665
DA LEFT BANK
%?4 HEATED OXYGEN
344 g SENSOR (FRONT)

FROM MFI RELAY »——m

¥ w
Q =
TOPCM T
o =
D-135
(MU803805) 96 108

939495| Y
04
110111112
18{119120]
777

POWERTRAIN CONTROL
MODULE (PCM)

AK501061

(}OE!:IECT\OR: B-26 CONNECTOR: D-135

N B
X Q) —
\LEFT BANK "‘
HEATED OXYGEN

SENSOR (FR(\)[\IT)L

PCM

t

D-135(GR)

AK201038AF

c]f B-26(GR)/ , [:“‘i? v %
\\ '\“
I

AK201277AD
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MULTIPORT FUEL INJECTION (MFI)

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 108) 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 to the PCM (terminal
No. 96).

TECHNICAL DESCRIPTION

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

o 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.

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
¢ Misfire monitor
o Fuel system monitor

Sensor (The sensor below is determined to be
normal)

Volume airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor

Throttle position sensor

Accelerator pedal position sensor
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DTC SET CONDITIONS
Logic Flow Chart

MONITORING
CONDITIONS

MALFUNCTION

MONITORING
CONDITIONS

MODULATE A/F CONDITION TO RICH

)

VF < 0.2V GOOD

8secs HAS PASSED

YES

MALFUNCTION

Y
( END )

AK501058

¢ Engine coolant temperature is higher than 76°C

Check Conditions (169°F).
e 3 minutes or more have passed since the engine o Engine speed is higher than 1,200 r/min.
starting sequence was completed. _ » Volumetric efficiency is higher than 25 percent.
¢ 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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Judgement Criterion

TROUBLESHOOTING HINTS (The most

e Input voltage supplied to the PCM interface circuit likely causes for this code to be set are:)

is higher than 4.5 volts when 5 volts is applied to
the left bank heated oxygen sensor (front) output

line.

OBD-Il DRIVE CYCLE PATTERN

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

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

Refer to Diagnostic Function — OBD-II Drive Cycle — ¢ Open circuit in left bank heated oxygen sensor

Pattern 12 P.13A-4.

(front) ground line, or harness damage.
e Connector damage.
o PCM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B
e MB991316: Test Harness

MB991911

MB991827

AK302970AB

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).

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

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO: Go to Step 2.
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STEP 2. Measure the sensor output voltage at left bank
heated oxygen sensor (front) connector B-26 by
backprobing

(1) Do not disconnect the connector B-26.
(2) Start the engine and run at idle.

HEATED OXYGEN
SENSOR (FRONT)

=
SN

=g
S .

O / =

i

HARNESS 2~ /
CONNECTOR:
COMPONENT |

AK201278AC

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

Q:Is the voltage normal?

YES : Go to Step 3.
NO: Goto Step 7.

B-26 HARNESS
CONNECTOR:
HARNESS SIDE

—_

YV
1\2)

Y 1 Y
314
o

AKX01538 AP
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STEP 3. Measure the sensor output voltage at PCM
connector D-135 by backprobing.

CONNECTOR: D-135 (1) Do not disconnect the connector D-135.

PCM (2) Start the engine and run at idle.

D-135(GR)
92191
04 107 9
i foshosfio
hodiidig  fiizefs 1411
HARNESS CONNECTOR:

COMPONENT SIDE

AK200947AB

(3) Measure the voltage between terminal No. 108 and ground
by backprobing.

D-135 HARNESS ¢ Warming up the engine. When the engine is 2,500 r/min,

SSF’;INESCST%%E the output voltage should repeat 0 to 0.8 volt alternately.
(4) Turn the ignition switch to the "LOCK" (OFF) position.
ot [ 9304105
00[10 04

Q:Is the voltage normal?

YES : Go to Step 4.
NO: Go to Step 6.

o7jiogiod  [11dt11[12]

1311 m?ﬂl 18fi19}120

AK201410AB
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HARNESS <~

U\ |CONNECTOR:
\ COMPONENT |
SIDE

i

s

AK201278AC

o4 101
fdt14iid o]
hodtidig  fi17]

HARNESS CONNECTOR:

COMPONENT SIDE

D-135(GR)

AK200947AB

STEP 4. Check harness connector B-26 at left bank heated
oxygen sensor (front) and harness connector D-135 at
PCM for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

MB991827

AK302970AB

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

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO : Replace the PCM. Then go to Step 15.
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STEP 6. Check harness connector B-26 at left bank heated
oxygen sensor (front) and harness connector D-135 at
PCM for damage.

Q: Is the harness connector in good condition?

YES : Repair harness wire between left bank heated oxygen
sensor (front) connector B-26 (terminal No. 4) and
PCM connector D-135 (terminal No. 108) because of
open circuit or harness damage. Then go to Step 15.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 15.

HEATED OXYGEN
SENSOR (FRONT)

SR /N
Qo A!.«f"
_\\
SREND | Y
[l

HARNESS <~
CONNECTOR:
COMPONENT |
SIDE

s

AK201278AC

D D-135(GR)
195 [
o4 101
fdt14iid o]
hodtidig  fi17]

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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STEP 7. Check harness connector B-26 at left bank heated
oxygen sensor (front) for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 8.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 15.

’ j >
HARNESS r

L)\ |CONNECTOR: \/
\ COMPONENT |
SIDE

AK201278AC
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STEP 8. Check the continuity at left bank heated oxygen

sensor (front) harness side connector B-26.

(1) Disconnect the connector B-26 and measure at the harness
side.

’ j >
HARNESS r

L)\ |CONNECTOR: \/
\ COMPONENT |
SIDE

(2) Check for the continuity between terminal No. 2 and
B-26 HARNESS ground.
CONNECTOR: e Should be less than 2 ohms.
COMPONENT SIDE
Q: Does continuity exist?
(@;Q YES : Go to Step 11.
(ju\%/ NO : Go to Step 9.
AKX01497AG
STEP 9. Check harness connector D-135 at PCM for
damage.
CONNECTOR: D-135 Q: Is the harness connector in good condition?
PCM YES : Go to Step 10.
J NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 15.
E’
@ D-135(GR)
sosed [ 1 [odod]
04 101 99
fizfttaind  froshosfior] foeftos
feotiditg fii7ieieg 1413
HARNESS CONNECTOR:
COMPONENT SIDE
AK200947AB
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STEP 10. Check for open circuit and harness damage
between left bank heated oxygen sensor (front) connector
B-26 (terminal No. 2) and PCM connector D-135 (terminal
No. 96).
Q: Is the harness wire in good condition?

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

NO : Repairit. Then go to Step 15.

HEATED OXYGEN
SENSOR (FRONT)

Y j 3
HARNESS r

< y
\l}\ |CONNECTOR: /
\ COMPONENT !
SIDE

CONNECTOR: D-135

7 PCM
E’
D D-135(GR)
EEM oo
1(112111 103%01 07 @E
heoiiditg fii7ieieg 1413
HARNESS CONNECTOR:

COMPONENT SIDE

AK200947AB
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CONNECTOR: D-135
PCM

0 1

D-135(GR)

112111
1120119
HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 11. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Go to Step 12.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection. Then go to Step 15.
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STEP 12. Check for harness damage between left bank
heated oxygen sensor (front) connector B-26 (terminal No.
2) and PCM connector D-135 (terminal No. 96).
Q: Is the harness wire in good condition?

YES : Go to Step 13.

NO : Repairit. Then go to Step 15.

)
HARNESS 2-

U\ |CONNECTOR:
\ COMPONENT |
SIDE

AK201278AC

s

D D-135(GR)
195 [
o4 101
fdt14iid o]
hodtidig  fi17]

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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STEP 13. Check for short circuit to ground and harness
damage between left bank heated oxygen sensor (front)
connector B-26 (terminal No. 4) and PCM connector D-135
(terminal No. 108).

Q: Is the harness wire in good condition?

YES : Go to Step 14.
NO : Repairit. Then go to Step 15.

