13Ac-1

GROUP 13Ac

DIAGNOSTIC
TROUBLE CODE
PROCEDURES




13Ac-2 DIAGNOSTIC TROUBLE CODE PROCEDURES

DTC P0101: Volume Airflow Circuit Range/Performance Ploblem

Volume Airflow Sensor Circuit
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DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: B-22X
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CONNECTORS: D-133, D-134
PCM
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AK201038AH

CIRCUIT OPERATION

¢ The volume airflow sensor power is supplied from
the MFI relay (terminal No. 1), and the ground is
provided on the PCM (terminal No. 88).

¢ 5-volt power is applied to the volume airflow sen-
sor output terminal (terminal No. 3) from the PCM
(terminal No. 63). The volume airflow sensor gen-
erates a pulse signal when the output terminal
and ground are opened/closed (opened/short).

TECHNICAL DESCRIPTION

o While the engine is running, the volume airflow
sensor outputs a pulse signal which corresponds
to the volume of air flow.

e The PCM checks whether the frequency of this
signal output by the volume airflow sensor while
the engine is running is at or above the set value.

o When the throttle position sensor output voltage
is low, the PCM causes the power transistor to be
"ON" to send an volume airflow sensor reset sig-
nal to the volume airflow sensor. In response to
the reset signal, the volume airflow sensor resets
the filter circuit and improves the ability of the vol-
ume airflow sensor to measure the amount of air
in a small air intake region.

CONNECTOR: |3748LJ
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AK200940AD

DTC SET CONDITIONS

Check Conditions
o Throttle position sensor output voltage is 1.5 volts
or higher.
o Engine speed is higher than 2,000 r/min.

Judgement Criteria
¢ Volume airflow sensor output frequency has con-
tinued to be 60 Hz or lower for 2 seconds.

Check Conditions
o Throttle position sensor output voltage is 2 volts
or lower.
e Engine speed is lower than 2,000 r/min.

Judgement Criteria
¢ Volume airflow sensor output frequency has con-
tinued to be 800 Hz or higher for 2 seconds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are:)
¢ \olume airflow sensor failed.
e Open or shorted volume airflow sensor circuit, or
loose connector.
e PCM failed.
o Air leak between volume airflow sensor and throt-
tle body.
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13Ac-4 DIAGNOSTIC TROUBLE CODE PROCEDURES

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

MB991502

STEP 1. Using scan tool MB991502, check data list item 12:
Volume Airflow Sensor.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991502 to the data reading mode for item
12, Volume Airflow Sensor.
(4) Warm up the engine to normal operating temperature: 80°C
to 95°C (176°F to 203°F).
e The standard value during idling should be 10 Hz or
more.
¢ When the engine is revved, the frequency should
increase according to the increase in engine speed.
(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 P.00-6.

NO : Go to Step 2.

H

CONNECTOR:

COMPONENT SIDE
~

B-48 HARNESS
CONNECTOR:
HARNESS SIDE

AKX01515 AJ

STEP 2. Measure the reset signal voltage at volume airflow
sensor connector B-48 by backprobing.

(1) Do not disconnect the connector B-48.

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

(3) Measure the voltage between terminal No. 7 and ground by
backprobing.
¢ Voltage should be between 6.0 and 9.0 volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the measured voltage between 6.0 and 9.0 volts?

YES : Go to Step 5.
NO : Go to Step 3.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-5

W7 ///!l\ B-48(8) AK200937AB

CONNECTOR: D-133
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STEP 3. Check connector B-48 at volume airflow sensor
and connector D-133 at PCM for damage.
Q: Is the 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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13Ac-6 DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 4. Check for short circuit to ground between volume
airflow sensor connector B-48 (terminal No. 7) and PCM
connector D-133 (terminal No. 37).
Q: Is the harness wire in good condition?
YES : Replace the volume airflow sensor. Then go to Step
9.
NO : Repairit. Then go to Step 9.

N B-48(B)
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13Ac-7

V]
B-48 HARNESS LO:
CONNECTOR: :Q
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AKX01515 AJ

STEP 5. Measure the reset signal voltage at volume airflow
sensor connector B-48 by backprobing.

(1) Do not disconnect the connector B-48.

(2) Start the engine and run at idle.

(3) Measure the voltage between terminal No. 7 and ground by
backprobing.
o When the engine idling, voltage should be 1.0 volt or
less.
o When the engine speed is 3,000 r/min, voltage should
be between 6.0 and 9.0 volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the voltage normal?

YES : Go to Step 8.
NO : Go to Step 6.
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STEP 6. Check connector B-48 at volume airflow sensor
and connector D-133 at PCM for damage.
Q: Is the connector in good condition?
YES : Goto Step 7.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 9.
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DIAGNOSTIC TROUBLE CODE PROCEDURES
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STEP 7. Check for open circuit and harness damage
between volume airflow sensor connector B-48 (terminal
No. 7) and PCM connector D-133 (terminal No. 37).
Q: Is the harness wire in good condition?

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

NO : Repairit. Then go to Step 9.

H

CONNECTOR:

COMPONENT SIDE
~

I\ AK200937AB

STEP 8. Replace the volume airflow sensor.

(1) Replace the volume airflow sensor.

(2) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0101 set?

YES : Replace the PCM. Then go to Step 9.
NO : The inspection is complete.

STEP 9. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0101 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-9

DTC P0102: Volume Airflow Circuit Low Input

Volume Airflow Sensor Circuit
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13Ac-10 DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: B-22X
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AK200940AD

CIRCUIT OPERATION

¢ The volume airflow sensor power is supplied from
the MFI relay (terminal No. 1), and the ground is
provided on the PCM (terminal No. 88).

¢ 5-volt power is applied to the volume airflow sen-
sor output terminal (terminal No. 3) from the PCM
(terminal No. 63). The volume airflow sensor gen-
erates a pulse signal when the output terminal
and ground are opened/closed (opened/short).

TECHNICAL DESCRIPTION
o While the engine is running, the volume airflow
sensor outputs a pulse signal which corresponds
to the volume of air flow.
e The PCM checks whether the frequency of this
signal output by the volume airflow sensor while
the engine is running is at or above the set value.

CONNECTORS: D-133, D-134

D-133(GR) D-134(GR)

AK201038AH

DTC SET CONDITIONS

Check Conditions
e Engine speed is higher than 500 r/min.

Judgement Criteria
¢ Volume airflow sensor output frequency has con-
tinued to be 3.3 Hz or lower for 2 seconds.

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

¢ \/olume airflow sensor failed.
e Open or shorted volume airflow sensor circuit, or
loose connector.

e PCM failed.
¢ Air leak between volume airflow sensor and throt-
tle body.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-11

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

MB991502

STEP 1. Using scan tool MB991502, check data list item 12:
Volume Airflow Sensor.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991502 to the data reading mode for item
12, Volume Airflow Sensor.
(4) Warm up the engine to normal operating temperature: 80°C
to 95°C (176°F to 203°F).
e The standard value during idling should be 10 Hz or
more.
¢ When the engine is revved, the frequency should
increase according to the increase in engine speed.
(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 P.00-6.

NO : Go to Step 2.

H

CONNECTOR:

COMPONENT SIDE
~

B-48 HARNESS
CONNECTOR:
HARNESS SIDE

AKX01514 AK

STEP 2. Measure the power supply voltage at volume
airflow sensor connector B-48 by backprobing.

(1) Do not disconnect the connector B-48.

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

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

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 5.
NO : Go to Step 3.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

H
CONNECTOR:
COMPONENT SIDE

%\ B-48(B)

B-48 HARNESS CONNECTOR:
COMPONENT SIDE

06060600!

AKXO01405AK

STEP 3. Measure the power supply voltage at volume

airflow 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. 4 and ground.
¢ Voltage should be battery positive voltage.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

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

YES : Go to Step 4.

NO : Repair harness wire between MFI relay connector B-
22X (terminal No. 1) and volume airflow sensor
connector B-48 (terminal No. 4) because of open
circuit or short circuit to ground. Then go to Step 13.

HARNESS
CONNECTOR:

STEP 4. Check connector B-48 at the volume airflow
sensor for damage.
Q: Is the connector in good condition?

YES : Repair harness wire between MFI relay connector B-
22X (terminal No. 1) and volume airflow sensor
connector B-48 (terminal No. 4) because of harness
damage. Then go to Step 13.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 13.

S CONNECTOR:
SCOMPONENT SIDE

/ //!I\ i AK200937AB

STEP 5. Check connector B-48 at volume airflow sensor
for damage.
Q: Is the 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 13.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-13

STEP 6. Measure the sensor supply voltage at volume

airflow 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. 3 and ground.
e \oltage should be between 4.8 and 5.2 volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the measured voltage between 4.8 and 5.2 volts?

YES : Go to Step 9.
NO: Goto Step 7.

B-48 HARNESS CONNECTOR:
COMPONENT SIDE

060606000!

AKX01406AJ

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

CONNECTOR: D-134 Q: Is the harness connector in good condition?

PCM YES : Go to Step 8.
e NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 13.
E’
@ D-134(GR)

/s|/z 717069686 bbbb
182/81180] 76[7574
B % 385 8483

HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB
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13Ac-14 DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 8. Check for short circuit to ground between volume
airflow sensor connector B-48 (terminal No. 3) and PCM
connector D-134 (terminal No. 63).
Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 13.

NO : Repairit. Then go to Step 13.

N B-48(B)

AK200937AB

CONNECTOR: D-134
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-15

STEP 9. Check the continuity at volume airflow 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.

B-48 HARNESS CONNECTOR:
COMPONENT SIDE

0606006000

Q: Is the continuity normal?

YES : Go to Step 12.
NO : Go to Step 10.

AKX01409 AL

STEP 10. Check connector D-134 at PCM for damage.

CONNECTOR: D-134 Q: Is the connector in good condition?

PCM YES : Go to Step 11.
e NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 13.
E’
@ D-134(GR)

/s|/z 717069686 bbbb
182/81180] 76[7574
B % 385 8483

HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB
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13Ac-16 DIAGNOSTIC TROUBLE CODE PROCEDURES

/ //I N B-48(8) AK200937AB

CONNECTOR: D-134
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HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB

STEP 11. Check for open circuit and harness damage
between volume airflow 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 13.

NO : Repairit. Then go to Step 13.

CONNECTOR: D-134

o

73(72[711706696867/6665)
828,

7877767574
8 685 %
HARNESS CONNECTOR:
COMPONENT SIDE

~J

AK201166AB

STEP 12. Check connector D-134 at PCM for damage.
Q: Is the connector in good condition?

YES : Replace the volume airflow sensor. Then go to Step
13.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 13.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-17

STEP 13. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0102 set?

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

DTC P0106: Barometric Pressure Circuit Range/Performance Problem

Barometric Pressure Sensor Circuit
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CONNECTOR: B-/48LJ = =
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CIRCUIT OPERATION

¢ A 5-volt voltage is supplied to the barometric
pressure sensor power terminal (terminal No. 1)
from the PCM (terminal No. 97). The ground ter-
minal (terminal No. 5) is grounded with PCM (ter-
minal No. 88).

e A voltage that is proportional to the atmospheric
pressure is sent to the PCM (terminal No. 100)
from the barometric pressure sensor output ter-
minal (terminal No. 2).

TECHNICAL DESCRIPTION
e The barometric pressure sensor outputs a volt-
age which corresponds to the barometric pres-
sure.
e The PCM checks whether this voltage is within a
specified range.

CONNECTORS: D-134, D-135

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

AK201038AK

DTC SET CONDITIONS

Check Conditions

e Barometric pressure is lower than 76 kPa (11
psi).

Judgement Criteria

e During 15 times of driving, the changes in the
sensor output voltage should be 0.015 volt
[equivalent to 0.4 kPa (0.06 psi)] or less.

o Make sure that the engine coolant temperature is
72°C (160°F) or higher during each of the 15
times of driving. Also, during each of the 15 times
of driving, make sure that after the engine has
been started, the engine coolant temperature has
increased for 23°C (40°F) or higher.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are:)
o Barometric pressure sensor failed.
e Open or shorted barometric pressure sensor cir-
cuit, or loose connector.
o PCM failed.

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, read the diagnostic
trouble code (DTC).

A CAUTION |

To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.

(3) Read the DTC.

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

Q:Is DTC P0107 set?

YES : Refer to, DTC P0107 — Barometric Pressure Circuit
Low Input P.13Ac-22.

NO : Go to Step 2.
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13Ac-19

STEP 2. Check connector B-48 at the barometric pressure
sensor for damage.

Q: Is the 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 9.

& CONNECTOR:
SN COMPONENT SIDE

B-48 HARNESS CONNECTOR:
COMPONENT SIDE

AKX01409 AL

STEP 3. Check the continuity at barometric pressure
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: Is the continuity normal?

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

CONNECTOR: D-134

L1y

PCM

1

D-134(GR)
6463} [6261]
73(72[711706696867/6665)
I82l81180[7978]77]76[7574)
3 685 @

HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB

STEP 4. Check connector D-134 at PCM for damage.
Q: Is the 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 9.
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HARNESS
S CONNECTOR:
S COMPONENT SIDE

AK200937AB

CONNECTOR: D-134
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HARNESS CONNECTOR:
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CONNECTOR: D-134
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HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB

STEP 5. Check for open circuit and harness damage
between barometric pressure 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.

STEP 6. Check connector D-134 at PCM for damage.
Q: Is the connector in good condition?
YES : Goto Step 7.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 9.
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13Ac-21

H
S CONNECTOR:
SCOMPONENT SIDE
~

AK200937AB

CONNECTOR: D-134

7 PCM
P
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B b b

HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB

STEP 7. Check for open circuit and harness damage
between barometric pressure sensor connector B-48
(terminal No. 5) and PCM connector D-134 (terminal No.
88).
Q: Is the harness wire in good condition?

YES : Go to Step 8.

NO : Repairit. Then go to Step 9.

CONNECTOR:
COMPONENT SIDE
~

I\ AK200937AB

STEP 8. Replace the barometric pressure sensor.

(1) Replace the barometric pressure sensor.

(2) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0106 set?

YES : Replace the PCM. Then go to Step 9.
NO : The inspection is complete.

STEP 9. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0106 set?

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

TSB Revision




13Ac-22 DIAGNOSTIC TROUBLE CODE PROCEDURES

DTC P0107: Barometric Pressure Circuit Low Input

Barometric Pressure Sensor Circuit
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CIRCUIT OPERATION o A voltage that is proportional to the atmospheric
pressure is sent to the PCM (terminal No. 100)

¢ A 5-volt voltage is supplied to the barometric s
from the barometric pressure sensor output ter-

pressure sensor power terminal (terminal No. 1)

from the PCM (terminal No. 97). The ground ter- minal (terminal No. 2).
minal (terminal No. 5) is grounded with PCM (ter-
minal No. 88).
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-23

TECHNICAL DESCRIPTION Judgement Criteria
e The barometric pressure sensor outputs a volt- e Barometric pressure sensor output signal has
age which corresponds to the barometric pres- continued to be approximately 50 kPa (7.2 psi) or
sure. lower (approximately 15,000 ft above sea level)
o The PCM checks whether this voltage is within a for 10 seconds.

specified range.
TROUBLESHOOTING HINTS (The most likely
DTC SET CONDITIONS causes for this code to be set are:)
Check Conditions - Open or sharted barometrc presstie sensor oi
e 2 seconds or more have passed since the start- P Icp u I

ing sequence was completed. . ;LgtMOfr I”oo dse connector.
o Battery positive voltage is higher than 8 volts. alled.