HEATED OXYGEN
SENSOR (FRONT)

0 S
HARNESS <~

< y
\l}\ |CONNECTOR: /
\ COMPONENT !
SIDE

CONNECTOR: D-135

7 PCM
E’
D D-135(GR)
EEM oo
1(112111 103%01 07 @E
heoiiditg fii7ieieg 1413
HARNESS CONNECTOR:

COMPONENT SIDE
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MULTIPORT FUEL INJECTION (MFI)

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

HEATED OXYGEN §
SENSOR (FRONT)

.' SN j{‘i/
= U R

*’:’ A N =
,:!' \ 00 7

N A5 /)
NS} I g | 2 /4 3\ j =
<X B-26(GR) 4/ iR WA
CRS BN harnESS
A \\ CONNECTOR:
K COMPONENT |
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AK201278AC
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L1 OXYGEN
5 © SENSOR
BLACK COMPONENT
SIDE
T CONNECTOR

WHITE

MB991316 AKX01624 AN
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STEP 14. Check the left bank heated oxygen sensor (front).

(1) Disconnect the left bank heated oxygen sensor (front)
connector B-26 and connect test harness special tool
MB991316 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 |
¢ 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 left bank heated oxygen sensor
(front) heater.

NOTE: If the sufficiently high temperature [of approximate
400C (752 9F) 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-
put voltage 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.

TSB Revision




MULTIPORT FUEL INJECTION (MFI) 13A-321
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 15. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 12
P.13A-4.

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

Q:Is DTC P0150 set?

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

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

Left Bank Heated Oxygen Sensor (front) Circuit

B-26
MU802665
N LEFT BANK

%ZQ HEATED OXYGEN
(3)4) g SENSOR (FRONT)

FROM MFI RELAY »————m—

TO PCM

BLACK
WHITE

D-135
(MU803805) 9 108

91 9304105 Y
0 03] 04

o7fogfiod [11d111fi12)
15116fi17  [i18fiighiag

77

POWERTRAIN CONTROL
MODULE (PCM)

AK501061
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CONNECTOR: B-26

% \\:_ _
o GEN LY

SENSOR (FRONT)

820GRCY N\ )
W VST
v/

AK201277AD

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 108) 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 to the PCM (terminal
No. 96).

TECHNICAL DESCRIPTION

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

o 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.

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 sensor is inactive.

CONNECTOR: D-135

PCM

D-135(GR)

AK201038AF

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

e Misfire monitor
e Fuel system monitor

Sensor (The sensor below is determined to be
normal)

Volume airflow sensor

Engine coolant temperature sensor
Intake air temperature sensor
Barometric pressure sensor
Throttle position sensor
Accelerator pedal position sensor
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DTC SET CONDITIONS
Logic Flow Chart

(Csmar )

\

MONITORING
CONDITIONS

+5V ON

MALFUNCTION

MONITORING
CONDITIONS

MODULATE A/F CONDITION TO RICH

)

VF < 0.2V GOOD

8secs HAS PASSED

YES

MALFUNCTION

Y
( END )

AK501058

¢ Engine coolant temperature is higher than 76°C

Check Conditions (169°F).
* After 2 seconds or more pass from the time when o y/olyme airflow sensor output frequency is higher
the monitor determines normally for detecting an than 100 Hz.
open circuit. _ * At least 20 seconds have passed since fuel shut
e Left bank heated oxygen sensor (front) signal off control was canceled.

voltage has continued to be 0.2 volt or lower.
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Judgement Criterion TROUBLESHOOTING HINTS (The most

¢ Making the air/fuel ratio 15 percent richer for 8 . ) .
seconds does not result in raising the heated oxy- likely causes for this code to be set are:)

gen sensor (front) output voltage beyond 0.2 volt. ¢ Left bank heated oxygen sensor (front) failed.
o Short circuit in left bank heated oxygen sensor

OBD-Il DRIVE CYCLE PATTERN . gf:r:zeggfg;m:e
Refer to Diagnostic Function — OBD-II Drive Cycle — e PCM failed ge.

Pattern 12 P.13A-4.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-Ill Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B
e MD991316: 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
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.
e 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) Turn the ignition switch to the "LOCK" (OFF) position.
MB991827 Q: Is the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.
AK302970AB Refer to GROUP 00, How to Use

Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.
NO: Go to Step 2.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

HEATED OXYGEN §
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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-26 and connect test harness special tool
MB991316 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 |
¢ 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 approximate
400C (752 %) or more] is not reached although the heated
oxygen sensor is hormal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
put voltage 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 5.
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STEP 3. Check harness connector B-26 at left bank heated
oxygen sensor (front) and harness connector D-135 at
PCM for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 4.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 5.
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STEP 4. Check for short circuit to ground between left
bank heated oxygen sensor (front) connector B-26
(terminal No. 4) and PCM connector D-135 (terminal No.
108).
Q: Is the harness wire in good condition?

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

NO : Repairit. Then go to Step 5.
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STEP 5. Test the OBD-Ill drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 12
P.13A-4.

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

Q:Is DTC P0151 set?

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

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 108) 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 to the PCM (terminal
No. 96).

TECHNICAL DESCRIPTION

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

o 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.

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

Sensor (The sensor below is determined to be
normal)

Volume 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 (MFI1) DIAGNOSIS

MULTIPORT FUEL INJECTION (MFI)

DTC SET CONDITIONS
Logic Flow Chart

( START )

Check Condition

e 2 seconds or more have passed since the engine

starting sequence was completed.
Judgement Criterion

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

2 seconds.

OUTPUT VOLTAGE > 1.2V

A4
A

MONITORING
CONDITIONS

NO

2secs HAVE PASSED?

MALFUNCTION

GOOD

OBD-Il DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-II Drive Cycle —

Pattern 20 P.13A-4.

(front) output line.
e Connector damage.
o PCM failed.

TSB Revision
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DIAGNOSIS

STEP 1. Check harness connector B-26 at left bank heated
oxygen sensor (front) and harness connector D-135 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, Harness
Connector Inspection P.00E-2. Then go to Step 3.
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MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS
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STEP 2. Check for short circuit to power supply between
left bank heated oxygen sensor (front) connector B-26
(terminal No. 4) and PCM connector D-135 (terminal No.
108).
Q: Is the harness wire in good condition?

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

NO : Repairit. Then go to Step 3.

STEP 3. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 20
P.13A-4.

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

Q:Is DTC P0152 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0153: Heated Oxygen Sensor Circuit Slow Response (bank 2, sensor 1)

Left Bank Heated Oxygen Sensor (front) Circuit
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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. 108) 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 to the PCM (terminal
No. 96).

TECHNICAL DESCRIPTION

¢ 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.

o 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.

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

Sensor (The sensor below is determined to be
normal)

Volume 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) DIAGNOSIS

DTC SET CONDITIONS
Logic Flow Chart

( START )

MONITORING
CONDITIONS

l YES

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 24 and 65 per-
cent.

¢ Under the closed loop air/fuel control.

e The accelerator pedal is not closed.

o Short-term fuel trim is at between -30 and +25
percent.

¢ More than 3 seconds have elapsed after the
above-mentioned conditions have been met.

e The PCM monitors for this condition for 7 cycles
of 12 seconds each during the drive cycle.

Judgement Criterion
o The left bank heated oxygen sensor (front) sends
"lean" and "rich" signals alternately 12 times or
less for 12 seconds.

AK400995

NOTE: If the sensor switching frequency is lower
than the Judgment Criteria due to the MUT-IIl OBD-II
test Mode — H02S 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 circuit.

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-II Drive Cycle —
Pattern 1 P.13A-4.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)
¢ Left bank heated oxygen sensor (front) deterio-

rated.
e Connector damage.
e PCM failed.
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B
e MD991316: Test Harness

MB991827

AK302970AB

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).
(4) Warm up the engine, 2,500 r/min.

¢ OQutput voltage repeats 0.4 volt or less and 0.6 — 1.0 volt
10 times or more within 10 seconds.

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

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO: Go to Step 2.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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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-26 and connect test harness special tool
MB991316 to the connector on the left bank heated oxygen
sensor (front) side.

(2) Warm up the engine until engine coolant temperature
reaches 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 |
¢ 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 approximate
400C (752 %) or more] is not reached although the heated
oxygen sensor is hormal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
put voltage 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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MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS
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STEP 3. Check harness connector B-26 at left bank heated
oxygen sensor (front) and harness connector D-135 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. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 4.

STEP 4. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-Il Drive Cycle — Pattern 1
P.13A-4.