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item 25:
Barometric Pressure Sensor.

| A\ CAUTION |
To prevent damage to scan tool MB991502, always turn the

ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 to the data reading mode for item
25, Barometric Pressure Sensor.
o When altitude is 0 m (0 foot), 101 kPa (29.8 in.Hg.).
¢ When altitude is 600 m (1,969 feet), 95 kPa (28.1
in.Hg.).
e When altitude is 1,200 m (3,937 feet), 88 kPa (26.0
in.Hg.).
¢ When altitude is 1,800 m (5,906 feet), 81 kPa (23.9
in.Hg.).
(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 P.00-6.

NO : Go to Step 2.

MB991502

TSB Revision




13Ac-24

DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 2. Measure the sensor output voltage at barometric
pressure sensor connector B-48 by backprobing.

CONNECTOR:
COMPONENT SIDE

(1) Do not disconnect the connector B-48.
(2) Turn the ignition switch to the "ON" position.

B-48 HARNESS
CONNECTOR:
HARNESS SIDE

(3) Measure the voltage between terminal No. 2 and ground by
backprobing.

¢ When altitude is 0 m (0 foot), voltage should be 3.7 and
4.3 volts.

¢ When altitude is 600 m (1,969 feet), voltage should be
3.4 and 4.0 volts.

e When altitude is 1,200 m (3,937 feet), voltage should be
3.2 and 3.8 volts.

¢ When altitude is 1,800 m (5,906 feet), voltage should be
2.9 and 3.5 volts.

AKX01520AK

(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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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-25

CONNECTOR: D-135

7

= F
D

.04 X\[103[102110:
121111

11 1sz| |117|116|125| 1
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

0219
979

AK200947AB

D-135 HARNESS
CONNECTOR:
HARNESS SIDE

P
pros:

hagiag [Llsius

AK201391AB

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

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

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

(3) Measure the voltage between terminal No. 100 and ground
by backprobing.
e When altitude is 0 m (0 foot), voltage should be 3.7 and
4.3 volts.
e When altitude is 600 m (1,969 feet), voltage should be
3.4 and 4.0 volts.
o When altitude is 1,200 m (3,937 feet), voltage should be
3.2 and 3.8 volts.
e When altitude is 1,800 m (5,906 feet), voltage should be
2.9 and 3.5 volts.
(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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13Ac-26 DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 4. Check connector B-48 (terminal No. 2) at the
barometric pressure sensor and connector D-135 (terminal
No. 100) at PCM for damage.

N B-48(B)

AK200937AB

Q: Is the connector in good condition?
YES : Go to Step 5.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 18.

CONNECTOR: D-135
:
o 9219
o4 X 1103102010 97]9
112111411 0
hadig]  pazhushag  padha

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-27

MB991502

STEP 5. Using scan tool MB991502, check data list item 25:
Barometric Pressure Sensor.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 to the data reading mode for item
25, Barometric Pressure Sensor.
e When altitude is 0 m (0 foot), 101 kPa (29.8 in.Hg.).
e When altitude is 600 m (1,969 feet), 95 kPa (28.1
in.Hg.).
o When altitude is 1,200 m (3,937 feet), 88 kPa (26.0
in.Hg.).
e When altitude is 1,800 m (5,906 feet), 81 kPa(23.9
in.Hg.).
(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 P.00-6.

NO : Replace the PCM. Then go to Step 18.

S CONNECTOR:
SCOMPONENT SIDE
7 0

AK200937AB

CONNECTOR: D-135

121111
11

HARNESS CON
COMPONENT SIDE

ECTOR:

PCM

1

D-135(GR)

AK200947AB

STEP 6. Check connector B-48 at the barometric pressure
sensor and connector D-135 at PCM for damage.
Q: Is the connector in good condition?

YES : Repair harness wire between barometric pressure
sensor connector B-48 (terminal No. 2) and PCM
connector D-135 (terminal No. 100) because of open
circuit or harness damage. Then go to Step 18.
Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 18.

NO :
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13Ac-28

DIAGNOSTIC TROUBLE CODE PROCEDURES

B-48 HARNESS
CONNECTOR:
HARNESS SIDE

AKX01521AJ

STEP 7. Measure the sensor supply voltage at barometric
pressure sensor connector B-48 by backprobing.

(1) Do not disconnect the connector B-48.

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

(3) Measure the voltage between terminal No. 1 and ground by
backprobing.
¢ Voltage should be between 4.8 and 5.2 volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the measured voltage between 4.8 and 5.2 volts?

YES : Go to Step 12.
NO : Go to Step 8.

CONNECTOR: D-135
PCM

D-135(GR)

hod 10%@10 0999198/97/94
121101 11081107} 5
idiig  parhchig

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

D-135 HARNESS
CONNECTOR:

HARNESS SIDE AK201393AB

STEP 8. Measure the sensor supply voltage at PCM
connector D-135 by backprobing.

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

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

(3) Measure the voltage between terminal No. 97 and ground
by backprobing.
¢ Voltage should be between 4.8 and 5.2 volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the measured voltage between 4.8 and 5.2 volts?

YES : Go to Step 9.
NO : Go to Step 10.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-29

STEP 9. Check connector B-48 at the barometric pressure
sensor and connector D-135 at PCM for damage.
Q: Is the connector in good condition?

YES : Repair harness wire between barometric pressure
sensor connector B-48 (terminal No. 1) and PCM
connector D-135 (terminal No. 97) because of open
circuit or harness damage. Then go to Step 18.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 18.

W7 ///!l\ B-48(8) AK200937AB

CONNECTOR: D-135
E

1104 X\[103{102/10:
1211101

[11d116] |1_17|116|125] 1
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

1

D-135(GR)

0219
979

AK200947AB
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13Ac-30 DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR:
COMPONENT SIDE

////!l\ B-48(B) AK200937AB

CONNECTOR: D-135

7

=
O

9219
hoapX11031102010; 97|19

i fododnd o
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

1

D-135(GR)

AK200947AB

STEP 10. Check connector B-48 at the barometric pressure
sensor and connector D-135 at PCM for damage.
Q: Is the connector in good condition?
YES : Go to Step 11.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 18.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-31

STEP 11. Check for short circuit to ground between
barometric pressure sensor connector B-48 (terminal No.
1) and PCM connector D-135 (terminal No. 97).

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 18.
NO : Repairit. Then go to Step 18.

i\, B-48(B)

AK200937AB

CONNECTOR: D-135
E

o
ho>hoshozho

112111411 0
hadig]  pazhushag  padha

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

9219
979

AK200947AB
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13Ac-32

DIAGNOSTIC TROUBLE CODE PROCEDURES

H
CONNECTOR:
COMPONENT SIDE

B-48 HARNESS
CONNECTOR:
HARNESS SIDE

STEP 12. Measure the ground voltage at barometric
pressure sensor connector B-48 by backprobing.
(1) Do not disconnect the connector B-48.

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

(3) Measure the voltage between terminal No. 5 and ground by
backprobing.
¢ Voltage should be 0.5 volt or less.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the voltage normal?

YES : Go to Step 15.
NO : Goto Step 13.

H
& CONNECTOR:
SCOMPONENT SIDE

AK200937AB

CONNECTOR: D-134

7 PCM
Sy
o X

3172| 7170169 66
8 (87 7176]79[1:
SES
HARNESS CONNECTOR:
COMPONENT SIDE

~J

AK201166AB

STEP 13. Check connector B-48 at the barometric pressure
sensor and connector D-134 at PCM for damage.
Q: Is the connector in good condition?
YES : Go to Step 14.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 18.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-33

CONNECTOR:

COMPONENT SIDE
g

////II\ B-48(B) AK200937AB

CONNECTOR: D-134

o

62/6]

%71&%& 6 E%

81180179787 7]76[75(74]

HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB

STEP 14. Check for harness damage between barometric
pressure 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 18.
NO : Repairit. Then go to Step 18.

CONNECTOR:
COMPONENT SIDE
~

I\ AK200937AB

STEP 15. Check connector B-48 at barometric pressure
sensor for damage.
Q: Is the connector in good condition?
YES : Go to Step 16.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 18.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: D-135
E

joslpdieg] | o7o1]
hoaf X h03102{10: 7196
12111411 081107 @@
g fuzuepiy g

HARNESS CONNECTOR:
COMPONENT SIDE

D-135(GR)

AK200947AB

STEP 16. Check connector D-135 at PCM for damage.
Q: Is the connector in good condition?
YES : Go to Step 17.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 18.

HARNESS
S CONNECTOR:
S COMPONENT SIDE

%\ B-48(B)

AK200937AB

CONNECTOR: D-135
PCM

. 1

D-135(GR)

121111
11

HARNESS CONNECTOR
COMPONENT SIDE

AK200947AB

STEP 17. Check for short circuit to ground and harness
damage between barometric pressure sensor connector B-
48 (terminal No. 2) and PCM connector D-135 (terminal No.
100).
Q: Is the harness wire in good condition?

YES : Replace the volume airflow sensor. Then go to Step

18.
NO : Repairit. Then go to Step 18.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-35

STEP 18. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0107 set?

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

DTC P0108: Barometric Pressure Circuit High Input

Barometric Pressure Sensor Circuit

BAROMETRIC PRESSURE SENSOR
(INCORPORATED IN VOLUME AIRFLOW

SENSOR)
B-48
[T2REE)
\
1 2 (5
=
5 =
— = L
| I |
o = 5
% > @
Z w >
L w X
- ’
o O]
D-135 D-134
(MU803805) 97 100 88 (MUB03804)
9394?0? 2 Y %ms G970 71%
10110210 6 7 /.
10111112 %%%'%q 3182
ok 8384 Issiseis7] [ssisdl
- 7
5V

POWERTRAIN CONTROL MODULE (PCM)

AK201127
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13Ac-36

DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: B-/48LJ c T

= — | I 1IN D\ N

T | ekt sa e
4N

&

AK200940AB

CIRCUIT OPERATION

¢ A 5-volt voltage is supplied to the barometric
pressure sensor power terminal (terminal No. 1)
from the PCM (terminal No. 97). The ground ter-
minal (terminal No. 5) is grounded with PCM (ter-
minal No. 88).

e A voltage that is proportional to the atmospheric
pressure is sent to the PCM (terminal No. 100)
from the barometric pressure sensor output ter-
minal (terminal No. 2).

TECHNICAL DESCRIPTION
e The barometric pressure sensor outputs a volt-
age which corresponds to the barometric pres-
sure.
e The PCM checks whether this voltage is within a
specified range.

CONNECTORS: D-134, D-135

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

AK201038AK

DTC SET CONDITIONS

Check Conditions
e 2 seconds or more have passed since the start-
ing sequence was completed.
o Battery positive voltage is higher than 8 volts.

Judgement Criteria
e Barometric pressure sensor output signal has
continued to be approximately 113 kPa (16 psi) or
higher (approximately 4,000 ft below sea level)
for 10 seconds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are:)
e Barometric pressure sensor failed.
e Open or shorted barometric pressure sensor cir-
cuit, or loose connector.
o PCM failed.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-37

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

MB991502

STEP 1. Using scan tool MB991502, check data list item 25:
Barometric Pressure Sensor.

| A CAUTION |

To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.

(3) Set scan tool MB991502 to the data reading mode for item

25, Barometric Pressure Sensor.

e When altitude is 0 m (0 foot), 101 kPa (29.8 in.Hg.).
¢ When altitude is 600 m (1,969 feet), 95 kPa (28.1
in.Hg.).
o When altitude is 1,200 m (3,937 feet), 88 kPa (26.0
in.Hg.).
¢ When altitude is 1,800 m (5,906 feet), 81 kPa (23.9
in.Hg.).
(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 P.00-6.

NO : Go to Step 2.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 2. Measure the sensor output voltage at barometric
pressure sensor connector B-48 by backprobing.

CONNECTOR:
COMPONENT SIDE

(1) Do not disconnect the connector B-48.
(2) Turn the ignition switch to the "ON" position.

B-48 HARNESS
CONNECTOR:
HARNESS SIDE

(3) Measure the voltage between terminal No. 2 and ground by
backprobing.

¢ When altitude is 0 m (0 foot), voltage should be 3.7 and
4.3 volts.

¢ When altitude is 600 m (1,969 feet), voltage should be
3.4 and 4.0 volts.

e When altitude is 1,200 m (3,937 feet), voltage should be
3.2 and 3.8 volts.

¢ When altitude is 1,800 m (5,906 feet), voltage should be
2.9 and 3.5 volts.

AKX01520AK

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

Q: Is the voltage normal?

YES : Go to Step 3.
NO : Go to Step 5.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-39

CONNECTOR:
COMPONENT SIDE

%\ B-48(B)

CONNECTOR: D-135

=1

AK200937AB

PCM

1

D-135(GR)
9219
hoapX11031102010; 97|19
12111411 0
idug  parueg
HARNESS CONNECTOR:
COMPONENT SIDE
AK200947AB
MB991502

STEP 3. Check connector B-48 at the barometric pressure
sensor and connector D-135 at PCM for damage.
Q: Is the 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 12.

STEP 4. Using scan tool MB991502, check data list item 25:
Barometric Pressure Sensor.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 to the data reading mode for item
25, Barometric Pressure Sensor.
e When altitude is 0 m (0 foot), 101 kPa (29.8 in.Hg.).
e When altitude is 600 m (1,969 feet), 95 kPa (28.1
in.Hg.).
o When altitude is 1,200 m (3,937 feet), 88 kPa (26.0
in.Hg.).
e When altitude is 1,800 m (5,906 feet), 81 kPa (23.9
in.Hg.).
(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 P.00-6.

NO : Replace the PCM. Then go to Step 12.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

B-48 HARNESS
CONNECTOR:
HARNESS SIDE

AKX01521AJ

STEP 5. Measure the sensor supply voltage at barometric
pressure sensor connector B-48 by backprobing.

(1) Do not disconnect the connector B-48.

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

(3) Measure the voltage between terminal No. 1 and ground by
backprobing.
¢ Voltage should be between 4.8 and 5.2 volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the measured voltage between 4.8 and 5.2 volts?

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

CONNECTOR: D-135
PCM

0 1

D-135(GR)

121111
11

HARNESS CONNECTOR
COMPONENT SIDE

AK200947AB

STEP 6. Check connector D-135 at PCM for damage.
Q: Is the connector in good condition?
YES : Replace the PCM. Then go to Step 12.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 12.
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13Ac-41

H
CONNECTOR:
COMPONENT SIDE

B-48 HARNESS
CONNECTOR:
HARNESS SIDE

STEP 7. Measure the ground voltage at barometric
pressure sensor connector B-48 by backprobing.
(1) Do not disconnect the connector B-48.

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

(3) Measure the voltage between terminal No. 5 and ground by
backprobing.
¢ Voltage should be 0.5 volt or less.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the voltage normal?

YES : Go to Step 10.
NO : Go to Step 8.

H
& CONNECTOR:
SCOMPONENT SIDE

AK200937AB

CONNECTOR: D-134

7 PCM
Sy
o X

3172| 7170169 66
8 (87 7176]79[1:
SES
HARNESS CONNECTOR:
COMPONENT SIDE

~J

AK201166AB

STEP 8. Check connector B-48 at the barometric pressure
sensor and connector D-134 at PCM for damage.
Q: Is the 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 12.
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13Ac-42 DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 9. Check for open circuit between barometric
pressure 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 12.

NO : Repairit. Then go to Step 12.

CONNECTOR:

COMPONENT SIDE
g

////II\ B-48(B) AK200937AB

CONNECTOR: D-134

o

62/61]

%71”@1 6 %

8180[7978177]76/7574)

HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB

STEP 10. Check connector B-48 at barometric pressure
sensor for damage.
Q: Is the connector in good condition?

YES : Go to Step 11.
AN NO : Repair or replace it. Refer to GROUP 00E, Harness
COMPONENT SIDE Connector Inspection P.00E-2. Then go to Step 12.