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

Q:Is DTC P0153 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0154: Heated Oxygen Sensor Circuit No Activity Detected (bank 2, sensor 1)

Heated Oxygen Sensor Circuit No Activity
Detected (bank 2, sensor 1) Circuit

e Refer to DTC P0150 — Heated Oxygen Sensor
Circuit (bank 2, sensor 1) P.13A-305.

o Refer to DTC P0201 — P0206, Injector Circuit
P.13A-436.

CIRCUIT OPERATION

o Refer to DTC P0150 — Heated Oxygen Sensor
Circuit (bank 2, sensor 1) P.13A-328.

o Refer to, DTC P0201 — P0206, Injector Circuit
P.13A-436.

TECHNICAL DESCRIPTION

o The PCM effects air/fuel ratio feedback control in
accordance with the signals from the left bank
heated oxygen sensor (front).

o If the left bank heated oxygen sensor (front) has
deteriorated, corrections 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)
¢ Volume airflow sensor
Engine coolant temperature sensor
Intake air temperature sensor
Barometric pressure sensor
Throttle position sensor
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MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DTC SET CONDITIONS
Logic Flow Chart

Com)

Y

MONITORING
CONDITIONS

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

30secs HAVE PASSED?

MALFUNCTION

END

Check Conditions

e 20 seconds or more have passed since the
engine starting sequence was completed.

¢ Engine coolant temperature is higher than 7°C
(45° F).

¢ Engine speed is higher than 1,200 r/min.

¢ Volumetric efficiency is higher than 30 percent.

o Throttle position sensor output voltage is lower
than 4 volts.

o Except while fuel is being shut off.

¢ Monitoring time: 30 seconds.

Judgement Criterion
¢ Left bank heated oxygen sensor (front) output
voltage does not get across 0.5 volt within about
30 seconds.

\

)

AK302933

OBD-Il DRIVE CYCLE PATTERN

Refer to Diagnostic Function — OBD-II Drive Cycle —
Pattern 12 P.13A-4.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)
¢ 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).
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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

Open circuit in left bank injector.

Harness damage in left bank injector circuit.
Connector damage.

PCM failed.

Exhaust leak.

Air drawn in from gaps in gasket, seals, etc.
Incorrect fuel pressure.

result, there is a possibility of DTC P0154 becom-

ing registered.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B
e MD991316: Test Harness

MB991911

MB991827

AK302970AB

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

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).
a. Transmission: "L" range
b. Drive with wide open throttle
c. Engine: 3,500 r/min or more
e The output voltage should be between 0.6 and 1.0
volt.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : Go to Step 2.

NO : Referto DTC P0156 — Heated Oxygen Sensor Circuit
(bank 2, sensor 2) P.13A-349, DTC P0157 — Heated
Oxygen Sensor Circuit Low Voltage (bank 2, sensor
2) P.13A-365, DTC P0158-Heated Oxygen Sensor
Circuit High Voltage (bank 2, sensor 2) P.13A-372,
DTC P0159 — Heated Oxygen Sensor Circuit Slow
Response (bank 2, sensor 2) P.13A-377, P160 —
Heated Oxygen Sensor Circuit No Activity Detected
(bank 2, sensor 2) P.13A-381.
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STEP 2. Check for exhaust leak.

Q: Are there any abnormalities?

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

STEP 3. Check for intake system vacuum leak.

Q: Are there any abnormalities?

YES : Repair it. Then go to Step 14.
NO: Go to Step 4.

STEP 4. Check harness connector B-26 at the left bank
heated oxygen sensor (front) for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 14.

HEATED OXYGEN
SENSOR (FRONT)
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)

TSB Revision




MULTIPORT FUEL INJECTION (MFI)

13A-343

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 5. Check the left bank heated oxygen sensor (front).

(1) Disconnect the left bank heated oxygen sensor (front)
connector B-26 and connect test harness special tool
MB991316 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 |
¢ 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 approximate
400C (752 %) or more] is not reached although the heated
oxygen sensor is hormal, the output voltage would be possi-
bly low although the rich air/fuel ratio. Therefore, if the out-
put voltage 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 14.
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STEP 6. Check harness connector B-44 at intermediate
connector for damage.

CONNECTOR: B-44 Q: Is the harness connector in good condition?
ﬁ?\j\h\s YES : Go to Step 7.
o~ NO : Repair or replace it. Refer to GROUP 00E, Harness

Connector Inspection P.00E-2. Then go to Step 14.
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STEP 7. Check the left bank injector resistance at
intermediate connector B-44.
[ CONNECTOR: B-44 (1) Disconnect the intermediate connector B-44.
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(4\(3\(2\f1> Qf
o Nz, iy

MOA jge_j\ =>=E—B-44(B)

HARNESS
CONNECTOR: —
- COMPONENT SIDE— AK200949AB

(2) Measure the resistance between each male connector side
connector terminal.
a. Measure the resistance between terminal No. 2 and No.
8 at No. 2 cylinder.
b. Measure the resistance between terminal No. 7 and No.
8 at No. 4 cylinder.
c. Measure the resistance between terminal No. 5 and No.
8 at No. 6 cylinder.
¢ Resistance should be between 13 and 16 ohms [at 20°C
AKO000533AB (68°F)].

Q: Is the measured resistance between 13 and 16 ohms [at
20°C (68°F)]?
YES : Go to Step 10.
NO: Go to Step 8.

INJECTOR
INTERMEDIATE

( N\ ONNECTOR
f.l

|

L

TSB Revision




MULTIPORT FUEL INJECTION (MFI) -
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-345

CONNECTORS: B-11, B-33, B-35

- v s

2

&

HARNESS.

anJl
==

A§“ & ¢8'11
~ foj é‘ ) %i“ﬁ%-ss(ef

QfB-’ngB)
>

CONNECTORS: —
COMPONENT S@— AK201292AB

(GR) ~

HARNESS.

CONNECTORS: —
COMPONENT S@— AK201292AB

INJECTOR SIDE
CONNECTOR

AK000456 AB

STEP 8. Check harness connector B-33, B-35, B-11 at left

bank injector for damage.

(1) Remove the intake manifold.

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

Q: Is the harness connector in good condition?
YES : Go to Step 9.

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

STEP 9. Check the left bank injector.
(1) Check the left bank injector connector, 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: 13 — 16 ohms [at 20°C (68°F)]
Q: Is the resistance between 13 and 16 ohms [at 20°C
(68°F)]?
YES : Repair harness wire between injector intermediate
connector and left bank injector connector because of

harness damage. Then go to Step 14.
NO : Replace the injector. Then go to Step 14.
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STEP 10. Check harness connector D-132, D-135 at PCM
for damage.
CONNECTORS: D-132, D-135 Q: Is the harness connector in good condition?

PCM YES : Go to Step 11.

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

=X

D-132(GR) D-135(GR)

a3 211
EENREEAR|B
1o [ieiiziie] 5| [14]
6 3 2 [21]

D-132 HARNESS CONNECTOR:
COMPONENT SIDE

D-135 HARNESS CONNECTOR:
COMPONENT SIDE

AK201284AB
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HARNESS <~

U\ |CONNECTOR:
\ COMPONENT |
SIDE

i

s

AK201278AC

195 [

o4 101
fdt14iid o]
hodtidig  fi17]

HARNESS CONNECTOR:

COMPONENT SIDE

D-135(GR)

AK200947AB

STEP 11. Check for harness damage between left bank
heated oxygen sensor (front) connector B-26 (terminal No.
4) and PCM connector D-135 (terminal No. 108).
Q: Is the harness wire in good condition?

YES : Go to Step 12.

NO : Repairit. Then go to Step 14.
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTORS: B-11, B-33, B-35

o

HARNESS.

I

ﬁ\ Iy
ﬁ‘\)ﬂ 1(GR) @Q

@,‘4'—&-35(%
&=on)
S

CONNECTORS: —
COMPONENT S@— AK201292AB

TR
7

)

Q
]

CONNECTOR: D-132

E
@ D-132(GR)
[413] 21
[3[2[1[10[9[8]7 6] 5 |
o[ fefizfie] fis|[14]
ereg  [eeARs 2l [21]
HARNESS CONNECTOR:

COMPONENT SIDE

PCM

AK200938AB

STEP 12. Check for harness damage between left bank

injector connector and PCM connector.

a. Check the harness wire between left bank injector connec-
tor B-33 (terminal No. 2) and PCM connector D-132 (termi-
nal No. 5) at No. 2 cylinder.

b. Check the harness wire between left bank injector connec-
tor B-35 (terminal No. 2) and PCM connector D-132 (termi-
nal No. 21) at No. 4 cylinder.

c. Check the harness wire between left bank injector connec-
tor B-11 (terminal No. 2) and PCM connector D-132 (termi-
nal No. 6) at No. 6 cylinder.