I\ AK200937AB
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CONNECTOR: D-134, D-135

D-134(GR)

64163 62/6]
73(72[711706696867/6665)
I82l81180[7978]77]76(7574)
3 685 @

PCM

é)'ék

D-135(GR)

D-134 HARNESS CONNECTOR:

COMPONENT SIDE

D-135 HARNESS CONNECTOR:

COMPONENT SIDE

AK201564 AB

STEP 11. Check connector D-134 and D-135 at PCM for
damage.
Q: Is the connector in good condition?
YES : Replace the volume airflow sensor. Then go to Step
12.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 12.

STEP 12. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:1s DTC P0108 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0111: Intake Air Temperature Circuit Range/Performance Problem

Intake Air Temperature Sensor Circuit
INTAKE AIR TEMPERATURE SENSOR
(INCORPORATED IN VOLUME AIRFLOW

SENSOR)
B-48
[T
5 6

“j 5

) —

o o

> [m)

1]

& o

D-135 D-134
(MU803805) 88 99 (MU803804)
039405 Y
TR T [6364]
13909?1111?: l66l67/68/69[7071[72[73]
f 17| 1811 9 g_;lii;,
/4
5V
POWERTRAIN CONTROL MODULE (PCM)
AK201128
(CONNECTOR: B-48 = CONNECTORS: D-134, D-135

PCM

= — N
b INTAKE AIR
QTEMPERATURE

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

AK200940AC AK201038AK

CIRCUIT OPERATION e The intake air temperature sensor is a negative
« Approximately 5 volts are applied to the intake air temperature coefficient type of resistor. When the

temperature sensor output terminal (terminal No. intake air temperature rises, the resistance

6) from the PCM (terminal No. 99) via the resistor decrgases. )
in the PCM. The ground terminal (terminal No. 5) e The intake air temperature sensor output voltage
is grounded with PCM (terminal No. 88) increases when the resistance increases and

' ' decreases when the resistance decreases.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-45

TECHNICAL DESCRIPTION

Stop*z: vehicle speed lower than 1.5 km/h (0.9

¢ The intake air temperature sensor converts the mph) lasting more than 30 seconds.

intake air temperature to a voltage.

e The PCM checks whether this voltage is withina  Judgement Criteria

specified range.

DTC SET CONDITIONS

e Changes in the intake air temperature is lower
than 1°C (1.8°F).

TROUBLESHOOTING HINTS (The most likely

Check Conditions causes for this code to be set are:)
e Engine coolant temperature is higher than 76°C e Intake air temperature sensor failed.
(169°F).  Open or shorted intake air temperature sensor

e Repeat 5 or more times: drive ', stop 2.

circuit, or loose connector.

Drive”': vehicle speed higher than 50 km/h (31 * PCM failed.
mph) lasting a total of more than 60 seconds.

S CONNECTOR:
SCOMPONENT SIDE

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item 13:
Intake Air Temperature Sensor.

| A CAUTION |

To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 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 MB991502 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 P.00-6.

NO : Go to Step 2.
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13Ac-46 DIAGNOSTIC TROUBLE CODE PROCEDURES

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

H
S CONNECTOR:
SSSCOMPONENT SIDE

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

INTAKE AIR TEMPERATURE
SENSOR SIDE CONNECTOR

AKO000319AB

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

SENSOR Standard value:
\ 13 — 17 kiloohms [at —20°C (—4°F)]
5.3 — 6.7 kiloohms [at 0°C (32°F)]

2.3 — 3.0 kiloohms [at 20°C (68°F)]
1.0 — 1.5 kiloohms [at 40°C (104°F)]
) 0.56 — 0.76 kiloohm [at 60°C (140°F)]

0.30 — 0.42 kiloohm [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.

STEP 3. Check connector B-48 at the intake air
temperature sensor for damage.
Q: Is the connector in good condition?

YES : Go to Step 4.
N NO : Repair or replace it. Refer to GROUP 00E, Harness
COMPONENT SIDE Connector Inspection P.00E-2. Then go to Step 9.

/ //Il\ i AK200937AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-47

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.

B-48 HARNESS CONNECTOR:
COMPONENT SIDE

0606006000

Q: Is the continuity normal?

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

AKX01409 AL

STEP 5. Check connector D-134 at PCM for damage.

CONNECTOR: D-134 Q: Is the connector in good condition?

PCM YES : Go to Step 6.
e NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 9.
E’
@ D-134(GR)

/s|/z 717069686 bbbb
182/81180] 76[7574
B % 385 8483

HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB
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13Ac-48 DIAGNOSTIC TROUBLE CODE PROCEDURES

HARNESS
S CONNECTOR:
S COMPONENT SIDE

AK200937AB

CONNECTOR: D-134

e

2 717(162]_6867 66

81180 76[75[7:
B b B

HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB

CONNECTOR: D-134

ik

/S/Z/l/qbg_ 6 bbbb
2181180179787 7[76{7574]
boke] ooy b
HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB

STEP 6. Check for open circuit and 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.

STEP 7. Check connector D-134 at PCM for damage.
Q: Is the 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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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-49

H
S CONNECTOR:
SCOMPONENT SIDE
~

AK200937AB

CONNECTOR: D-134

% 626
2717(169]_686766%

81180[79 787 7]76[75|7:
B b b

HARNESS CONNECTOR:
COMPONENT SIDE

-

D-134(GR)

AK201166AB

STEP 8. Check for open circuit and 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.

STEP 9. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0111 set?

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

TSB Revision




13Ac-50

DIAGNOSTIC TROUBLE CODE PROCEDURES

DTC P0112: Intake air temperature Circuit Low Input

Intake Air Temperature Sensor Circuit
INTAKE AIR TEMPERATURE SENSOR
(INCORPORATED IN VOLUME AIRFLOW

AK201128

SENSOR)
B-48
[T
5 6

W 5

) —

o o

> [m)

1]

& @

D-135 D-134
(MU803805) 88 99 (MU803804)
039405 Y
i 13; = ? 1111?: 1,%
f 17| 1811 9 2_513]8_;,
77
5V
POWERTRAIN CONTROL MODULE (PCM)
(CONNECTOR: B-48 = CONNECTORS: D-134, D-135

PCM

= — N
b INTAKE AIR
QTEMPERATURE

AK200940AC

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 with PCM (terminal No. 88).

AK201038AK

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

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

decreases.

e The intake air temperature sensor output voltage
increases when the resistance increases and
decreases when the resistance decreases.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-51

TECHNICAL DESCRIPTION

e 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.

DTC SET CONDITIONS
Check Conditions

e 2 seconds or more have passed since the start-

ing sequence was completed.

Judgement Criteria
o Intake air temperature sensor output voltage has
continued to be 0.2 volt or lower [corresponding
to an air intake temperature of 115°C (239°F) or
higher] for 2 seconds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are:)
o Intake air temperature sensor failed.
e Open or shorted intake air temperature sensor
circuit, or loose connector.
e PCM failed.

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

MB991502

STEP 1. Using scan tool MB991502, check data list item 13:
Intake Air Temperature Sensor.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 to the data reading mode for item
13, Intake Air Temperature Sensor.
o 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 Troubleshooting/
Inspection Service Points P.00-6.

NO : Go to Step 2.

CONNECTOR: B-48 Fo o ——

Y ~N N A YA Y V-N =
ST Y (7X6X5XaX3 2 1h =
D ‘\ @ d A3A2AL

HARNESS
& CONNECTOR:
SCOMPONENT SIDE

AK200937AB

STEP 2. Check connector B-48 at the intake air
temperature sensor for damage.
Q: Is the connector in good condition?
YES : Go to Step 3.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 6.
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13Ac-52

DIAGNOSTIC TROUBLE CODE PROCEDURES

HARNESS
S CONNECTOR:
N COMPONENT SIDE

INTAKE AIR TEMPERATURE
SENSOR SIDE CONNECTOR

oYV YV ~V=Y
LALALALALALALA

AKO000319AB

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 — 1.0 kiloohm)

Q: Is the measured resistance between 0.30 and 1.0 ohms?
YES : Go to Step 4.
NO : Replace the volume airflow sensor. Then go to Step 6.

\ B-48(8)

AK?200937AB

CONNECTOR: D-135
= 0
=
o

1104 X\[1031102/10:
1211101

[11d116] |117|115|125| 1411
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

0 1

D-135(GR)

9219
979

AK200947AB

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.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-53

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

Q: Is the 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.

CONNECTOR: D-135

=1

joslpdieg] | o7o1]
hoa X 103102110110099(98197|99
12111411 081107 @@
g fuzuepiy g

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 6. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

(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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13Ac-54

DIAGNOSTIC TROUBLE CODE PROCEDURES

DTC P0113: Intake air temperature Circuit High Input

Intake Air Temperature Sensor Circuit
INTAKE AIR TEMPERATURE SENSOR
(INCORPORATED IN VOLUME AIRFLOW

AK201128

SENSOR)
B-48
[T
5 6

W 5

) —

o o

> [m)

1]

& @

D-135 D-134
(MU803805) 88 99 (MU803804)
039405 Y
i 13; = ? 1111?: 1,%
f 17| 1811 9 2_513]8_;,
77
5V
POWERTRAIN CONTROL MODULE (PCM)
(CONNECTOR: B-48 = CONNECTORS: D-134, D-135

PCM

= — N
b INTAKE AIR
QTEMPERATURE

AK200940AC

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 with PCM (terminal No. 88).

AK201038AK

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

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

decreases.

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

TSB Revision




DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-55

TECHNICAL DESCRIPTION

e 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.

DTC SET CONDITIONS
Check Conditions

e 2 seconds or more have passed since the start-

ing sequence was completed.

Judgement Criteria
o 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.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are:)
o Intake air temperature sensor failed.
e Open or shorted intake air temperature sensor
circuit, or loose connector.
e PCM failed.

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

MB991502

STEP 1. Using scan tool MB991502, check data list item 13:
Intake Air Temperature Sensor.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 to the data reading mode for item
13, Intake Air Temperature Sensor.
o 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 Troubleshooting/
Inspection Service Points P.00-6.

NO : Go to Step 2.

CONNECTOR: B-48 Fo o ——

Y ~N N A YA Y V-N =
ST Y (7X6X5XaX3 2 1h =
D ‘\ @ d A3A2AL

HARNESS
& CONNECTOR:
SCOMPONENT SIDE

AK200937AB

STEP 2. Check connector B-48 at the intake air
temperature sensor for damage.
Q: Is the 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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13Ac-56 DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 3. Check the intake air temperature sensor.

CONNECTOR: B- 48 T (1) Disconnect the intake air temperature sensor connector B-
CGE, - 48

HARNESS
S CONNECTOR:
C 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 — 1.0 kiloohm)

Q: Is the measured resistance between 0.30 and 1.0 ohms?
YES : Go to Step 4.

NO : Replace the volume airflow sensor. Then go to Step
1.

INTAKE AIR TEMPERATURE
SENSOR SIDE CONNECTOR

oYV YV ~V=Y
LALALALALALALA

AKO000319AB

STEP 4. Check the sensor supply voltage at intake air
temperature sensor harness side connector B-48.
CONNECTOR: B- 48 2 (1) Disconnect the connector B-48 and measure at the harness
e side.
(2) Turn the ignition switch to the "ON" position.

HARNESS
S CONNECTOR:
N COMPONENT SIDE

(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.

B-48 HARNESS CONNECTOR:
COMPONENT SIDE

00600606

AKX01408AJ
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13Ac-57

CONNECTOR: D-135

7

= F
D

.04 X\[103[102110:
121111

11 1sz| |117|116|125| 1
HARNESS CONNECTOR:
COMPONENT SIDE

0219
979

PCM

]

D-135(GR)

AK200947AB

D-135 HARNESS
CONNECTOR:
HARNESS SIDE

, jo3jo4o5]
9697989%10_1102 oXiod
hoshod hozioshos|  faofiiding

ks fusueiy] jashidia

AK201394AB

STEP 5. Check 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

7

7
O

1104 X\[1031102/10;
121111

11 ‘1IR| |1_17|116|125] 1
HARNESS CONNECTOR:
COMPONENT SIDE

9219
979

PCM

1

D-135(GR)

AK200947AB

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

Q: Is the 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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STEP 7. Check connector D-135 at PCM for damage.
Q: Is the 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.

CONNECTOR: D-135

1]

joslpdieg] | o7o1]
hoaf X h03102{10: 7196
12111411 081107 @@
g fuzuepiy g

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

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

CONNECTOR:
COMPONENT SIDE

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

COMPONENT SIDE o _
(2) Check for the continuity between terminal No. 5 and
006000600 ground.
e Should be less than 2 ohms.
Q: Is the continuity normal?
YES : Replace the PCM. Then go to Step 11.
NO : Goto Step 9.

AKX01409 AL
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13Ac-59

CONNECTOR: D-134

o

73(72[71[706696867/6665)
Ig2l8 7877767574

8 655 (8453

HARNESS CONNECTOR:
COMPONENT SIDE

~J

AK201166AB

STEP 9. Check connector D-134 at PCM for damage.

Q: Is the 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

ok

/J/Z/l/qbg_ 6 bbbb
2181180179787 7[76{7574]
okl ooy b
HARNESS CONNECTOR:
COMPONENT SIDE

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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STEP 11. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

(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
(MU802406)
'9;9 _@_ ENGINE COOLANT
== TEMPERATURE SENSOR
2 1

P4
i

= &

2 7

@ =

: S

@ w
>

D-135
(MU803805) 96 98
] Y
On.0ol101h0241.0: hoal
1109 101111112
f 17] 18111

V4

5V

POWERTRAIN CONTROL MODULE(PCM)

AK201129
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CONNECTOR: D-135
PCM

J
E’

ANT @ 1

SENSOR D-135(GR)
AN
AK200942AB AK201038AF

CIRCUIT OPERATION

o 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 with (terminal No. 96).

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 resistor decreases.

e The engine coolant temperature sensor output
voltage increases when the resistor increases
and decreases when the resistor decreases.

TECHNICAL DESCRIPTION
e The engine coolant temperature sensor converts
the engine coolant temperature to a voltage and
output it.
o The PCM checks whether this voltage is within a
specified range.

DTC SET CONDITIONS

Check Conditions
e Engine coolant temperature was 7°C (45°F) or
more immediately before the engine was stopped
at the last drive.

e Engine coolant temperature was 7°C (45°F) or
more when the engine started.

Judgement Criteria
e Engine coolant temperature fluctuates within 1°C
(1.8°F) after 5 minutes have passed since the
engine was started.
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.
o The PCM monitors for this condition once during
the drive cycle.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are:)
¢ Engine coolant temperature sensor failed.
e Open or shorted engine coolant temperature sen-
sor circuit, or loose connector.
e PCM failed.
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DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

MB991502

STEP 1. Using scan tool MB991502, check data list item 21:
Engine Coolant Temperature Sensor.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 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 P.00-6.

NO : Go to Step 2.
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13Ac-63

HARNESS ——~
CONNECTOR:

COMPONENT SIDE AK200943AB

B-37 HARNESS
CONNECTOR:
HARNESS SIDE

AK201572 AB

STEP 2. Check 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 3.9 and 4.5 volts.
¢ When engine coolant temperature is 0°C (32°F), voltage
should be 3.2 and 3.8 volts.
e When engine coolant temperature is 20°C (68°F), volt-
age should be 2.3 and 2.9 volts.
¢ When engine coolant temperature is 40°C (104°F), volt-
age should be 1.3 and 1.9 volts.
¢ When engine coolant temperature is 60°C (140°F), volt-
age should be 0.7 and 1.3 volts.
¢ When engine coolant temperature is 80°C (176°F), volt-
age should be 0.3 and 0.9 volt.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the voltage normal?

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

CONNECTOR:
COMPONENT SIDE

AK200943AB

STEP 3. Check connector B-37 at the engine coolant
temperature sensor for damage.
Q: Is the 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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DIAGNOSTIC TROUBLE CODE PROCEDURES

MB991502

STEP 4. Using scan tool MB991502, check data list item 21:
Engine Coolant Temperature Sensor.

| /A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 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 P.00-6.

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

i Yy 3
HARNESS ’/3
CONNECTOR:

COMPONENT SIDE

AK200943AB

STEP 5. Check connector B-37 at engine coolant
temperature sensor for damage.
Q: Is the connector in good condition?
YES : Go to Step 6.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 14.
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13Ac-65

CONNECTOR:
COMPONENT SIDE

AK200943AB

B-37 HARNESS
CONNECTOR:
COMPONENT SIDE

AK000234 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.
e 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: Goto Step 7.

CONNECTOR: D-135

PCM

D-135(GR)

hod 10%@10 0999198/97/94
12111011 07 5

iduig  parhchig

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 7. Check connector D-135 at PCM for damage.
Q: Is the 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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DIAGNOSTIC TROUBLE CODE PROCEDURES

HARNESS ——~
CONNECTOR:
COMPONENT SIDE

AK200943AB

B-37 HARNESS
CONNECTOR:
COMPONENT SIDE

AK000235 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: Is the continuity normal?

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

CONNECTOR: D-135

hod 10%@10 0999198/97/94
12111011 07 5

iduig  parhchig

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

AK200947AB

STEP 9. Check connector D-135 at PCM for damage.
Q: Is the 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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CONNECTOR:
COMPONENT SIDE

AK200943AB

CONNECTOR: D-135

7

=
O

o
hoaXhoshozio:

112111411 0
hadig]  pazhushag  padha

HARNESS CONNECTOR:
COMPONENT SIDE

9219
979

PCM

]

D-135(GR)

AK200947AB

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.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

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 kiloohms [at —20°C (—4°F)]
5.1 - 6.5 kiloohms [at 0°C (32°F)]
2.1 - 2.7 kiloohms [at 20°C (68°F)]
0.9 — 1.3 kiloohms [at 40°C (104°F)]
0.48 — 0.68 kiloohm [at 60°C (140°F)]
0.26 — 0.36 kiloohm [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
PCM

o 1

D-135(GR)

121111
11

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 12. Check connector D-135 at PCM for damage.
Q: Is the connector in good condition?
YES : Go to Step 13.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 14.
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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.

CONNECTOR:

COMPONENT SIDE AK200943AB

CONNECTOR: D-135

7

=
O

o 9219
o4 X 1103102010 97]9
112111411 0

hadig]  pazhushag  padha

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB

STEP 14. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

(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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DTC P0117: Engine Coolant Temperature Circuit Low Input

Engine Coolant Temperature Sensor Circuit

B-37
(MU802406)
'9;9 _@_ ENGINE COOLANT
== TEMPERATURE SENSOR
2 1

z
i

= &

- .

@ =

: S

@ w
>

D-135
(MU803805) 96 98
] Y
8190100i101110201.0: no4|
1109 101111112
f 17] 18111

V4

5V

POWERTRAIN CONTROL MODULE(PCM)

AK200942AB

CIRCUIT OPERATION
¢ 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 with (terminal No.

96).

AK201129

CONNECTOR: D-135

=y

D

D-135(GR)

AK201038AF

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 resistor decreases.

e The engine coolant temperature sensor output
voltage increases when the resistor increases
and decreases when the resistor decreases.

TSB Revision




DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-71

TECHNICAL DESCRIPTION Judgement Criteria
e The engine coolant temperature sensor converts e Engine coolant temperature sensor output volt-
the engine coolant temperature to a voltage and age has continued to be 0.1 volt or lower [corre-
output it. sponding to coolant temperature of 140°C
o The PCM checks whether this voltage is within a (284°F) or higher] for 2 seconds.

specified range.
TROUBLESHOOTING HINTS (The most likely
DTC SET CONDITIONS causes for this code to be set are:)
Check Conditions e Engine coolant temperature sensor failed.

. . e Open or shorted engine coolant temperature sen-
e 2 seconds or more have passed since the staring sopr circuit. or loose ?:onnector P
sequence was completed. ’ .

e PCM failed.
DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item 21:
Engine Coolant Temperature Sensor.

| A\ CAUTION |
To prevent damage to scan tool MB991502, always turn the

ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 to the data reading mode for item
21, Engine Coolant Temperature Sensor.
o 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 P.00-6.

NO : Go to Step 2.

STEP 2. Check connector B-37 at the engine coolant
temperature sensor for damage.
Q: Is the connector in good condition?
YES : Go to Step 3.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 6.

CONNECTOR:
COMPONENT SIDE AK200943AB
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CONNECTOR:
COMPONENT SIDE AK200943AB

CONNECTOR: D-135

1]

PCM

]

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.

D-135(GR)
o 9219
o4 X 1103102010 97]9
112111411 0
hadig]  pazhushag  padha
HARNESS CONNECTOR:
COMPONENT SIDE
AK200947AB
CONNECTOR: D-135
PCM

=
- f

D-135(GR)

9219
hoapX11031102010; 97|19
12111

11 ‘1IR| |1_17|116|125] 1
HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 4. Check connector D-135 at PCM for damage.
Q: Is the 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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13Ac-73

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 kiloohms [at —20°C (—4°F)]
5.1 - 6.5 kiloohms [at 0°C (32°F)]
2.1 - 2.7 kiloohms [at 20°C (68°F)]
0.9 — 1.3 kiloohms [at 40°C (104°F)]
0.48 — 0.68 kiloohm [at 60°C (140°F)]
0.26 — 0.36 kiloohm [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
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:1s 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)
'9;9 _@_ ENGINE COOLANT
== TEMPERATURE SENSOR
2 1

z
i

= &

- .

@ =

: S

@ w
>

D-135
(MU803805) 96 98
] Y
8190100i101110201.0: no4|
1109 101111112
f 17] 18111

V4

5V

POWERTRAIN CONTROL MODULE(PCM)

AK200942AB

CIRCUIT OPERATION
¢ 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 with (terminal No.

96).

AK201129

CONNECTOR: D-135

=y

D

D-135(GR)

AK201038AF

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 resistor decreases.

e The engine coolant temperature sensor output
voltage increases when the resistor increases
and decreases when the resistor decreases.
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TECHNICAL DESCRIPTION Judgement Criteria
e The engine coolant temperature sensor converts e Engine coolant temperature sensor output volt-
the engine coolant temperature to a voltage and age has continued to be 4.6 volts or higher [cor-
output it. responding to coolant temperature of —-45°C (-
o The PCM checks whether this voltage is within a 49°F) or lower] for 2 seconds.

specified range.
TROUBLESHOOTING HINTS (The most likely
DTC SET CONDITIONS causes for this code to be set are: )
Check Conditions e Engine coolant temperature sensor failed.

. . e Open or shorted engine coolant temperature sen-
e 2 seconds or more have passed since the staring sopr circuit. or loose ?:onnector P
sequence was completed. ’ .

e PCM failed.
DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item 21:
Engine Coolant Temperature Sensor.

| A\ CAUTION |
To prevent damage to scan tool MB991502, always turn the

ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 to the data reading mode for item
21, Engine Coolant Temperature Sensor.
o 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 P.00-6.

NO : Go to Step 2.

STEP 2. Check connector B-37 at the engine coolant
temperature sensor for damage.
Q: Is the 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.

CONNECTOR:
COMPONENT SIDE AK200943AB

TSB Revision




13Ac-76

DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR:
COMPONENT SIDE

AK200943AB

B-37 HARNESS
CONNECTOR:
COMPONENT SIDE

AK000234 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.
e 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 : Goto Step 7.
NO : Go to Step 4.

CONNECTOR: D-135

ospdieg] | o7o1]
hoaf X h03102{10: 7196
12112411 081107 @@
g pazuepiy g

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

D-135 HARNESS

CONNECTOR:
HARNESS SIDE
91(9; O 5)
9697198/99%00j1011021103 X 1104
071081 1011111112
6117l  hishid

1311

B

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.
¢ 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 5.
NO : Go to Step 6.
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STEP 5. Check connector D-135 at PCM for damage.

CONNECTOR: D-135

1]

05403 | o]
o4 X 1031102110: 7199
12111411 081107 @@
g fuzuepiy g

HARNESS CONNECTOR:
COMPONENT SIDE

Q: Is the connector in good condition?

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

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 11.

AK200947AB

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

CONNECTOR: D-135

=1

jospdieg] | o7o1]
hoaf X h03102{10: 7196
12112011 081107 @@
g fuzuepiy g

HARNESS CONNECTOR:
COMPONENT SIDE

Q: Is the 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.

AK200947AB
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HARNESS ——~
CONNECTOR:
COMPONENT SIDE

AK200943AB

B-37 HARNESS
CONNECTOR:
COMPONENT SIDE

AK000235 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: Is the continuity normal?

YES : Go to Step 10.
NO : Go to Step 8.

CONNECTOR: D-135

hod 10%@10 0999198/97/94
12111011 07 5

iduig  parhchig

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

AK200947AB

STEP 8. Check connector D-135 at PCM for damage.
Q: Is the 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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CONNECTOR:
COMPONENT SIDE

AK200943AB

CONNECTOR: D-135

7

=
O

o
hoaXhoshozio:

112111411 0
hadig]  pazhushag  padha

HARNESS CONNECTOR:
COMPONENT SIDE

9219
979

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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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 kiloohms [at —20°C (—4°F)]
5.1 - 6.5 kiloohms [at 0°C (32°F)]
2.1 - 2.7 kiloohms [at 20°C (68°F)]
0.9 — 1.3 kiloohms [at 40°C (104°F)]
0.48 — 0.68 kiloohm [at 60°C (140°F)]
0.26 — 0.36 kiloohm [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
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0118 set?

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

Throttle Position Sensor (Main) Circuit

THROTTLE VVWVV
POSITION
SENSOR
(MAIN)
2 1 4
L ¢
[a)] - O
L I <
. = @
D-135
(MU803805) J106 |11 105
[91192 9304)05] A Y
196/97198|agh0ohozoAo; 104}
- 7
5V
POWERTRAIN CONTROL MODULE (PCM)
AK201130
CONNECTOR: B-05 _—ﬁ%?TLE/ CONNECTOR: D-135
= POSITION = PCM
e
E’
@ D-135(GR)
— AK201173AB AK201038AF
CIRCUIT OPERATION e When the throttle valve shaft is turned from the
o A 5-volt power supply is applied on the TPS idlg position to the fully openeq position, the '
(main) power terminal (terminal No. 2) from the resister between the TPS (main) output terminal
PCM (terminal No. 106) (terminal No. 1) and ground terminal will increase
The ground terminal (terminal No. 4) is grounded according to the rotation.

with PCM (terminal No. 105).
TECHNICAL DESCRIPTION
e The TPS (main) outputs voltage which corre-
sponds to the throttle valve opening angle.
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o The PCM checks whether the voltage is within a

e TROUBLESHOOTING HINTS (The most likely
specified range.

causes for this code to be set are:)

e TPS failed or maladjusted.
DTC SET CONDITIONS e Open or shorted TPS (main) circuit, or loose con-
Check Condition nector. '

e Ignition switch "ON" position. e PCM failed.

Judgement Criteria
e TPS (main) output voltage should be 0.35 volts or
less for 0.5 seconds.

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item 79:
Throttle Position Sensor (main).

| A\ CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK"(OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 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 (MB991348) to connect only
terminals No. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991502 to the data reading mode for
item 79, Throttle Position Sensor (main).
e Output voltage should be between 0.2 and 0.8 volts
when the throttle valve is fully closed with your finger.
¢ Output voltage should be between 3.8 and 4.9 volts
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 P.00-6.

NO : Go to Step 2.

STEP 2. Check connector B-05 at throttle position sensor
for damage.
CONNECTOR: B-05 i Q: Is the 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 12.

bt s
HARNESS W“D@
CONNECTOR: ° _—

"COMPONENT SIDE _— AK201174AB
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13Ac-83

CONNECTOR: B-05 ﬁ%
=

Rl A%
HARNESS W“D@
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.
e Voltage should be between 4.8 and 5.2 volts.
(4) Turn the ignition switch to the "LOCK"(OFF) position.

Q: Is the measured voltage between 4.8 and 5.2 volts?

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

CONNECTOR: D-135
PCM

0 1

D-135(GR)

121111
11
HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 4. Check connector D-135 at PCM for damage.
Q: Is the 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 12.
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"COMPONENT SIDE

CONNECTOR: B-05 :&%
_ =

Iy S5
HARNESS M
CONNECTOR: = _—

— AK201174AB

CONNECTOR: D-135

L]

o 9219
o4 X 1103102010 97]9
112111411 0

hadig]  pazhushag  padha

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 12.
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MB991502

STEP 6. Using scan tool MB991502, check data list item 79:
Throttle Position Sensor (main).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK"(OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 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 (MB991348) to connect only
terminals No. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991502 to the data reading mode for
item 79, Throttle Position Sensor (main).
e Output voltage should be between 0.2 and 0.8 volts
when the throttle valve is fully closed with your finger.
¢ Output voltage should be between 3.8 and 4.9 volts
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 P.00-6.

NO : Replace the PCM. Then go to Step 12.

CONNECTOR: B-05 E%
_/ =

Ty <5 5
HARNESS M

CONNECTOR:
COMPONENT SIDE

— AK201174AB

THROTTLE POSITION
SENSOR SIDE
CONNECTOR

AK201512AB

STEP 7. Check the throttle position sensor.
(1) Disconnect the connector B-05.

(2) Measure the resistance between throttle position sensor
side connector terminal No. 2 and No. 4.

Standard value: 2 — 4 kiloohms

Q: Is the measured resistance between 2 and 4 kiloohms?

YES : Go to Step 8.
NO : Replace the throttle body ASSY. Then go to Step 12.
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CONNECTOR: D-135

1]

joslpdieg] | o7o1]
hoaf X h03102{10: 7196
12111411 081107 @@
g fuzuepiy g

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 8. Check connector D-135 at PCM for damage.
Q: Is the 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 12.

CONNECTOR: B-05
_/ =

"COMPONENT SIDE

7
HARNESS M
CONNECTOR: = _—

— AK201174AB

CONNECTOR: D-135

=1

o
hoaXhoshozio:

112111411 0
hadig]  pazhushag g

HARNESS CONNECTOR:
COMPONENT SIDE

9219
979

PCM

]

D-135(GR)

AK200947AB

STEP 9. 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 10.

NO : Repairit. Then go to Step 12.

TSB Revision




DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-87

CONNECTOR: B-05
_/ =

4 77 =
ot

HARNESS M

CONNECTOR: = _

"COMPONENT SIDE

— AK201174AB

CONNECTOR: D-135

121111
11

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB

STEP 10. 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).
Q: Is the harness wire in good condition?

YES : Go to Step 11.

NO : Repairit. Then go to Step 12.
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MB991502

STEP 11. Using scan tool MB991502, check data list item
79: Throttle Position Sensor (main).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK"(OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 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 (MB991348) to connect only
terminals No. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991502 to the data reading mode for item
79, Throttle Position Sensor (main).
e Output voltage should be between 0.2 and 0.8 volts
when the throttle valve is fully closed with your finger.
¢ Output voltage should be between 3.8 and 4.9 volts
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 P.00-6.

NO : Replace the PCM. Then go to Step 12.

MB991502

STEP 12. Using scan tool MB991502, read the diagnostic
trouble code (DTC).