Q: Is the harness wire in good condition?

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

STEP 13. Check the fuel pressure.
Refer to On-vehicle Service — Fuel Pressure Test P.13A-1048.
Q: Is the fuel pressure normal?

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

STEP 14. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 12
P.13A-4.

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

Q:Is DTC P0154 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0156: Heated Oxygen Sensor Circuit (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Circuit

C-15
MU802605
q’ié LEFT BANK
A2 HEATED OXYGEN
(3)4) g SENSOR (REAR)
1 Y3 2 4
' L
FROM MFI RELAY Q =
|
o =
TO PCM
E-112 1 }
[1] o [2] s 3
3]4]5]6]
X 1]
Q E
I
@ 3
D135 96 116
(MU803805) Y
(e 5
103] 04
LG 7

POWERTRAIN CONTROL
MODULE (PCM)

AK501062
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

CONNECTOR: C-15 %\ \ |
: NN

LEFT BANK

AK201279AD
CONNECTOR: D-135
> PCM
= D-135(GR)

AK201038AF

CIRCUIT OPERATION
¢ A voltage corresponding t

tration in the exhaust gas is sent to the PCM (ter-
minal No. 116) from the output terminal (terminal

o the oxygen concen-

No. 4) of the left bank heated oxygen sensor

(rear).

e Terminal No. 2 of the left bank heated oxygen

sensor (rear) is grounded
No. 96).

to the PCM (terminal

TECHNICAL DESCRIPTION
¢ The output signal of the left bank heated oxygen

sensor (front) is compens

ated by the output sig-

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

e The PCM checks for an o

pen circuit in the left

bank heated oxygen sensor (rear) output line.

CONNECTOR:E-112 —_ | "/

¢/w¢ / AK201052AB

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.

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
¢ Air/fuel ratio feedback monitor
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Sensor (The sensor below is determined to be ¢ Intake air temperature sensor
normal) o Barometric pressure sensor
¢ Volume airflow sensor
¢ Engine coolant temperature sensor

DTC SET CONDITIONS
Logic Flow Chart

(Csmar )

<Y

MONITORING
CONDITIONS

+5V ON

MALFUNCTION

MONITORING
CONDITIONS

MODULATE A/F CONDITION TO RICH

)

VF <0.15V

8secs HAS PASSED

YES

GOOD

MALFUNCTION

/

A

o)

AK501060
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MULTIPORT FUEL INJECTION (MFI)

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

Check Conditions

¢ 3 minutes or more have passed since the engine
starting sequence was completed.

¢ Left bank heated oxygen sensor (rear) signal volt-
age has continued to be 0.15 volt or lower.

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

¢ Engine speed is higher than 1,200 r/min.

¢ Volumetric efficiency is higher than 25 percent.

¢ Monitoring time: 7 seconds.

Judgement Criterion
¢ 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-Il DRIVE CYCLE PATTERN

Refer to Diagnostic Function — OBD-II Drive Cycle —
Pattern 12 P.13A-4.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)

o Left bank heated oxygen sensor (rear) failed.

¢ Open or shorted circuit in left bank heated oxy-
gen sensor (rear) output line, or harness dam-
age.

¢ Open circuit in left bank heated oxygen sensor
(rear) ground line, or harness 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 MB991911: Main Harness B
e 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 |

MB991827

AK302970AB

NO :

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).
a. Transmission: "L" range
b. Drive with wide open throttle
c. Engine: 3,500 r/min or more
¢ The output voltage should be between 0.6 and 1.0

volt.

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

Q: Is the sensor operating properly?
YES : It can be assumed that this malfunction is intermittent.

Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

Go to Step 2.
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STEP 2. Measure the sensor output voltage at left bank
heated oxygen sensor (rear) connector C-15 by
backprobing.

- (2) Start the engine and run at idle.

LEFTBANK
HEATED OXYGEN
'SENSOR ( REAR)’

"HARNESS
-CONNECTOR:

COMPONENT SIDE
AK201280AC

(3) Measure the voltage between terminal No. 4 and ground by
backprobing.
o Warming up the engine. When the engine is revved, the

88,‘3&?&\‘5&8 output voltage should repeat 0 volt and 0.6 to 1.0 volt
HARNESS SIDE alternately.
1'\/_'2\ (4) Turn the ignition switch to the "LOCK" (OFF) position.
D) Q: Is the voltage normal?

|

YES : Go to Step 3.
NO: Goto Step 7.

AKX01541 AV
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CONNECTOR: D-135

PCM

1

D-135(GR)
92191
04 107 9
i foshosfio
hodiidig  fiizefs 1411
HARNESS CONNECTOR:

COMPONENT SIDE
AK200947AB

D-135 HARNESS
CONNECTOR:
HARNESS SIDE

5|
9foojto11o) 04
12

od ot

17 figfi1geg

AK201412AB

STEP 3. Measure the sensor output voltage at PCM
connector D-135 by backprobing.

(1) Do not disconnect the connector D-135.

(2) Start the engine and run at idle.

(3) Measure the voltage between terminal No. 116 and ground
by backprobing.
¢ 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) Turn the ignition switch to the "LOCK" (OFF) position.

Q:Is the voltage normal?

YES : Go to Step 4.
NO: Go to Step 6.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

13A-355

STEP 4. Check harness connector C-15 at left bank heated
oxygen sensor (rear) and harness connector D-135 at PCM

for damage.

"HARNESS
-CONNECTOR:
COMPONENT SIDE

LEFT BANK
HEATED OXYGEN _
(REAR) ?

CONNECTOR: C-15 % %?\k

AK201280AC

CONNECTOR: D-135

o4 101
fdt14iid o]
hodtidig  fi17]
HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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Q: Is the harness connector in good condition?
\ \ \\ YES : Go to Step 5.
\ \ — NO : Repair or replace it. Refer to GROUP 00E, Harness

Connector Inspection P.00E-2. Then go to Step 15.
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

MB991827

AK302970AB

STEP 5. 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
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).
a. Transmission: "L" range
b. Drive with wide open throttle
c. Engine: 3,500 r/min or more
e The output voltage should be between 0.6 and 1.0
volt.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO : Replace the PCM. Then go to Step 15.
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"HARNESS
-CONNECTOR:
COMPONENT SIDE

LEFT BANK
HEATED OXYGEN
\SENSOR (REAR) §

AK201280AC

CONNECTOR: D-135

195 [

o4 101
fdt14i1d roof
hodtidig  fi17]

HARNESS CONNECTOR:

COMPONENT SIDE

AK200947AB

STEP 6. Check harness connector C-15 at left bank heated
oxygen sensor (rear) and harness connector D-135 at PCM
for damage.

Q: Is the harness connector in good condition?

YES : Check harness connector E-112 at intermediate
connector for damage, and repair or replace as
required. Refer to GROUP 00E, Harness Connector
Inspection. If intermediate connector E-112 is in good
condition, repair harness wire between left bank
heated oxygen sensor (rear) connector C-15 (terminal
No. 4) and PCM connector D-135 (terminal No. 116)
because of open circuit or harness damage. Then go
to Step 15.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 15.
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STEP 7. Check harness connector C-15 at left bank heated
oxygen sensor (rear) for damage.

CONNECTOR: C-15 Q: Is the harness connector in good condition?
2 k \ |
W\

= YES : Go to Step 8.
NO : Repair or replace it. Refer to GROUP 00E, Harness
LEFT BANK

HEATED OXYGEN _ Connector Inspection P.00E-2. Then go to Step 15.
"SENSOR (REAR) §

00
o0
B L4A3)

HARNESS

-CONNECTOR:
COMPONENT SIDE

AK201280AC
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STEP 8. Check the continuity at left bank heated oxygen
sensor (rear) harness side connector C-15.