(1) Connect scan tool MB991502 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.
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P0123 Throttle Position Sensor (Main) Circuit high Input

Throttle Position Sensor (Main) Circuit

THROTTLE VVWVV
POSITION
SENSOR
(MAIN)
2 1 4
L ¢
[a)] - O
L I <
. = @
D-135
(MU803805) J106 |11 105
[91192 9304)05] A Y
196/97198|agh0ohozoAo; 104}
- 7
5V
POWERTRAIN CONTROL MODULE (PCM)
AK201130
CONNECTOR: B-05 _—ﬁ%?TLE/ CONNECTOR: D-135
= POSITION = PCM
e
E’
@ D-135(GR)
— AK201173AB AK201038AF
CIRCUIT OPERATION e When the throttle valve shaft is turned from the
o A 5-volt power supply is applied on the TPS idlg position to the fully openeq position, the '
(main) power terminal (terminal No. 2) from the resister between the TPS (main) output terminal
PCM (terminal No. 106) (terminal No. 1) and ground terminal will increase
The ground terminal (terminal No. 4) is grounded according to the rotation.

with PCM (terminal No. 105).
TECHNICAL DESCRIPTION
e The TPS (main) outputs voltage which corre-
sponds to the throttle valve opening angle.
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e The PCM checks whether the voltage is within a TROUBLESHOOTING HINTS (The most likely
specified range. causes for this code to be set are:)
e TPS failed or maladjusted.

DTC SET CONDITIONS e Open or shorted TPS (main) circuit, or loose con-
Check Conditions nector. '
e Ignition switch "ON" position. e PCM failed.

Judgement Criteria
o TPS (main) output voltage should be 4.8 volts or
more for 0.5 seconds.

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item 79:
Throttle Position Sensor (main).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK"(OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 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 (MB991348) to connect only
terminals No. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991502 to the data reading mode for item
79, Throttle Position Sensor (main).
e Output voltage should be between 0.2 and 0.8 volts
when the throttle valve is fully closed with your finger.
e Output voltage should be between 3.8 and 4.9 volts
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 P.00-6.

NO : Go to Step 2.

MB991502

STEP 2. Check connector B-05 at throttle position sensor
for damage.

CONNECTOR: B-05 i Q: Is the 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 9.

«’.’/- 5 ;i
\To>

poiooe 0l e——
HARNESS

CONNECTOR: M

"COMPONENT SIDE _— AK201174AB
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CONNECTOR: B-05 ﬁ%
=

Rl A%
HARNESS W“D@
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: Is the continuity normal?

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

CONNECTOR: D-135

7

PCM

1

D-135(GR)

121111
11
HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 4. Check connector D-135 at PCM for damage.
Q: Is the 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 9.
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"COMPONENT SIDE

CONNECTOR: B-05 :&%
_ =

Iy S5
HARNESS M
CONNECTOR: = _—

— AK201174AB

CONNECTOR: D-135

L]

o 9219
o4 X 1103102010 97]9
112111411 0

hadig]  pazhushag  padha

HARNESS CONNECTOR:
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 9.
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MB991502

STEP 6. Using scan tool MB991502, check data list item 79:
Throttle Position Sensor (main).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK"(OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 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 (MB991348) to connect only
terminals No. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991502 to the data reading mode for item
79, Throttle Position Sensor (main).
e Output voltage should be between 0.2 and 0.8 volts
when the throttle valve is fully closed with your finger.
¢ Output voltage should be between 3.8 and 4.9 volts
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 P.00-6.

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

CONNECTOR: B-05 ER/
_/ =

Ty <5 5
HARNESS

CONNECTOR: M

"COMPONENT SIDE

— AK201174AB

THROTTLE POSITION
SENSOR SIDE
CONNECTOR

AK201512AB

STEP 7. Check the throttle position sensor.
(1) Disconnect the connector B-05.

(2) Measure the resistance between throttle position sensor
side connector terminals No. 2 and No. 4.

Standard value: 2 — 4 kiloohms

Q: Is the measured resistance between 2 snd 4 kiloohms?

YES : Go to Step 8.
NO : Replace the throttle body ASSY. Then go to Step 9.
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MB991502

STEP 8. Using scan tool MB991502, check data list item 79:
Throttle Position Sensor (main).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK"(OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 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 (MB991348) to connect only
terminals No. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991502 to the data reading mode for item
79, Throttle Position Sensor (main).
e Output voltage should be between 0.2 and 0.8 volts
when the throttle valve is fully closed with your finger.
¢ Output voltage should be between 3.8 and 4.9 volts
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 P.00-6.

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

MB991502

STEP 9. Using scan tool MB991502, read the diagnostic
trouble code (DTC).

(1) Connect scan tool MB991502 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)

SZ

R _@_ ENGINE COOLANT
== TEMPERATURE SENSOR

SKY BULE
YELLOW-GREEN

D-135
(MUB03805) 96 98

8199100101010
1109

17|
X

111112}

=y =5

5V

POWERTRAIN CONTROL MODULE(PCM)

AK201129

CONNECTOR: D-135

=1

AK200942AB AK201038AF

D-135(GR)

CIRCUIT OPERATION o The engine coolant temperature sensor is a neg-

o 5-volt voltage is applied to the engine coolant ative temperature. cgefﬁcient type of resi_stor. It
temperature sensor output terminal (terminal No. has the characteristic that when the engine cool-

1) from the PCM (terminal No. 98) via the resistor ant temperature rises the resistor decreases.

in the PCM. The ground terminal (terminal No. 2) * The engine coolant temperature sensor output
is grounded with (terminal No. 96) voltage increases when the resistor increases

and decreases when the resistor decreases.
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TECHNICAL DESCRIPTION
e The engine coolant temperature sensor converts
the engine coolant temperature to a voltage and
output it.
o The PCM checks whether this voltage is within a
specified range.

DTC SET CONDITIONS

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

Check Conditions, Judgement Criteria
e About 60 — 300 seconds have passed for the
engine coolant temperature to rise to about 7°C
(44.6°F) after starting sequence was completed.
e However, time is not counted when fuel is shut
off.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
¢ Engine coolant temperature sensor failed.
e Open or shorted engine coolant temperature sen-
sor circuit, or loose connector.

e Then the engine coolant temperature has contin- * PCM failed.
ued to be 40°C (104°F) or lower for 5 minutes.
DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item 21:
Engine Coolant Temperature Sensor.

A CAUTION |

To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 to the data reading mode for item
21, Engine Coolant Temperature Sensor.
o 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 P.00-6.

NO : Go to Step 2.
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STEP 2. Measure the sensor output voltage at engine
coolant temperature sensor connector B-37 by
backprobing.

CONNECTOR:
COMPONENT SIDE

AK200943AB

B-37 HARNESS
CONNECTOR:
HARNESS SIDE

AK201572 AB

(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 3.9 and 4.5 volts.

When engine coolant temperature is 0°C (32°F), voltage
should be 3.2 and 3.8 volts.

When engine coolant temperature is 20°C (68°F), volt-
age should be 2.3 and 2.9 volts.

When engine coolant temperature is 40°C (104°F), volt-
age should be 1.3 and 1.9 volts.

When engine coolant temperature is 60°C (140°F), volt-
age should be 0.7 and 1.3 volts.

When engine coolant temperature is 80°C (176°F), volt-
age should be 0.3 and 0.9 volt.

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

Q: Is the voltage normal?

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

STEP 3. Check connector B-37 at the engine coolant
temperature sensor for damage.

CONNECTOR:
COMPONENT SIDE

AK200943AB

Q: Is the connector in good condition?

YES : Go to Step 4.
NO : Repair or replace it. Refer to GROUP 00E, Harness

Connector Inspection P.OOE-2. Then go to Step 14.
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MB991502

STEP 4. Using scan tool MB991502, check data list item 21:
Engine Coolant Temperature Sensor.

| /A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 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 P.00-6.

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

i Yy 3
HARNESS ’/3
CONNECTOR:

COMPONENT SIDE

AK200943AB

STEP 5. Check connector B-37 at engine coolant
temperature sensor for damage.
Q: Is the connector in good condition?
YES : Go to Step 6.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 14.
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CONNECTOR:
COMPONENT SIDE

AK200943AB

B-37 HARNESS
CONNECTOR:
COMPONENT SIDE

AK000234 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.
e 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: Goto Step 7.

CONNECTOR: D-135

PCM

D-135(GR)

hod 10%@10 0999198/97/94
12111011 07 5

iduig  parhchig

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 7. Check connector D-135 at PCM for damage.
Q: Is the 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.

TSB Revision




13Ac-100

DIAGNOSTIC TROUBLE CODE PROCEDURES

HARNESS ——~
CONNECTOR:
COMPONENT SIDE

AK200943AB

B-37 HARNESS
CONNECTOR:
COMPONENT SIDE

AK000235 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: Is the continuity normal?

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

CONNECTOR: D-135

hod 10%@10 0999198/97/94
12111011 07 5

iduig  parhchig

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

AK200947AB

STEP 9. Check connector D-135 at PCM for damage.
Q: Is the 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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CONNECTOR:
COMPONENT SIDE

AK200943AB

CONNECTOR: D-135

7

=
O

o
hoaXhoshozio:

112111411 0
hadig]  pazhushag  padha

HARNESS CONNECTOR:
COMPONENT SIDE

9219
979

PCM

]

D-135(GR)

AK200947AB

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.
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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 kiloohms [at —20°C (—4°F)]
5.1 - 6.5 kiloohms [at 0°C (32°F)]
2.1 - 2.7 kiloohms [at 20°C (68°F)]
0.9 — 1.3 kiloohms [at 40°C (104°F)]
0.48 — 0.68 kiloohm [at 60°C (140°F)]
0.26 — 0.36 kiloohm [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
PCM

o 1

D-135(GR)

121111
11

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 12. Check connector D-135 at PCM for damage.
Q: Is the connector in good condition?
YES : Go to Step 13.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 14.
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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.

CONNECTOR:

COMPONENT SIDE AK200943AB

CONNECTOR: D-135

7

=
O

o 9219
o4 X 1103102010 97]9
112111411 0

hadig]  pazhushag  padha

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB

STEP 14. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0125 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0128: Coolant Thermostat (Coolant Temperature Below Thermostat Regulating Temperature)

TECHNICAL DESCRIPTION e The volume airflow sensors output frequency is in

o The PCM checks the time for the cooling water the low frequency state for 300 seconds or less.

temperature to reach the judgment temperature. Judgment Criteria
e The time for the engine coolant temperature to
DTC SET CONDITIONS rise to 77°C (171°F) takes longer than approxi-

Check Conditi mately 13 to 20 minutes.
eck -onditions . e The PCM monitors for this condition once during
¢ Engine coolant temperature is between —10°C

(14°F) and 77°C (171°F) when the engine is the drive cycle.
started.

o The engine coolant temperature — intake air tem-
perature is 5°C (9°F) or less when the engine is
started.

TROUBLESHOOTING HINTS
The most likely causes for this code to be set are:
e The thermostat is faulty.

¢ The intake air temperature when the engine is * PCM failed.
started — intake air temperature is 5°C (9°F) or
less.
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 check that the DTC P0128
does not reset.

NO : Repairit. Then check that the DTC P0128 does not
reset.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-105

DTC P0130: 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
(3Y4) g SENSOR (FRONT)
\/1 /3 N 2 /4
FROM MF| RELAY ———|
TOPCM rf------ =
I —
] ] !
Vi - Q
X
) g 3 D-116
< I m)8 c——o
m ; 1(213|14(5|6|7(8]9]/10|11
D-135 12[13]14]15]16]17[18]19[20]21]22
(MU803805) 96 109 /7 23|24|25 26|_ 27128129 _?0 31|32(33
X
939495 Y O
1101[1021107 1104 i D—l4
EREES D)9  MUs01335
P [1]2] [1 [3]4]
5]e]7]8]o]w)
POWERTRAIN CONTROL ~ —
MODULE (PCM)
AK201131
CONNECTOR: B-07 _ CONNECTOR: D-135
. _—T——RIGHT BANK
o O O HEATED OXYGEN PCM

SENSOR (FRONT)

L]

D-135(GR)

AK201038AF

AK201049AB

AK201273AB
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13Ac-106

DIAGNOSTIC TROUBLE CODE PROCEDURES

=4

%CONNECTBR: D-116
/

AK201049AC

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).

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

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

o 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.

DTC SET CONDITIONS

Check Conditions

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

¢ Right bank heated oxygen sensor (front) signal
voltage has continued to be 0.2 volt or lower.

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

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

o Volumetric efficiency is higher than 25 percent.

¢ Monitoring time: 7 seconds.

Judgment Criteria
¢ Input voltage supplied to the PCM interface circuit
is higher than 4.5 volts when 5 volts is applied to
the right bank heated oxygen sensor (front) out-
put line via a resistor.
e The PCM monitors for this condition once during
the drive cycle.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
¢ Right bank heated oxygen sensor (front) deterio-
rated.
¢ Open circuit in right bank heated oxygen sensor
(front) output line.
e Open circuit in right black heated oxygen sensor
(front) ground line.
e PCM failed.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-107

DIAGNOSIS

Required Special Tools:
e MB991502: Scan Tool (MUT-II)
e MD998464: Test Harness

STEP 1. Using scan tool MB991502, check data list item 39:

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

| A\ CAUTION |

To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item
39, Heated Oxygen Sensor Bank 1, Sensor 1 (right front).

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

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

(4) 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 P.00-6.

NO : Go to Step 2.
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13Ac-108 DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: B-07 _

~ ~  __——RIGHT BANK
o O HEATED OXYGEN
SENSOR (FRONT)

I T [T

(Lt

%
A

7

%
)
HARNESS 47

_CONNECTOR:
~COMPONENT SIDE

B-07 HARNESS
CONNECTOR:
HARNESS SIDE

fl 2\
344

N

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.
e Warming up the engine. When the engine is 2,500 r/min,
the output voltage should repeat 0 to 0.8 volt alternately.
(4) 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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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-109

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

CONNECTOR: D-135

7

= F
D

.04 X\[103[102110:
121111

11 1sz| |117|116|125| 1
HARNESS CONNECTOR:
COMPONENT SIDE

0219
979

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

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

]

D-135(GR)

AK200947AB

D-135 HARNESS
CONNECTOR:
HARNESS SIDE

[o1192) | [030405]
9697/98/99100j1011021103 X 104]
@I

0 10111f112]
bashid fushieiz\fu

(3) Measure the voltage between terminal No. 109 and ground
by backprobing.
e Warming up the engine. When the engine is 2,500 r/min,
the output voltage should repeat 0 to 0.8 volt alternately.
(4) 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
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13Ac-110 DIAGNOSTIC TROUBLE CODE PROCEDURES

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

e g _ Q: Is the harness connector in good condition?
> WMGHT BANK YES : Go to Step 5.
EEQE%%%JSE% NO : Repair or replace it. Refer to GROUP 00E, Harness

Connector Inspection P.00OE-2. Then go to Step 15.

I T [T
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%
j
HARNESS 47

_CONNECTOR:
~COMPONENT SIDE

CONNECTOR: D-135

7

7
8

5194103
hod 10%10 0999(98|97]94
1411111 fosfio7]  fos
1dig] puzpieg s

HARNESS CONNECTOR:
COMPONENT SIDE

D-135(GR)

AK200947AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-111

STEP 5. Using scan tool MB991502, check data list item 39:
Right Bank Heated Oxygen Sensor Bank 1, Sensor 1 (right
front).

| A\ CAUTION |

To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item
39, Heated Oxygen Sensor Bank 1, Sensor 1 (right front).

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

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

(4) 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 P.00-6.

NO : Replace the PCM. Then go to Step 15.
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13Ac-112 DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: B-07 _

~ ~  __——RIGHT BANK
o O HEATED OXYGEN
SENSOR (FRONT)

I T [T

[

A
N
) B
HARNESS ‘rv

_CONNECTOR:
~COMPONENT SIDE

CONNECTOR: D-135

D-135(GR)

hod 10%10 0099198
1411111 11081107
idug  parhchig

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 6. 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 : Repair harness wire between right bank heated
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.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-113

CONNECTOR: B-07 _
 ~ <~ ——RIGHT BANK

o O HEATED OXYGEN

SENSOR (FRONT)

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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13Ac-114 DIAGNOSTIC TROUBLE CODE PROCEDURES

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 HEATED OXYGEN
SENSOR (FRONT)

HARNESS
_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:

COMPONENT SIDE Q: Is the continuity normal?