(1) Disconnect the connector C-15 and measure at the harness

CONNECTOR: C-15
VN k \ \ \\ side.
\ DR\

LEFT BANK

f2\/1\
Jal
B L4A3)
HARNESS

-CONNECTOR:
COMPONENT SIDE

AK201280AC

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

C-15 HARNESS e Should be less than 2 ohms.

CONNECTOR:

COMPONENT SIDE Q: Does continuity exist?

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

oY1)
4)3

AK000239 AX

STEP 9. Check harness connector D-135 at PCM for
damage.

Q: Is the harness connector in good condition?

PCM YES : Go to Step 10.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 15.

CONNECTOR: D-135

1

D-135(GR)

1102101100999
112111110 09/108]
12011911 17]

"
HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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STEP 10. Check for open circuit and harness damage
between left bank heated oxygen sensor (rear) connector
C-15 (terminal No. 2) and PCM connector D-135 (terminal
No. 96).

LEFT BANK
HEATED OXYGEN
\SENSOR (REAR) §

"HARNESS
-CONNECTOR:
COMPONENT SIDE

AK201280AC

CONNECTOR: D-135

D-135(GR)

5940 | o2
o4 waq‘mm

1211111 07] 106
heoiidig fii7ieieg 1413

HARNESS CONNECTOR
COMPONENT SIDE

~I889I

AK200947AB

NOTE: Check harness after checking intermediate connector
E-112. If intermediate connector E-112 is damaged, repair or
replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 15.

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 15.
NO : Repairit. Then go to Step 15.
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CONNECTOR: D-135

PCM
D-135(GR)
92191
04 107 9
i foshosfio
hodiidig  fiizefs 1411
HARNESS CONNECTOR:

COMPONENT SIDE
AK200947AB

STEP 11. Check harness connector D-135 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Go to Step 12.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 15.
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STEP 12. Check for harness damage between left bank
heated oxygen sensor (rear) connector C-15 (terminal No.
2) and PCM connector D-135 (terminal No. 96).

LEFTBANK
HEATED OXYGEN
SENSOR(REAR)’

"HARNESS
-CONNECTOR:

COMPONENT SIDE
AK201280AC

CONNECTOR: D-135

o5dlod |
oaDXrod1oz}101
1o froof
hodiidiig  fi17]

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

NOTE: Check harness after checking intermediate connector
E-112. If intermediate connector E-112 is damaged, repair or
replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 15.

Q: Is the harness wire in good condition?

YES : Go to Step 13.
NO : Repairit. Then go to Step 15.

TSB Revision




MULTIPORT FUEL INJECTION (MFI) -
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-363

STEP 13. Check for short circuit to ground and harness
damage between left bank heated oxygen sensor (rear)
connector C-15 (terminal No. 4) and PCM connector D-135
(terminal No. 116).

LEFT BANK
HEATED OXYGEN
\SENSOR (REAR) §

"HARNESS
-CONNECTOR:
COMPONENT SIDE

AK201280AC

CONNECTOR: D-135

PCM

D-135(GR)

5940 | o2
o4 waq‘mm

1211111 07] 106
heoiidig fii7ieieg 1413

HARNESS CONNECTOR
COMPONENT SIDE

~I889I

AK200947AB

NOTE: Check harness after checking intermediate connector
E-112. If intermediate connector E-112 is damaged, repair or
replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 15.

Q: Is the harness wire in good condition?

YES : Go to Step 14.
NO : Repairit. Then go to Step 15.
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CONNECTOR: C-15

LEFT BANK
HEATED OXYGEN _
‘SENSOR (REAR) ¢

/(2\/\

A
® L4A3)

"HARNESS
-CONNECTOR:

COMPONENT SIDE

AK201280AC

HEATED
OXYGEN
SENSOR

. BLACK COMPONENT

SIDE
CONNECTOR

MD998464 AKX01624 AL

‘)

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

(1) Disconnect the left bank heated oxygen sensor (rear)
connector C-15 and connect test harness special tool
MD998464 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) Drive at 50 km/h (31 mph) or more for 10 minutes.

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

(5) Measure the output voltage of heated oxygen sensor under
the following driving.

a. Transmission: "L" range

b. Drive with wide open throttle

c. Engine: 3,500 r/min or more

Standard value: 0.6 — 1.0 volt

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.

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.

STEP 15. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 12
P.13A-4.

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

Q:Is DTC P0156 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0157: Heated Oxygen Sensor Circuit Low Voltage (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Circuit

C-15
MU802605
q’ié LEFT BANK
A2 HEATED OXYGEN
(3)4) g SENSOR (REAR)
1 Y3 2 4
' L
FROM MFI RELAY Q =
|
o =
TO PCM
E-112 1 }
[1] o [2] s 3
3]4]5]6]
X 1]
Q E
I
@ 3
D135 96 116
(MU803805) Y
(e 5
103] 04
LG 7

POWERTRAIN CONTROL
MODULE (PCM)

AK501062
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CONNECTOR: C-15 %\ \ |
: NN

LEFT BANK

AK201279AD

—

CONNECTOR: E-112 \/j<\

AK201052AB

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 116) 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 to the PCM (terminal
No. 96).

TECHNICAL DESCRIPTION

¢ 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).

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

CONNECTOR: D-135

PCM

D-135(GR)

AK201038AF

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
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)
¢ Heated oxygen sensor heater (front) monitor
¢ Heated oxygen sensor heater (rear) monitor
o Air/fuel ratio feedback monitor
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Sensor (The sensor below is determined to be ¢ Intake air temperature sensor
normal) o Barometric pressure sensor
¢ Volume airflow sensor
¢ Engine coolant temperature sensor

DTC SET CONDITIONS
Logic Flow Chart

(Csmar )

<Y

MONITORING
CONDITIONS

+5V ON

MALFUNCTION

MONITORING
CONDITIONS

MODULATE A/F CONDITION TO RICH

)

VF <0.15V

8secs HAS PASSED

YES

GOOD

MALFUNCTION

/

A

o)

AK501060
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13A-368

MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

Check Conditions

o After 2 seconds or more pass from the time when
the monitor determines normally for detecting an

open circuit.

OBD-Il DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-II Drive Cycle —
Pattern 12 P.13A-4.

¢ Left bank heated oxygen sensor (rear) signal volt-

age has continued to be 0.15 volt or lower.

TROUBLESHOOTING HINTS (The most

* Engine coolant temperature is higher than 76°C  |ikely causes for this code to be set are:)

(169°F).

o Left bank heated oxygen sensor (rear) failed.

than 100 Hz. _ (rear) output line.
¢ At least 20 seconds have passed since fuel shut e Connector damage.
off control was canceled. e PCM failed.
Judgement Criterion
e Making the air/fuel ratio 15 percent richer for 8
seconds 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-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B
o MB998464: Test Harness Set

MB991827

AK302970AB

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
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).
a. Transmission: "L" range
b. Drive with wide open throttle
c. Engine: 3,500 r/min or more
¢ The output voltage should be between 0.6 and 1.0
volt.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use
Troubleshooting/Inspection Service Points — How to
Cope with Intermittent Malfunctions P.00-13.

NO: Go to Step 2.

TSB Revision




MULTIPORT FUEL INJECTION (MFI) -
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-369

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

connector C-15 and connect test harness special tool
MD998464 to the connector on the left bank heated oxygen
L B GEN sensor (rear) side. . _
‘\SENSOR (REAR) ¢ (2) Warm up the engine until engine coolant temperature
IR reaches 80°C (176°F) or higher.
(3) Drive at 50 km/h (31 mph) or more for 10 minutes.

CONNECTOR: C-15 \ (1) Disconnect the left bank heated oxygen sensor (rear)
/X< \
SR

/(2\/\

A
® L4A3)

"HARNESS
-CONNECTOR:
COMPONENT SIDE

AK201280AC

HEATED (4) Connect a digital voltage meter between terminal No. 2
C 1 OXYGEN (black clip of special tool) and terminal No. 4 (white clip of
BB SENSOR special tool).
. BLACK COMPONENT (5) Measure the output voltage of heated oxygen sensor under
SIDE the following driving.
D CONNECTOR T
a. Transmission: "L" range
WHITE b. Drive with wide open throttle
‘_ | , c. Engine: 3,500 r/min or more
MDoohaes  AKXOT624AL Standard value: 0.6 — 1.0 volt

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.