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

{ 2\ Y- 1\
443

AKO000239AW,|

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

: Connector Inspection P.00OE-2. Then go to Step 15.
= '

0 1

D-135(GR)

121111
11

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-115

CONNECTOR: B-07 _
T —RIGHT BANK
DR HEATED OXYGEN
SENSOR (FRONT)

HARNESS
_CONNECTOR:

~“COMPONENT SIDE
AK201274AB

CONNECTOR: D-135

=1

EZEN odo1]
.04l X 1031102{10; 99
1A oghoq] fodiod]
g ey g
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB

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).

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 15.
NO : Repairit. Then go to Step 15.

TSB Revision




13Ac

-116

DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 11. Check harness connector D-135 at PCM for
damage.

CONNECTOR: D-135

=1

.04

9219
1103102/10: 97|19

121111

11

1al |117|115|125| 1

HARNESS CONNECTOR:

COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB

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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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-117

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).

e g _ Q: Is the harness wire in good condition?
> ﬁﬁgﬁg%@gem YES : Go to Step 13.
SENSOR (FRONT) NO : Repairit. Then go to Step 15.
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13Ac-118 DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: B-07 _
T —RIGHT BANK
DR HEATED OXYGEN
SENSOR (FRONT)

HARNESS
_CONNECTOR:

~“COMPONENT SIDE
AK201274AB

CONNECTOR: D-135
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12111011 o107  fLogpiog]
g fuzuepig g

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB

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).
Q: Is the harness wire in good condition?

YES : Go to Step 14.

NO : Repairit. Then go to Step 15.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-119

CONNECTOR: B-07
o O

RIGHT BANK
HEATED OXYGEN
SENSOR (FRONT)

HARNESS
_CONNECTOR:
~COMPONENT SIDE

WHITE

MD99846/4|:

C__r
AKX01625AC

STEP 14. Check the right bank heated oxygen sensor

(front).

(1) Disconnect the right bank heated oxygen sensor (front)
connector B-07 and connect test harness special tool,
MD998464, to the connector on the right bank heated
oxygen sensor (front) side.

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

| A\ CAUTION |
Be very careful when connecting the jumper wires; incor-

rect connection can damage the right bank heated oxygen
sensor (front).

(3) Use the jumper wires to connect terminal No. 1 (red clip) to
the positive battery terminal and terminal No. 3 (blue clip) to
the negative battery terminal.

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

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

Standard value: 0.6 — 1.0 volt

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.

STEP 15. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

(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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13Ac-120

DIAGNOSTIC TROUBLE CODE PROCEDURES

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

B-07
MU802605
NA

(1X2)
(3X4)

Right Bank Heated Oxygen Sensor (front) Circuit

RIGHT BANK
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X
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-121

AK201049AC

CIRCUIT OPERATION ¢ Right bank heated oxygen sensor (front) signal
voltage has continued to be 0.2 volt or lower.

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

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

¢ 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) ¢ Volumetric efficiency is higher than 25 percent.
« Terminal No. 2 of the right bank heated oxygen ¢ ;/I?Irtrj]r:reealrflow sensor output frequency is 100 Hz

front) i ded with PCM (terminal
sNeonsgo6r)( ront) is grounded wi (termina o Atleast 20 seconds have passed since fuel shut

off control was canceled.

o After the ignition switch is turned "ON" position,
the changes in the output voltage of the right
bank heated oxygen sensor (front) is lower than
0.078 volt.

¢ Monitoring time: 10 seconds.

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 Judgement Criteria
(front) begins to deteriorate, the heated oxygen e Making the air/fuel ratio 15 percent for 10 sec-
sensor signal response becomes poor. onds richer does not result in raising the heated

e The PCM forcibly varies the air/fuel mixture to oxygen sensor (front) output voltage beyond 0.2
make it leaner and richer, and checks the volt.
response speed of the right bank heated oxygen e The PCM monitors for this condition once during
sensor (front). In addition, the PCM also checks the drive cycle.
for an open circuit in the right bank heated oxy-
gen sensor (front) output line. TROUBLESHOOTING HINTS (The most likely

causes for this code to be set are:)
DTC SET CONDITIONS ¢ Right bank heated oxygen sensor (front) failed.

e Short circuit in right bank heated oxygen sensor
(front) output line.
e PCM failed.

Check Conditions
¢ 3 minutes or more have passed since the starting
sequence was completed.
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13Ac-122 DIAGNOSTIC TROUBLE CODE PROCEDURES

DIAGNOSIS

Required Special Tools:
e MB991502: Scan Tool (MUT-II)
e MD998464: Test Harness

VRN

MB991502

@
Y
— ACO003081AB

STEP 1. Using scan tool MB991502, check data list item 39:

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

| A\ CAUTION |

To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item
39, Heated Oxygen Sensor Bank 1, Sensor 1 (right front).

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

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

(4) 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 P.00-6.

NO : Go to Step 2.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-123

CONNECTOR: B-07
o O

RIGHT BANK
HEATED OXYGEN
SENSOR (FRONT)

HARNESS
_CONNECTOR:
~COMPONENT SIDE

WHITE

MD99846/4|:

C__r
AKX01625AC

STEP 2. Check the right bank heated oxygen sensor

(front).

(1) Disconnect the right bank heated oxygen sensor (front)
connector B-07 and connect test harness special tool,
MD998464, to the connector on the right bank heated
oxygen sensor (front) side.

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

| A\ CAUTION |
Be very careful when connecting the jumper wires; incor-

rect connection can damage the right bank heated oxygen
sensor (front).

(3) Use the jumper wires to connect terminal No. 1 (red clip) to
the positive battery terminal and terminal No. 3 (blue clip) to
the negative battery terminal.

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

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

Standard value: 0.6 — 1.0 volt

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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13Ac-124 DIAGNOSTIC TROUBLE CODE PROCEDURES

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

damage.
e g _ Q: Is the connector in good condition?
> WMGHT BANK YES : Go to Step 4.
EEQE%%%JSE% NO : Repair or replace it. Refer to GROUP 00E, Harness

Connector Inspection P.00OE-2. Then go to Step 5.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-125

CONNECTOR: B-07

0 O

RIGHT BANK
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SENSOR (FRONT)
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_CONNECTOR:

~“COMPONENT SIDE
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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).
Q: Is the harness wire in good condition?

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

NO : Repairit. Then go to Step 5.

STEP 5. Perform the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Trouble Code Diagnosis — OBD-II Drive Cycle
— Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0131 set?

YES : Repeat the troubleshooting.
NO : The procedure is complete.
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13Ac-126

DIAGNOSTIC TROUBLE CODE PROCEDURES

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

B-07
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(3X4)
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Right Bank Heated Oxygen Sensor (front) Circuit
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-127

AK201049AC

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).

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

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

o 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.

DTC SET CONDITIONS

Check Conditions
e 2 seconds or more have passed since the start-
ing sequence was completed.

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

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
e Short circuit in right bank heated oxygen sensor
(front) output line.
e PCM failed.
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13Ac-128 DIAGNOSTIC TROUBLE CODE PROCEDURES

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

CONNECTOR: B-07 _
RIGHT BANK

DRG] O HEATED OXYGEN

SENSOR (FRONT)

)

o
HARNESS (¢ r '

_CONNECTOR:
~COMPONENT SIDE

CONNECTOR: D-135

= D-135(GR)

hod 10%10_210 0999198
12111011

hidus| farjug

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 1. Check connector B-07 at right bank heated
oxygen sensor (front) and connector D-135 at PCM for
damage.
Q: Is the 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.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-129

CONNECTOR: B-07

0 O

RIGHT BANK
HEATED OXYGEN
SENSOR (FRONT)

HARNESS
_CONNECTOR:

~“COMPONENT SIDE
AK201274AB

CONNECTOR: D-135

=1

joslpgieg] | oo1]
ho4) X [1031102110: 98
12111011 o107  fLogpiog]
g fuzuepig g

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

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. Perform the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Trouble Code Diagnosis — OBD-II Drive Cycle
— Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0132 set?

YES : Repeat the troubleshooting.
NO : The procedure is complete.
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13Ac-130

DIAGNOSTIC TROUBLE CODE PROCEDURES

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

B-07
MU802605
NA

(1X2)
(3X4)

Right Bank Heated Oxygen Sensor (front) Circuit

RIGHT BANK
HEATED OXYGEN
SENSOR (FRONT)

1 13 2 4
FROM MFI RELAY —m
TOPCM  r{------ B
I —
] ] x
Vi - Q
X
) g S D-116
< I m)8 c——o
3 = 1]2]3[4[5]6]7[8o]10[11
D-135 12[13[14]15(16]17(18]19]20|21[22
(MU803805) 96 109 » /7 23|24|25 26|_ 27128129 _?0 31(32(33
9309495 Y Q
1101[1021107 1104 i D—l4
EREES D)9 MU801335
Y 4 [1]2] [1 [3]4]
5]e]7]8]o]w)

POWERTRAIN CONTROL

MODULE (PCM)

CONNECTOR: B-07

DR, O

RIGHT BANK
HEATED OXYGEN
SENSOR (FRONT)

AK201273AB

AK201131

CONNECTOR: D-135

L]

PCM

D-135(GR)

AK201038AF

AK201049AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-131

AK201049AC

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).

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

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

o 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.

DTC SET CONDITIONS

Check Conditions
e Engine coolant temperature is higher than 50°C
(122°F).
¢ Engine speed is at between 1,250 and 3,000 r/
min.

¢ Volumetric efficiency is at between 24 and 65
percent.

o Under the closed loop air/fuel control.

e The throttle valve is open.

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

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

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

Judgment Criteria
e The right bank heated oxygen sensor (front)
sends "lean" and "rich" signals alternately 11
times or less for 12 seconds.

NOTE: If the sensor switching frequency is lower
than the Judgment Criteria due to the MUT-II 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.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
¢ Right bank heated oxygen sensor (front) deterio-
rated.
e PCM failed.
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13Ac-132

DIAGNOSTIC TROUBLE CODE PROCEDURES

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

MB991502

STEP 1. Using scan tool MB991502, check data list item 39:
Heated Oxygen Sensor Bank 1, Sensor 1 (right front).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991502 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.

e Output 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 P.00-6.

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

STEP 2. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 4 — Heated Oxygen Sensor
Monitor P.13Ab-2.

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

Q:1s DTC P0133 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-133

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

Heated Oxygen Sensor Circuit No Activity ° “Eﬂxcgft .Wh”t‘? fuglcsig being ;hUt off
Detected (bank 1, sensor 1) Circuit ¢ vionitoring time. SUseconds.
¢ Referto, DTC P0130 — Right Bank Heated Oxy-  Judgment Criteria

gen Sensor (Front) Circuit P.13Ac-105. o Right bank heated oxygen sensor (front) output

e Refer to, DTC P0201, P0202, P0203, P0204, voltage does not get across 0.5 volt within about
P0205, P0206 — Injector Circuit P.13Ac-318. 30 seconds.

CIRCUIT OPERATION TROUBLESHOOTING HINTS (The most likely

o Referto, DTC P0132-Right Bank Heated Oxygen  causes for this code to be set are: )

Sensor (Front) Circuit P.13Ac-126. ¢ Right bank heated oxygen sensor (front) deterio-
¢ Refer to, DTC P0201, P0202, P0203, P0204, rated.
P0205, P0206-Injector Circuit P.13Ac-318. ¢ Open circuit in right bank heated oxygen sensor
(front) output line.
TECHNICAL DESCRIPTION e Open circuit in right black heated oxygen sensor

e The PCM effects air/fuel ratio feedback control in (front) ground line.
accordance with the signals from the right bank * Right bank heated oxygen sensor (rear) deterio-
heater oxygen sensor (front). rated.

* If the right bank heated oxygen sensor (front) has NOTE: When the right bank heated oxygen sen-
deteriorated, corrections will be made by the right sor (front) begins to deteriorate, the heated oxy-
bank heated oxygen sensor (rear). gen sensor output voltage will deviate from the

e DTC P0134 becomes stored in memory if a fail- voltage when the sensor was new (normally 0.5
ure is detected in the above air/fuel ratio feed- volt at stoichiometric ratio). This deviation will be
back control system. corrected by the right bank heated oxygen sensor

(rear).
DTC SET CONDITIONS If the right bank heated oxygen sensor (rear)

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

e PCM failed.

Check Conditions

e 30 seconds or more have passed since the start-
ing sequence was completed.

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

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

¢ Volumetric efficiency is at between 30 and 80
percent.

o Throttle position sensor output voltage is lower
than 4 volts.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

DIAGNOSIS

Required Special Tools:
e MB991502: Scan Tool (MUT-II)
e MD998464: Test Harness

STEP 1. Using scan tool MB991502, check data list item 69:
Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

A CAUTION |

To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.
(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item

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

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

(4) 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.13Ac-151, P0137 — Heated
Oxygen Sensor Circuit Low Voltage (bank 1, sensor
2) P.13Ac-166, DTC P0138 — Heated Oxygen Sensor
Circuit High Voltage (bank 1, sensor 2) P.13Ac-172,
DTC P0139 — Heated Oxygen Sensor Circuit Slow
Response (bank 1, sensor 2) P.13Ac-176.

STEP 2. Check the exhaust leaks.

Q: Are there any abnormalities?

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

STEP 3. Check the intake system vacuum leak.

Q: Are there any abnormalities?

YES : Repair it. Then go to Step 13.
NO : Go to Step 4.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-135

CONNECTOR: B-07 _
 ~ <~ ——RIGHT BANK

o O HEATED OXYGEN

SENSOR (FRONT)

HARNESS
_CONNECTOR:
~COMPONENT SIDE

AK201274AB

STEP 4. Check connector B-07 at the right bank heated
oxygen sensor (front) for damage.
Q: Is the 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 13.

TSB Revision




13Ac-136 DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 5. Check the right bank heated oxygen sensor

(front).
CONNECTOR: B-07 _ (1) Disconnect the right bank heated oxygen sensor (front)
) O\RIGHT BANK connector B-07 and connect test harness special tool,
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 80°C (176°F) or
higher.

| A\ CAUTION |
Be very careful when connecting the jumper wires; incor-

rect connection can damage the right bank heated oxygen
sensor (front).

HARNESS
_CONNECTOR:
~COMPONENT SIDE

(3) Use the jumper wires to connect terminal No. 1 (red clip) to
the positive battery terminal and terminal No. 3 (blue clip) to
the negative battery terminal.

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

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

BLUE Standard value: 0.6 — 1.0 volt

WHITE

MD99846/4|:

. Q: Is the voltage between 0.6 and 1.0 volt?
AKXOI625AC YES : Go to Step 6.

NO : Replace the right bank heated oxygen sensor (front).
Then go to Step 13.

STEP 6. Check connector B-44 at injector intermediate
connector for damage.
[ CONNECTOR: B-44 Q: Is the connector in good condition?
YES : Goto Step 7.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 13.

f4\
aaae
\Sj \7j \6) \5)

HARNESS

CONNECTOR: "=
r COMPONENT SIDE — AK200949AB

/)
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-137

+rCONNECTOR: B-44

Ve
;,4%1@)
FAY~Y~Y4)
413121
P 64

6%\)§§$b>*‘———— -4
HARNESS

CONNECTOR: "=
r COMPONENT SIDE ﬁ_____AmewAB

/)

INJECTOR
INTERMEDIATE
CONNECTOR

0000

@b&DJDLJ
l
(

AK000452AB

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

(2) Measure the resistance between each injector side
connector terminal.
a. Measure the resistance between terminal No. 3 and No.
8 when measuring No. 1 cylinder.
b. Measure the resistance between terminal No. 1 and No.
8 when measuring No. 3 cylinder.
c. Measure the resistance between terminal No. 6 and No.
8 when measuring 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.