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)
1 3A 370 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

STEP 3. Check harness connector C-15 at left bank heated
oxygen sensor (rear) and harness connector D-135 at PCM
for damage.
CONNECTOR: C-15 Q: Is the harness connector in good condition?
- YES : Go to Step 4.
NO : Repair or replace it. Refer to GROUP 00E, Harness
LEFT BANK

HEATED OXYGEN Connector Inspection P.00E-2. Then go to Step 5.
"SENSOR (REAR) §

"HARNESS
-CONNECTOR:

COMPONENT SIDE
AK201280AC

CONNECTOR: D-135

195 [

o4 101
fdt14i1d roof
hodtidig  fi17]

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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MULTIPORT FUEL INJECTION (MFI) 13A-371
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 4. Check for short circuit to ground between left
bank heated oxygen sensor (rear) connector C-15
(terminal No. 4) and PCM connector D-135 (terminal No.
116).

LEFT BANK
HEATED OXYGEN
\SENSOR (REAR) §

"HARNESS
-CONNECTOR:
COMPONENT SIDE

AK201280AC

CONNECTOR: D-135

D-135(GR)

5940 | o2
o4 waq‘mm

1211111 07] 106
heoiidig fii7ieieg 1413

HARNESS CONNECTOR
COMPONENT SIDE

~I889I

AK200947AB

NOTE: Check harness after checking intermediate connector
E-112. IF intermediate connector is damaged, repair or replace
it. Refer to Group 00E, Harness Connector Inspection P.00E-2.

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 5.
NO : Repairit. Then go to Step 5.
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- MULTIPORT FUEL INJECTION (MFI)
1 3A 372 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

STEP 5. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 12
P.13A-4.

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

Q:Is DTC P0157 set?

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

DTC P0158: Heated Oxygen Sensor Circuit High Voltage (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Circuit

C-15
MU802605
DA LEFT BANK
(1X2) HEATED OXYGEN
(3Y4) g SENSOR (REAR)
1 Y3 2 4
X L
FROM MFI RELAY Q =
—
m =
TO PCM
E-112
[1] o [2] 1T 3
3]4]5]6]
X L
Q E
I
0 2
D-135 96 116
(MU803805) Y
9 5
03] 04
i 7

POWERTRAIN CONTROL
MODULE (PCM)

AK501062
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MULTIPORT FUEL INJECTION (MFI)

13A-373

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

R

LEFT BANK

AK201279AD
CONNECTOR: D-135
> PCM
= D-135(GR)

AK201038AF

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 116) 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 to the PCM (terminal
No. 96).

TECHNICAL DESCRIPTION

¢ 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).

o 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.

CONNECTOR: E-112 \/><\

/ AK201052AB

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
¢ Heated oxygen sensor heater (rear) monitor
o Air/fuel ratio feedback monitor

Sensor (The sensor below is determined to be
normal)
¢ Volume airflow sensor
e Engine coolant temperature sensor
¢ Intake air temperature sensor
e Barometric pressure sensor
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13A-374

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

MULTIPORT FUEL INJECTION (MFI)

DTC SET CONDITIONS
Logic Flow Chart

( START )

Check Condition

e 2 seconds or more have passed since the engine

starting sequence was completed.

Judgement Criterion

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

2 seconds.

OUTPUT VOLTAGE > 1.2V

A4
A

MONITORING
CONDITIONS

NO

2secs HAVE PASSED?

MALFUNCTION

GOOD

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

Pattern 20 P.13A-4.

(rear) output line.
e Connector damage.
o PCM failed.

TSB Revision
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likely causes for this code to be set are:)
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MULTIPORT FUEL INJECTION (MFI) -
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-375

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991911: Main Harness B

STEP 1. Check harness connector C-15 at left bank heated
oxygen sensor (rear) and harness connector D-135 at PCM
for damage.

CONNECTOR: C-15 % \ \\/\\—

LEFT BANK

3
A A3/
HARNESS

-CONNECTOR:
COMPONENT SIDE

Q: Is the harness connector in good condition?
YES : Go to Step 2.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 3.

AK201280AC

CONNECTOR: D-135

9 92191

04 101 9

121111 0

hodiidig  frizefs 141
HARNESS CONNECTOR:

COMPONENT SIDE

D-135(GR)

AK200947AB
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- MULTIPORT FUEL INJECTION (MFI)
1 3A 376 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

STEP 2. Check for short circuit to power supply between
left bank heated oxygen sensor (rear) connector C-15
(terminal No. 4) and PCM connector D-135 (terminal No.
116).

LEFT BANK
HEATED OXYGEN
\SENSOR (REAR) §

"HARNESS
-CONNECTOR:
COMPONENT SIDE

AK201280AC

CONNECTOR: D-135

D-135(GR)

5940 | o2
o4 waq‘mm

1211111 07] 106
heoiidig fii7ieieg 1413

HARNESS CONNECTOR
COMPONENT SIDE

~I889I

AK200947AB

NOTE: Check harness after checking intermediate connector
E-112. If intermediate connector E-112 is damaged, repair or
replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 3.

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 3.
NO : Repairit. Then go to Step 3.
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MULTIPORT FUEL INJECTION (MFI) -
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-377

STEP 3. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 20
P.13A-4.

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

Q:Is DTC P0158 set?

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

DTC P0159: Heated Oxygen Sensor Circuit Slow Response (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Circuit

C-15
MU802605
DA LEFT BANK
(1X2) HEATED OXYGEN
(3Y4) g SENSOR (REAR)
1 Y3 2 4
X L
FROM MFI RELAY Q =
—
m =
TO PCM
E-112
[1] o [2] 1T 3
3]4]5]6]
X L
Q E
I
0 2
D-135 96 116
(MU803805) Y
9 5
03] 04
i 7

POWERTRAIN CONTROL
MODULE (PCM)

AK501062

TSB Revision




13A-378

MULTIPORT FUEL INJECTION (MFI)

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

R

LEFT BANK

AK201279AD

CONNECTOR: D-135

;7 PCM
P
D D-13t>(GR)

AK201038AF

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 116) 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 the PCM (terminal
No. 96).

e The PCM applies an offset voltage of 0.5 volt to
terminal No. 2 of the left bank heated oxygen
sensor (rear).

TECHNICAL DESCRIPTION
¢ 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).

CONNECTOR:E-112 —_ | "/

/ AK201052AB

e The PCM checks for the left bank heated oxygen
sensor (rear) output line.

DESCRIPTIONS OF MONITOR METHODS

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

MONITOR EXECUTION

Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

Other Monitor (There is no temporary DTC stored
in memory for the item monitored below)
¢ Heated oxygen sensor heater (front) monitor
o Heated oxygen sensor heater (rear) monitor
¢ Air/fuel ratio feedback monitor
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MULTIPORT FUEL INJECTION (MFI)
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

13A-379

Sensor (The sensor below is determined to be
normal)
¢ Volume airflow sensor
¢ Engine coolant temperature sensor

DTC SET CONDITIONS

Logic Flow Chart

( START )

¢ Intake air temperature sensor
e Barometric pressure sensor

A 4

<.
<

MONITORING
CONDITIONS

AT FUEL CUT START?

OUTPUT VOLTAGE
CROSSES 0.2V
DURING FUEL CUT

6secs HAVE PASSED?

MALFUNCTION

OUTPUT VOLTAGE > 0.5V

YES

GOOD

A

END
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- MULTIPORT FUEL INJECTION (MFI)
1 3A 380 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

Check Conditions . . OBD-Il DRIVE CYCLE PATTERN
¢ Engine coolant temperature is higher than 76°C i . , ,
(169°F). Refer to Diagnostic Function — OBD-II Drive Cycle —
e The left bank heated oxygen sensor (front) is Pattern 2 P.13A-4.
active.
e The cumulative volume airflow sensor outputis ~ TROUBLESHOOTING HINTS (The most
higher than 4,000 Hz. likely causes for this code to be set are:)
¢ Fuel is being shut off. e Left bank heated oxygen sensor (rear) deterio-
Judgement Criterion rated.
¢ Left bank heated oxygen sensor (rear) output » Connector damage.
voltage does not reach 0.2 volt for 6 seconds e PCM failed.

from fuel cut start.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
¢ MB991827: USB Cable
e MB991911: Main Harness B

STEP 1. Replace the left bank heated oxygen sensor (rear).

(1) Replace the left bank heated oxygen sensor (rear).

(2) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-Il Drive Cycle — Pattern 2
P.13A-4.

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

Q:Is DTC P0159 set?
YES : Refer to, P156 — Heated Oxygen Sensor Circuit (bank
2, sensor 2) P.13A-349, P0157 — Heated Oxygen
Sensor Circuit Low Voltage (bank 2, sensor 2)
P.13A-365, DTC P0158 — Heated Oxygen Sensor
Circuit High Voltage (bank 2, sensor 2) P.13A-372.
NO : The inspection is complete.
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MULTIPORT FUEL INJECTION (MFI) 13A-381
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0160: Heated Oxygen Sensor Circuit No Activity Detected (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Circuit

C-15
MU802605
q’ié LEFT BANK
A2 HEATED OXYGEN
(3)4) g SENSOR (REAR)
1 Y3 2 4
' L
FROM MFI RELAY Q =
|
o =
TO PCM
E-112 1 }
[1] o [2] s 3
3]4]5]6]
X 1]
Q E
I
@ 3
D135 96 116
(MU803805) Y
(e 5
103] 04
LG 7

POWERTRAIN CONTROL
MODULE (PCM)

AK501062
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13A-382

MULTIPORT FUEL INJECTION (MFI)

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

R

LEFT BANK

AK201279AD
CONNECTOR: D-135
> PCM
= D-135(GR)

AK201038AF

CIRCUIT OPERATION

¢ A voltage corresponding to the oxygen concen-
tration in the exhaust gas is sent to the PCM (ter-
minal No. 116) 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.
96).

e The PCM applies an offset voltage of 0.5 volt to
terminal No. 2 of the left bank heated oxygen
sensor (rear).

TECHNICAL DESCRIPTION

¢ 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 the left bank heated oxygen
sensor (rear) output voltage.

CONNECTOR:E-112 —_ | "/

/ AK201052AB

DESCRIPTIONS OF MONITOR METHODS

Left bank heated oxygen sensor (rear) output voltage
does not change during specified.

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
¢ Air/fuel ratio feedback monitor

Sensor (The sensor below is determined to be
normal)

Volume airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor
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MULTIPORT FUEL INJECTION (MFI) -
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS 13A-383

DTC SET CONDITIONS

Logic Flow Chart

MONITORING NO

CONDITION

OUTPUT VOLTAGE
CHANGE < 0.313 V

GO/STOP OPERATION
FOR SPECIFIED TIME

MALFUNCTION
by GOOD
END
AK302399
. e A total of more than 10 seconds have
Check Conditions o 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.

o The left bank heated oxygen sensor (front) is
active.

e The cumulative volume airflow sensor output fre-
quency for every 2 seconds is higher than 4,000
Hz.

e Repeat 3 or more times: drive !, stop 2.
Drive
e Engine speed is higher than 1,500 r/min.
o Volumetric efficiency is higher than 40 per-
cent.
¢ Vehicle speed is higher than 30 km/h (19
mph).

Stop 2:
¢ Vehicle speed is lower than 1.5 km/h (1.0
mph).

Judgement Criterion
¢ Change in the output voltage of the left bank

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

NOTE: Monitoring stops after fuel has been shut
off for more than 38 seconds.
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- MULTIPORT FUEL INJECTION (MFI)
1 3A 384 MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

OBD-ll DRIVE CYCLE PATTERN TROUBLESHOOTING HINTS (The most

Refer to Diagnostic Function — OBD-II Drive Cycle —  likely causes for this code to be set are:)
Pattern 13 P.13A-4. o Left bank heated oxygen sensor (rear) deterio-
rated.
e Connector damage.
o PCM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (MUT-IIl Sub Assembly)
e MB991824: V.C.I.
¢ MB991827: USB Cable
e MB991911: Main Harness B

STEP 1. Replace the left bank heated oxygen sensor (rear).

(1) Replace the left bank heated oxygen sensor (rear).

(2) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 13
P.13A-4.

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

Q:Is DTC P0160 set?

YES : Refer to, P0156 — Heated Oxygen Sensor Circuit
(bank 2, sensor 2) P.13A-349, P0157 — Heated
Oxygen Sensor Circuit Low Voltage (bank 2, sensor
2) P.13A-365, DTC P0158 — Heated Oxygen Sensor
Circuit High Voltage (bank 2, sensor 2) P.13A-372.

NO : The inspection is complete.

NEXT>> :
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	STEP 9. Check for open circuit, short circuit to ground and harness damage between throttle position sensor connector B-05 (terminal No. 1) and PCM connector D-135 (terminal No. 115).
	STEP10. 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-05 at throttle position sensor for damage.
	STEP 3. Check the continuity at throttle position sensor harness side connector B-05.
	STEP 4. Check harness connector D-135 at PCM for damage.
	STEP 5. Check for open circuit and harness damage between throttle position sensor connector B-05 (terminal No. 4) and PCM connector D-135 (terminal No. 105).
	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-37 by backprobing.
	STEP 3. Check harness connector B-37 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-37 at engine coolant temperature sensor for damage.
	STEP 6. Measure the sensor supply voltage at engine coolant temperature sensor harness side connector B-37.
	STEP 7. Check harness connector D-135 at PCM for damage.
	STEP 8. Check the continuity at engine coolant temperature sensor harness side connector B-37.
	STEP 9. Check harness connector D-135 at PCM for damage.
	STEP 10. Check for harness damage between engine coolant temperature sensor connector B-37 (terminal No. 2) and PCM connector D-135 (terminal No. 96).
	STEP 11. Check the engine coolant temperature sensor.
	STEP 12. Check harness connector D-135 at PCM for damage.
	STEP 13. Check for harness damage between engine coolant temperature sensor connector B-37 (terminal No. 1) and PCM connector D-135 (terminal No. 98).
	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.
	STEP 2. Test the OBD-II drive cycle.