CONNECTORS: B-01, B-02, B-03

A

HARNESS

CONNECTOR: e@ﬂ
[COMPONENT SIDE ~_£<87 Raoomsons

BO3(GR)\ ﬁ"\;ﬁ
»&L 'Puu
BOZ(GR)“ | ‘E i )oY
?ﬂ’lv& & g

J//”":

STEP 8. Check 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 connector in good condition?

YES : Go to Step 9.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 13.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTORS: B-01, B-02, B-03

cd¥l,
L
HARNESS J W
=B/

CONNECTOR:

[COMPONENT SIDE ~_£<87 Raoonons

B-03(GR) e

e\ 3
/ /iﬁ @\%ﬂ@:ﬁ
o B-02(GR)mimppss g‘@?

INJECTOR SIDE
CONNECTOR

AKO000456AB

STEP 9. Check the right bank injector.
(1) Check the right 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 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 13.
NO : Replace the injector. Then go to Step 13.

CONNECTORS: D-132, D-135
PCM

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

2
1312/11[10[9[8]7 | 6]
PO 17116]
27126 [%";2423 % [21]
D-132 HARNESS CONNECTOR:
COMPONENT SIDE
929

hoapX11031102010; 97|19
12111

11 ‘1IR| |1_17|116|125] 1

D-135 HARNESS CONNECTOR:
COMPONENT SIDE

El'Elm —

AK201284AB

STEP 10. Check connector D-132, D-135 at PCM for
damage.
Q: Is the connector in good condition?
YES : Go to Step 11.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 13.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-139

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).

e g _ Q: Is the harness wire in good condition?
> ﬁﬁgﬁg%@gem YES : Go to Step 12.
SENSOR (FRONT) NO : Repairit. Then go to Step 13.

I T [T

/[;;m

i

.‘
i
HARNESS 47

_CONNECTOR:
~COMPONENT SIDE

CONNECTOR: D-135

7

7
8

lo504/03]
hod 10%10 0999198/97/96
1411111 fosfio7]  fos
1dig] puzpieg s

HARNESS CONNECTOR:
COMPONENT SIDE

D-135(GR)

AK200947AB
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13Ac-140

DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTORS: B-01, B-02, B-03

B- 03(GR) ﬁ"é\f
J 1S

B- oz(GR)‘%p
n I 2
/ B- OlL?GR) ¢ b S

HARNESS
CONNECTOR: g

[COMPONENT SIDE ~_£<87 Raooenons

CONNECTOR: D-132

@%

1 171110I9|87 6 5
20119] (1817116 é g
27| |2 3 [21]
HARNESS CONNECTOR:
COMPONENT SIDE

AK200938AB

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) when checking No. 1 cylinder.

b. Check the harness wire between right bank injector connec-
tor B-02 (terminal No. 2) and PCM connector D-132 (termi-
nal No. 14) when checking No. 3 cylinder.

c. Check the harness wire between right bank injector connec-
tor B-03 (terminal No. 2) and PCM connector D-132 (termi-
nal No. 2) when checking No. 5 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 GROUP 13A, On-vehicle Service — Fuel Pressure Test

P.13Aa-13.

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
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

(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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13Ac-141

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

Right Bank Heated Oxygen Sensor (front) Heater Circuit

RIGHT BANK HEATED
OXYGEN SENSOR (FRONT)

BATTERY
Ww X
E g
T
@
U
E g
T
o
3 2
B-22X
112 /' MFI
34 R RELAY
\/1 V4
o
L
o
D-132
(MU803802)

BLUE-RED

25

1 3[4]
15 [[6]7]8]9oj11[121
4

2

6
[14] 5[ [efL 19020
2B B

=

CONNECTOR: B-22X

\\\\ AK201039AB

B-07
MU802605
NA

1Y7)
3)4

TO PCM TO PCM

POWERTRAIN
CONTROL
MODULE (PCM)

AK201132

CONNECTOR: D-132

=1

PCM

1

D-132(GR)

AK201038AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: B-07 -
RIGHT BANK

HEATED OXYGEN
SENSOR (FRONT)

[et==
{1 AN \
=/ H‘%EI':: 3

i

CIRCUIT OPERATION

o Power is supplied from the MFI relay (terminal
No. 1) to the right bank heated oxygen sensor
(front) heater.

e The PCM (terminal No. 25)
controls continuity to the right bank heated oxy-
gen sensor (front) heater by turning the power
transistor in the PCM "ON" and "OFF".

AK201273AB

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

DTC SET CONDITIONS

Check Conditions
e 60 seconds have elapsed from the start of the
previous monitoring.

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

¢ While the right bank heated oxygen sensor (front)
heater is on.

o Battery positive voltage is at between 11 and 16
volts.

Judgment Criteria
o Heater current of the right bank heated oxygen
sensor (front) heater has continued to be lower
than 0.16 ampere or higher than 7.5 ampere for 4
seconds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
¢ Open or shorted right bank heated oxygen sen-
sor (front) heater circuit.
e Open circuit in right bank heated oxygen sensor
(front) heater.
e PCM failed.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-143

DIAGNOSIS

Required Special Tool:
e MD998464: Test Harness

CONNECTOR: B-07 _
 ~ <~ —RIGHT BANK
DRG] O HEATED OXYGEN
SENSOR (FRONT)

HARNESS
_CONNECTOR:
~COMPONENT SIDE

AK201274AB

STEP 1. Check harness connector B-07 at the right bank
heated oxygen sensor (front) 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 12.
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CONNECTOR: B-07 _
 ~ <~ ——RIGHT BANK

o O HEATED OXYGEN

SENSOR (FRONT)

HARNESS
_CONNECTOR:

~“COMPONENT SIDE
AK201274AB

HEATED

C_ 1 OXYGEN

E© SENSOR

Q RED EQUIPMENT
SIDE

e CONNECTOR

BLUE

MD998464 AKX01624 AC

o)y

STEP 2. Check the right bank heated oxygen sensor

(front).

(1) Disconnect right bank heated oxygen sensor (front)
connector B-07 and connect test harness special tool,
MD998464, to the connector on the right bank heated
oxygen (front) sensor side.

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

clip).
Standard value: 4.5 — 8.0 ohms [at 20°C (68°F)]
Q: Is the measured resistance between 4.5 and 8.0 ohms
[at 20°C (68°F)]?
YES : Go to Step 3.

NO : Replace the right bank heated oxygen sensor (front).
Then go to Step 12.
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13Ac-145

CONNECTOR: B-07
o O

RIGHT BANK
HEATED OXYGEN
SENSOR (FRONT)

HARNESS
_CONNECTOR:
~COMPONENT SIDE

S

B-07 HARNESS "
CONNECTOR: B =]
COMPONENT SIDE 7i:j§

N i

L2 A 1%

/4\/3\ [O) [O)

LA

AKX01498AY

STEP 3. Measure the power supply voltage at right bank

heated oxygen sensor (front) harness side connector B-07.

(1) Disconnect the connector B-07 and measure at the harness
side.

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

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

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 5.
NO : Go to Step 4.

CONNECTOR: B-22X

HARNESS

CONNECTOR:
COMPONENT SIDE/\\\ /

AK200951AB

STEP 4. Check harness connector B-22X at the MFI relay
for damage.
Q: Is the harness connector in good condition?

YES : Repair harness wire between MFI relay connector B-
22X (terminal No. 1) and right bank heated oxygen
sensor (front) connector B-07 (terminal No. 1)
because of open circuit or short circuit to ground.
Then go to Step 12.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 12.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: D-132

413 211
13[12[11110[9[8[7 [ 6] 5

polo| 18117016 [14]
726 @ |en
HARNESS CONNECTOR:
COMPONENT SIDE

=L

D-132(GR)

PCM

AK200938AB

D-132 HARNESS
CONNECTOR:
HARNESS SIDE

3[4
5 [16]7[8]9foj1]12/13

14] 161%135_3 )20
[21] 22| [23R2425 [26127]

o™

AK201397AB

CONNECTOR: D-132

=

[4T3 211
13[12[11710[9[8[7[6]] 5

o9 [18[17/16 14
by Ao
HARNESS CONNECTOR:
COMPONENT SIDE

=)

1

D-132(GR)

PCM

AK200938AB

STEP 5. Measure the power supply voltage at PCM
connector D-132 by backprobing.

(1) Do not disconnect the connector D-132.

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

(3) Measure the voltage between terminal No. 25 and ground
by backprobing.
¢ Voltage should be battery positive voltage.
(4) Turn the ignition switch to the "LOCK" (OFF) position.
Q: Is battery positive voltage (approximately 12 volts)
present?

YES : Go to Step 8.
NO : Go to Step 6.

STEP 6. Check harness connector D-132 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Goto Step 7.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 12.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-147

STEP 7. Check for open circuit or short circuit to ground
between right bank heated oxygen sensor (front)
connector B-07 (terminal No. 3) and PCM connector D-132
(terminal No. 25).

e — Q: IYsEtge ;arrllesst\;"virlejgng?l%d conc:iti;tn? -
T —RIGHT BANK : Replace the . Then go to Ste .
DRG] @ HEATED OXYGEN P N P

SENSOR (FRONT) NO : Repairit. Then go to Step 12.

HARNESS
_CONNECTOR:

~“COMPONENT SIDE
AK201274AB

CONNECTOR: D-132

7 PCM
=Y L
o’ X

[13[1211110[9[8[7 [ 6]] 5 |
o9 [18[17[i6 14
cazll=lm
HARNESS CONNECTOR:
COMPONENT SIDE

AK200938AB
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STEP 8. Check harness connector D-132 at PCM for
damage.

Q: Is the harness connector in good condition?

PCM YES : Go to Step 9.

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

Ve
: Connector Inspection P.00E-2. Then go to Step 12.
= '

CONNECTOR: D-132

1

D-132(GR)

[4T3 211
13[12[11110[9[8[7 [ 6] 5

20[19] [18[17]16] [14]
by Ao
HARNESS CONNECTOR:
COMPONENT SIDE

AK200938AB
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CONNECTOR: B-22X

HARNESS
CONNECTOR:
COMPONENT SIDE— \\ /AK200951AB

CONNECTOR: B-07 _
 ~ <~ —RIGHT BANK
DRG] O HEATED OXYGEN
SENSOR (FRONT)

HARNESS
_CONNECTOR:

~“COMPONENT SIDE
AK201274AB

STEP 9. Check for harness damage between MFI relay
connector B-22X (terminal No. 1) and right bank heated
oxygen sensor (front) connector B-07 (terminal No. 1).
Q: Is the harness wire in good condition?

YES : Go to Step 10.

NO : Repairit. Then go to Step 12.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: B-07

BENG)

=)y
;

]
A I “\v
HARNESS rw
_CONNECTOR:
~COMPONENT SIDE

RIGHT BANK
HEATED OXYGEN
SENSOR (FRONT)

I T [T

AK201274AB

CONNECTOR: D-132

13[12(11710/9 8|7 1 5|
2019| [18[17]16 14
726 252423 (21
HARNESS CONNECTOR:
COMPONENT SIDE

a1

NS

)

-132(GR)

AK200938AB

STEP 10. Check for harness damage between right bank
heated oxygen sensor (front) connector B-07 (terminal No.
3) and PCM connector D-132 (terminal No. 25).
Q: Is the harness wire in good condition?

YES : Go to Step 11.

NO : Repairit. Then go to Step 12.

STEP 11. Check the trouble symptoms.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

(2) Read in the diagnostic trouble code (DTC).

Q:1s DTC P0135 set?

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

NO : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use Troubleshooting/
Inspection Service Points P.00-6.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-151

STEP 12. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:1s DTC P0135 set?

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

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

Right Bank Heated Oxygen Sensor (rear) Circuit

C-14
MU802665
K:F/IZ\ RIGHT BANK
\3/ 4/ HEATED OXYGEN
A g SENSOR (REAR)
\/1 /3 N 2 /4
FROM MFI RELAY —m :" """ -
] ]
—f------ = ¥
TOPCM " B
O [ <
S I @
E-112 @ =
1] o 2] =
Blasle)] Y- .
rqg-"——~="—- -
I —
] ] e
N B Q
D-116
3 = @]9 =216
< I 1]2]3]a[5]6[7]8]o10[11
D-135 el = 12[13[14]15[16]17[18[19]20[21[22
(MU803805) 96 117 y /7 23(24125 ZEIS_ 27|28129 3'30 31(32|33
7 9309495 Y Q
%%-- 101102010 1104} i D-14
EEREEERERE m]9  MUB01335
P [1]2] [1 [3]4]
le]7]8]o]wW)

POWERTRAIN CONTROL
MODULE (PCM)
AK201133
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DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: C-14

BDENG) O

HEATED OXYGEN , &)
SENSOR (REAR)

AK201049AC

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 PCM (terminal No.

96).

TECHNICAL DESCRIPTION

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

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

CONNECTOR: D-135

7

PCM

1

D-135(GR)

AK201038AF

AK201049AB

CONNECTOR:E-112 — | '/ |
e

\/

AK201052AB

DTC SET CONDITIONS

Check Conditions
¢ 3 minutes or more have passed since the starting

sequence was completed.

¢ Right bank heated oxygen sensor (rear) signal
voltage has continued to be 0.15 volt or lower.
e Engine coolant temperature is higher than 76°C

(169°F).

e Engine speed is higher than 1,200 r/min.
¢ Volumetric efficiency is higher than 25 percent.
¢ Monitoring time: 7 seconds.

Judgment Criteria

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

line via a resistor.

o The PCM monitors for this condition once during

the drive cycle.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-153

TROUBLESHOOTING HINTS (The most likely ¢ Open circuit in right bank heated oxygen sensor
causes for this code to be set are: ) (rear) ground line.
¢ Right bank heated oxygen sensor (rear) failed. e PCM failed.

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

DIAGNOSIS

Required Special Tools:
e MB991502: Scan Tool (MUT-II)
e MB991316: Test Harness

STEP 1. Using scan tool MB991502, check data list item 69:
Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

/A CAUTION |

To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item
69, Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

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

(4) 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 P.00-6.

NO : Go to Step 2.

MB991502
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DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: C-14

BENG) O

"HARNESS
-CONNECTOR:

"COMPONENT SIDE—_——

HEATED OXYGEN,
SENSOR (REAR)

AK201276AB

C-14 HARNESS
CONNECTOR:
HARNESS SIDE

N
fl§2\
\9 4

AK201407AB

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

(1) Do not disconnect the connector C-14.

(2) Start the engine and run at idle.

(3) Measure the voltage between terminal No. 4 and ground by
backprobing.
e Warming up the engine. When the engine is revved, the

output voltage should repeat 0 volt and 0.6 to 1.0 volt
alternately.

(4) 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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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-155

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.

(2) Start the engine and run at idle.
7
E’

.04 X\[103[102110:
121111

11 1sz| |117|116|125| 1
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

0219
979

AK200947AB

(3) Measure the voltage between terminal No. 117 and ground
by backprobing.
e 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.

D-135 HARNESS
CONNECTOR:
HARNESS SIDE

GEIogoofol o iio) (4) Turn the ignition switch to the "LOCK" (OFF) position.
o forosfiod fiohishid]
4 [osfndiy] [ Q: Is the voltage normal?