	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 (right front).
	STEP 2. Measure the sensor output voltage at right bank heated oxygen sensor (front) connector B-07 by backprobing
	STEP 3. Measure the sensor output voltage at PCM connector D-135 by backprobing
	STEP 4. Check harness connector B-07 at right bank heated oxygen sensor (front) and harness connector D-135 at PCM for damage.
	STEP 5. Using scan tool MB991958, check data list item 39: Right Bank Heated Oxygen Sensor Bank 1, Sensor 1 (right front).
	STEP 6. Check harness connector B-07 at right bank heated oxygen sensor (front) and harness connector D-135 at PCM for damage.
	STEP 7. Check harness connector B-07 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-07.
	STEP 9. Check harness connector D-135 at PCM for damage.
	STEP 10. Check for open circuit and harness damage between right bank heated oxygen sensor (front) connector B-07 (terminal No. 2) and PCM connector D-135 (terminal No. 96).
	STEP 11. Check harness connector D-135 at PCM for damage.
	STEP 12. Check for harness damage between right bank heated oxygen sensor (front) connector B-07 (terminal No. 2) and PCM connector D-135 (terminal No. 96).
	STEP 13. Check for short circuit to ground and harness damage between right bank heated oxygen sensor (front) connector B-07 (terminal No. 4) and PCM connector D-135 (terminal No. 109).
	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 (right front).
	STEP 2. Check the right bank heated oxygen sensor (front).
	STEP 3. Check harness connector B-07 at right bank heated oxygen sensor (front) and harness connector D-135 at PCM for damage.
	STEP 4. Check for short circuit to ground between right bank heated oxygen sensor (front) connector B-07 (terminal No. 4) and PCM connector D-135 (terminal No. 109).
	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-07 at right bank heated oxygen sensor (front) and harness connector D-135 at PCM for damage.
	STEP 2. Check for short circuit to power supply between right bank heated oxygen sensor (front) connector B-07 (terminal No. 4) and PCM connector D-135 (terminal No. 109).
	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 (right front).
	STEP 2. Check the right bank heated oxygen sensor (front).
	STEP 3. Check harness connector B-07 at right bank heated oxygen sensor (front) and harness connector D-135 at PCM for damage.
	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 (right rear).
	STEP 2. Check for exhaust leak.
	STEP 3. Check for intake system vacuum leak.
	STEP 4. Check harness connector B-07 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-44 at intermediate connector for damage.
	STEP 7. Measure the right bank injector resistance at intermediate connector B-44.
	STEP 8. Check harness connector B-01, B-02, B-03 at right bank injector for damage.
	STEP 9. Check the right bank injector.
	STEP 10. Check harness connector D-132, D-135 at PCM for damage.
	STEP 11. Check for harness damage between right bank heated oxygen sensor (front) connector B-07 (terminal No. 4) and PCM connector D-135 (terminal No. 109).
	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 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 (right rear).
	STEP 2. Measure the sensor output voltage at right bank heated oxygen sensor (rear) connector C-14 by backprobing
	STEP 3. Measure the sensor output voltage at PCM connector D-135 by backprobing
	STEP 4. Check harness connector C-14 at right bank heated oxygen sensor (rear) and harness connector D-135 at PCM for damage.
	STEP 5. Using scan tool MB991958, check data list item 69: Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).
	STEP 6. Check harness connector C-14 at right bank heated oxygen sensor (rear) and harness connector D-135 at PCM for damage.
	STEP 7. Check harness connector C-14 at right bank heated oxygen sensor (rear) for damage.
	STEP 8. Check the continuity at right bank heated oxygen sensor (rear) harness side connector C-14.
	STEP 9. Check harness connector D-135 at PCM for damage.
	STEP 10. Check for open circuit and harness damage between right bank heated oxygen sensor (rear) connector C-14 (terminal No. 2) and PCM connector D-135 (terminal No. 96).
	STEP 11. Check harness connector D-135 at PCM for damage.
	STEP 12. Check for harness damage between right bank heated oxygen sensor (rear) connector C-14 (terminal No. 2) and PCM connector D-135 (terminal No. 96).
	STEP 13. Check for short circuit to ground and harness damage between right bank heated oxygen sensor (rear) connector C-14 (terminal No. 4) and PCM connector D-135 (terminal No. 117).
	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 (right rear).
	STEP 2. Check the right bank heated oxygen sensor (rear).
	STEP 3. Check harness connector C-14 at right bank heated oxygen sensor (rear) and harness connector D-135 at PCM for damage.
	STEP 4. Check for short circuit to ground between right bank heated oxygen sensor (rear) connector C-14 (terminal No. 4) and PCM connector D-135 (terminal No. 117).
	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 C-14 at right bank heated oxygen sensor (rear) and harness connector D-135 at PCM for damage.
	STEP 2. Check for short circuit to power supply between right bank heated oxygen sensor (rear) connector C-14 (terminal No. 4) and PCM connector D-135 (terminal No. 117).
	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. Replace the right bank heated oxygen sensor (rear).


	DTC P0140: Heated Oxygen Sensor Circuit No Activity Detected (bank 1, sensor 2)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Replace the right bank heated oxygen sensor (rear).


	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 (left front).
	STEP 2. Measure the sensor output voltage at left bank heated oxygen sensor (front) connector B-26 by backprobing
	STEP 3. Measure the sensor output voltage at PCM connector D-135 by backprobing.
	STEP 4. Check harness connector B-26 at left bank heated oxygen sensor (front) and harness connector D-135 at PCM for damage.
	STEP 5. Using scan tool MB991958, check data list item 11: Heated Oxygen Sensor Bank 2, Sensor 1 (left front).
	STEP 6. Check harness connector B-26 at left bank heated oxygen sensor (front) and harness connector D-135 at PCM for damage.
	STEP 7. Check harness connector B-26 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-26.
	STEP 9. Check harness connector D-135 at PCM for damage.
	STEP 10. Check for open circuit and harness damage between left bank heated oxygen sensor (front) connector B-26 (terminal No. 2) and PCM connector D-135 (terminal No. 96).
	STEP 11. Check harness connector D-135 at PCM for damage.
	STEP 12. Check for harness damage between left bank heated oxygen sensor (front) connector B-26 (terminal No. 2) and PCM connector D-135 (terminal No. 96).
	STEP 13. Check for short circuit to ground and harness damage between left bank heated oxygen sensor (front) connector B-26 (terminal No. 4) and PCM connector D-135 (terminal No. 108).
	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 (left front).
	STEP 2. Check the left bank heated oxygen sensor (front).
	STEP 3. Check harness connector B-26 at left bank heated oxygen sensor (front) and harness connector D-135 at PCM for damage.
	STEP 4. Check for short circuit to ground between left bank heated oxygen sensor (front) connector B-26 (terminal No. 4) and PCM connector D-135 (terminal No. 108).
	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-26 at left bank heated oxygen sensor (front) and harness connector D-135 at PCM for damage.
	STEP 2. Check for short circuit to power supply between left bank heated oxygen sensor (front) connector B-26 (terminal No. 4) and PCM connector D-135 (terminal No. 108).
	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 (left front).
	STEP 2. Check the left bank heated oxygen sensor (front).
	STEP 3. Check harness connector B-26 at left bank heated oxygen sensor (front) and harness connector D-135 at PCM for damage.
	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 (left rear).
	STEP 2. Check for exhaust leak.
	STEP 3. Check for intake system vacuum leak.
	STEP 4. Check harness connector B-26 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-44 at intermediate connector for damage.
	STEP 7. Check the left bank injector resistance at intermediate connector B-44.
	STEP 8. Check harness connector B-33, B-35, B-11 at left bank injector for damage.
	STEP 9. Check the left bank injector.
	STEP 10. Check harness connector D-132, D-135 at PCM for damage.
	STEP 11. Check for harness damage between left bank heated oxygen sensor (front) connector B-26 (terminal No. 4) and PCM connector D-135 (terminal No. 108).
	STEP 12. Check for harness damage between left bank injector connector and PCM connector.
	STEP 13. Check the fuel pressure.
	STEP 14. 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: Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).
	STEP 2. Measure the sensor output voltage at left bank heated oxygen sensor (rear) connector C-15 by backprobing.
	STEP 3. Measure the sensor output voltage at PCM connector D-135 by backprobing.
	STEP 4. Check harness connector C-15 at left bank heated oxygen sensor (rear) and harness connector D-135 at PCM for damage.
	STEP 5. Using scan tool MB991958, check data list item 59: Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).
	STEP 6. Check harness connector C-15 at left bank heated oxygen sensor (rear) and harness connector D-135 at PCM for damage.
	STEP 7. Check harness connector C-15 at left bank heated oxygen sensor (rear) for damage.
	STEP 8. Check the continuity at left bank heated oxygen sensor (rear) harness side connector C-15.
	STEP 9. Check harness connector D-135 at PCM for damage.
	STEP 10. Check for open circuit and harness damage between left bank heated oxygen sensor (rear) connector C-15 (terminal No. 2) and PCM connector D-135 (terminal No. 96).
	STEP 11. Check harness connector D-135 at PCM for damage.
	STEP 12. Check for harness damage between left bank heated oxygen sensor (rear) connector C-15 (terminal No. 2) and PCM connector D-135 (terminal No. 96).
	STEP 13. Check for short circuit to ground and harness damage between left bank heated oxygen sensor (rear) connector C-15 (terminal No. 4) and PCM connector D-135 (terminal No. 116).
	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 Voltage (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 (left rear).
	STEP 2. Check the left bank heated oxygen sensor (rear).
	STEP 3. Check harness connector C-15 at left bank heated oxygen sensor (rear) and harness connector D-135 at PCM for damage.
	STEP 4. Check for short circuit to ground between left bank heated oxygen sensor (rear) connector C-15 (terminal No. 4) and PCM connector D-135 (terminal No. 116).
	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 C-15 at left bank heated oxygen sensor (rear) and harness connector D-135 at PCM for damage.
	STEP 2. Check for short circuit to power supply between left bank heated oxygen sensor (rear) connector C-15 (terminal No. 4) and PCM connector D-135 (terminal No. 116).
	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. Replace the left bank heated oxygen sensor (rear).


	DTC P0160: Heated Oxygen Sensor Circuit No Activity Detected (bank 2, sensor 2)
	Logic Flow Chart
	DIAGNOSIS
	STEP 1. Replace the left bank heated oxygen sensor (rear).
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