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

AK201408AB
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CONNECTOR: C-14

2 O _O O O O

HEATED OXYGEN,
SENSOR (REAR)

"HARNESS
-CONNECTOR:
"COMPONENT SIDE—_——

AK201276AB

CONNECTOR: D-135

7

7
8

lo519403)
hod 10%10 0999198/97/96
12111011 nosior]  foel
T TE i T TR i

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

D-135(GR)

AK200947AB

STEP 4. Check harness connector C-14 at right bank
heated oxygen sensor (rear) 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.00OE-2. Then go to Step 15.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-157

MB991502

STEP 5. Using scan tool MB991502, check data list item 69:
Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

| /A CAUTION |

To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item
69, Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

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

(4) 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 P.00-6.

NO : Replace the PCM. Then go to Step 15.
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13Ac-158 DIAGNOSTIC TROUBLE CODE PROCEDURES

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?
O O O I YES : Check harness connector E-112 at intermediate
o O O connector for damage, and repair or replace as
N

required. Refer to GROUP 00E, Harness Connector
Inspection P.0OE-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
2 No. 117) because of open circuit or harness damage.
ggﬁg%%c(’éggg\" o 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

hod 10%10_210 0099198
12111011 07

idug  parhchig

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-159

CONNECTOR: C-14

"HARNESS
-CONNECTOR:
"COMPONENT SIDE—_——

AK201276AB

STEP 7. Check harness connector C-14 at right bank
heated oxygen sensor (rear) 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 (rear) harness side connector C-14.
CONNECTOR: C-14 (1) Disconnect the connector C-14 and measure at the harness
side.

n
S |-
"HARNESS g
-CONNECTOR:
"COMPONENT SIDE—_——

AK201276AB

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

C-14 HARNESS
CONNECTOR:
COMPONENT SIDE o
Q: Is the continuity normal?

g@;lg YES : Go to Step 11.
(A A3) NO : Go to Step 9.

AKX01497AF

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.

CONNECTOR: D-135

O D-135(GR)

jospdieg] | o7o1]
hoa{ X h03102{10: 7196
12111011 081107 @@
g fuzuepiy g

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

TSB Revision




DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-161

CONNECTOR: C-14
DENG) O O

SENSOR (REAR)

1Y
o) o ()
A o\ I’
=
_\ ' Cc-14(GR)
VA — | — | N
F~ \ oy
%\2/\1/3
T
) \u/\u/ e
"HARNESS i
_CONNECTOR:

"COMPONENT SIDE—_——

HEATED OXYGEN )

)

AK201276AB

CONNECTOR: D-135

PCM

]

D-135(GR)

=1

EZEN odo1]
.04l X 1031102{10; 99
1A oghoq] fodiod]
g ey g
HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

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).

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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DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 11. Check harness connector D-135 at PCM for
damage.

CONNECTOR: D-135

=1

.04

9219
1103102/10: 97|19

121111

11

1al |117|115|125| 1

HARNESS CONNECTOR:

COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB

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

DENG) O ®)

SENSOR (REAR)

"HARNESS
-CONNECTOR:
"COMPONENT SIDE—_——

HEATED OXYGEN,

NOTE: Check harness after checking intermediate connector

I E-112. If intermediate connector E-112 is damaged, repair or
O O 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.

AK201276AB

CONNECTOR: D-135

7

7
8

lo504/03]
hod 10%10_210 0999198/97/96
1411111 fosfio7]  fos
1dig] puzpieg s

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

D-135(GR)

AK200947AB
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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 NOTE: Check harness after checking intermediate connector
—_—
20O _O0 o oo

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.

HEATED OXYGEN )
SENSOR (REAR)

1Y

s
\\\
. 3 ;
»

o
\
N

% 2 AL

<= —|—
K\”’/\%} \ B

? S
"HARNESS

_CONNECTOR:
"COMPONENT SIDE—_——

AK201276AB

CONNECTOR: D-135

7

= F
O

joslpgieg] | oo1]
ho4) X [1031102110: 98
12111011 o107  fLogpiog]
g fuzuepig g

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB
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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)
connector C-14 and connect test harness special tool,
MB991316, to the connector on the right bank heated
oxygen sensor (front) side.

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

| A\ CAUTION |
Be very careful when connecting the jumper wires; incor-

rect connection can damage the right bank heated oxygen
sensor (rear).

"HARNESS
_CONNECTOR:

“COMPONENT SIDE—_—"" 768

(3) Use the jumper wires to connect terminal No. 1 (red clip) to
the positive battery terminal and terminal No. 3 (blue clip) to
the negative battery terminal.

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

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

WHITE BLUE Standard value: 0.6 — 1.0 volt
M8991316/|: |- Q: Is the voltage between 0.6 and 1.0 volt?
AKX01625AB 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
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Right Bank Heated Oxygen Sensor (rear) Circuit

C-14
MU802665
NA
00 RIGHT BANK
'3Y2) HEATED OXYGEN
LA g SENSOR (REAR)
\/1 /3 N 2 /4
FROM MFI RELAY —mm :" """" [
] ]
—f------ = ¥
TOPCM [ " S
O [ <
< I o
m =
5 4
rqg-"——~="—- -
I —
] ] e
1T B Q
D-116
3 = oo =210
< I 1]2]3]a[5]6[7]8]o10[11
D-135 o = 12[13[14|15[16[17(18|19]20[21[22
(MU803805) 926 117 Z /7 23|24|25 ZEIS_ 27128129 3'30 31(32|33
7 9309495 Y Q
R < D-14
EE e m|9 MU801335
P [1]2] [1 [3]4]
le]7]8]o]w)

POWERTRAIN CONTROL
MODULE (PCM)
AK201133
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CONNECTOR: C-14
\

=

%CONNECTOR: D-14

HEATED OXYGEN , &)
SENSOR (REAR)

AK201275AB

CONNECTOR: D-135

=1

PCM

]

D-135(GR)
AK201038AF AK201052AB
CIRCUIT OPERATION DTC SET CONDITIONS
¢ A voltage corresponding to the oxygen concen- Check Conditions
tration in the exhaust gas is sent to the PCM (ter- ¢ 3 minutes or more have passed since the starting
minal No. 117) from the output terminal (terminal sequence was completed.
No. 4) of the right bank heated oxygen sensor ¢ Right bank heated oxygen sensor (rear) signal
(rear). voltage has continued to be 0.15 volt or lower.
o Terminal No. 2 of the right bank heated oxygen e Engine coolant temperature is higher than 76°C
sensor (rear) is grounded with PCM (terminal No. (169°F).
96). ¢ Engine speed is higher than 1,200 r/min.
o Volumetric efficiency is higher than 25 percent.
TECHNICAL DESCRIPTION ¢ Volume airflow sensor output frequency is 100 Hz
e The output signal of the right bank heated oxygen or more.
sensor (front) is compensated by the output sig- o Atleast 20 seconds have passed since fuel shut
nal of the right bank heated oxygen sensor (rear). off control was canceled.
e The PCM checks for an open circuit in the right * The right bank heated oxygen sensor (front) out-
bank heated oxygen sensor (rear) output line. puts 0.5 volts or more.

o After the ignition switch is turned ON, the
changes in the output voltage of the right bank
heated oxygen sensor (rear) is lower than 0.078
volt.

¢ Monitoring time: 10 seconds.
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Judgement Criteria :
TROUBLESHOOTING HINTS (The most likel
o Making the air/fuel ratio 15 percent for 10 sec- causes for this code to be sei are: ) e

onds richer does not result in raising the right « Right bank heated oxygen sensor (rear) failed.
bank heated oxygen sensor (rear) output voltage e Short circuit in right bank heated oxygen sensor

beyond 0.15 volt. :
tput line.
o The PCM monitors for this condition once during o ggi;)fgﬁe%u ne

the drive cycle.

DIAGNOSIS

Required Special Tools:
e MB991502: Scan Tool (MUT-II)
e MB991316: Test Harness Set

STEP 1. Using scan tool MB991502, check data list item 69:
Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

| /A CAUTION |
To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item
69, Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

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

(4) 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 P.00-6.

NO : Go to Step 2.

MB991502
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13Ac-169

CONNECTOR: C-14
WNECTORCM  ——
DN O ) oo

HEATED OXYGEN , &
SENSOR (REAR)

"HARNESS
-CONNECTOR:
"COMPONENT SIDE—_——

AK201276AB

C 1
=—=5| JUMPER
N WIRES e @9
BLACK
L RED
WHITE BLUE

M8991316/|:

AKX01625 AB

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

(1) Disconnect the right bank heated oxygen sensor (rear)
connector C-14 and connect test harness special tool,
MB991316, to the connector on the right bank heated
oxygen sensor (front) side.

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

A CAUTION |
Be very careful when connecting the jumper wires; incor-

rect connection can damage the right bank heated oxygen
sensor (rear).

(3) Use the jumper wires to connect terminal No. 1 (red clip) to
the positive battery terminal and terminal No. 3 (blue clip) to
the negative battery terminal.

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

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

Standard value: 0.6 — 1.0 volt

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.
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CONNECTOR: C-14

2 O _O O O O

HEATED OXYGEN,
SENSOR (REAR)
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"COMPONENT SIDE—_——
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7
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T TE i T TR i

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

D-135(GR)

AK200947AB

STEP 3. Check connector C-14 at right bank heated
oxygen sensor (rear) and connector D-135 at PCM for
damage.
Q: Is the 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 5.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-171

CONNECTOR: C-14
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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).

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.

STEP 5. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:1s DTC P0137 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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13Ac-172 DIAGNOSTIC TROUBLE CODE PROCEDURES

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

Right Bank Heated Oxygen Sensor (rear) Circuit
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-173

CONNECTOR: C-14
MWECTOR Gl ___
> O O O O o

=

%CONNECTOR: D-14

HEATED OXYGEN , &)
SENSOR (REAR)

AK201275AB

CONNECTOR: D-135

=1

PCM

]

D-135(GR)

AK201038AF AK201052AB

CIRCUIT OPERATION DTC SET CONDITIONS
¢ A voltage corresponding to the oxygen concen- .
o ) Check Conditions
tration in the exhaust gas is sent to the PCM (ter- « 2 seconds or more have passed since the start-
minal No. 117) from the output terminal (terminal ina sequence was completed
No. 4) of the right bank heated oxygen sensor gseq P '

(rear). Judgment Criteria

o Terminal No. 2 of the right bank heated oxygen ¢ Right bank heated oxygen sensor (rear) output
sensor (rear) is grounded with PCM (terminal No. voltage has continued to be 1.2 volts or higher for
96). 2 seconds.

TECHNICAL DESCRIPTION TROUBLESHOOTING HINTS (The most likely

¢ The output signal of the right bank heated oxygen  causes for this code to be set are: )
sensor (front) is compensated by the output sig- e Short circuit in right bank heated oxygen sensor
nal of the right bank heated oxygen sensor (rear). (rear) ground line.

e The PCM checks for an open circuit in the right e PCM failed.

bank heated oxygen sensor (rear) output line.
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13Ac-174 DIAGNOSTIC TROUBLE CODE PROCEDURES

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

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

damage.
CONNECTOR: C-14 - Q: Is the connector in good condition?
D) YES : Go to Step 2.
© & o O O NO : Repair or replace it. Refer to GROUP 00E, Harness
- N/

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

HEATED OXYGEN,
SENSOR (REAR)
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-CONNECTOR:

“COMPONENT SIDE—_——"" 768
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= D-135(GR)
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-175

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 NOTE: Check harness after checking intermediate connector

BEGICRICN
e, O OO

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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]
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AK200947AB

STEP 3. Perform the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Trouble Code Diagnosis — OBD-II Drive Cycle
— Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0138 set?

YES : Repeat the troubleshooting.
NO : The procedure is complete.
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13Ac-176 DIAGNOSTIC TROUBLE CODE PROCEDURES

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

Right Bank Heated Oxygen Sensor (rear) Circuit

C-14
MU802665
NA
00 RIGHT BANK
'3Y2) HEATED OXYGEN
LA g SENSOR (REAR)
\/1 /3 N 2 /4
FROM MFI RELAY —mm :" """" [
] ]
—f------ = ¥
TOPCM [ " S
O [ <
< I o
m =
5 4
rqg-"——~="—- -
I —
] ] e
1T B Q
D-116
3 = oo =210
< I 1]2]3]a[5]6[7]8]o10[11
D-135 o = 12[13[14|15[16[17(18|19]20[21[22
(MU803805) 926 117 Z /7 23|24|25 ZEIS_ 27128129 3'30 31(32|33
7 9309495 Y Q
R < D-14
EE e m|9 MU801335
P [1]2] [1 [3]4]
le]7]8]o]w)

POWERTRAIN CONTROL
MODULE (PCM)
AK201133

TSB Revision




DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-177

CONNECTOR: C-14
WECORGH
> O O o O o

HEATED OXYGEN , &)

SENSOR (REAR)

AK201275AB

AK201049AB

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 PCM (terminal No.
96).

TECHNICAL DESCRIPTION
e The output signal of the right bank heated oxygen
sensor (front) is compensated by the output sig-
nal of the right bank heated oxygen sensor (rear).
e The PCM checks for an open circuit in the right
bank heated oxygen sensor (rear) output line.

CONNECTOR: D-116

AK201049AC

CONNECTOR: D-135

7
7
O

CONNECTOR:E-112 — | '/ |
e

PCM

1

D-135(GR)

AK201052AB

DTC SET CONDITIONS

Check Conditions

e 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 fre-
quency for every 2 seconds is higher than 4,000
Hz.

« Repeat 3 or more times: drive” ", stop 2.

Drive :

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

¢ Volumetric efficiency is higher than 40 per-
cent.

¢ Vehicle speed is higher than 30 km/h (18.7
mph).

o 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.
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13Ac-178 DIAGNOSTIC TROUBLE CODE PROCEDURES

Stop2: NOTE: Monitoring stops after fuel has been shut

« Vehicle speed is lower than 1.5 km/h (0.9 off for more than 38 seconds.
mph).
TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
¢ Right bank heated oxygen sensor (rear) failed.
e PCM failed.

Judgement Criteria
¢ Change in the output voltage of the right bank
heated oxygen sensor (rear) is lower than 0.313
volt.

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item 69:
Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item
69, Heated Oxygen Sensor Bank 1, Sensor 2 (right rear).

(4) Warm up the engine.

o After increasing the output voltage 0.15 volt or more by
the engine revving, finish it. Then confirm that the output
voltage reduces to 0.15 volt or less within 3 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 P.00-6.

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

STEP 2. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 4 — Heated Oxygen Sensor
Monitor P.13Ab-2.

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

Q:Is DTC P0139 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-179

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

Right Bank Heated Oxygen Sensor (rear) Heater Circuit
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13Ac-180

DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: B-22X

\/

HEATED OXYGEN , >
SENSOR (REAR)

i)
)

Ll

(GR

AK201275AB

CIRCUIT OPERATION

o Power is supplied from the MFI relay (terminal
No. 1) to the right bank heated oxygen sensor
(rear) heater.

e The PCM (terminal No. 24) controls continuity to
the right bank heated oxygen sensor (rear)
heater by turning the power transistor in the PCM
"ON" and "OFF".

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

DTC SET CONDITIONS

Check Conditions
e 60 seconds have elapsed from the start of the
previous monitoring.

CONNECTOR: D-132

=1

PCM

1

D-132(GR)

AK201038AB

CONNECTOR:E-114 — | —/J |
—

\/

AK201052AC

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

o While the right bank heated oxygen sensor (rear)
heater is on.

o Battery positive voltage is at between 11 and 16
volts.

Judgment Criteria
o Heater current of the right bank heated oxygen
sensor (rear) heater has continued to be lower
than 0.16 ampere or higher than 5.0 ampere for 4
seconds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
¢ Open or shorted right bank heated oxygen sen-
sor (rear) heater circuit.
¢ Open circuit in right bank heated oxygen sensor
(rear) heater.
e PCM failed.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-181

/2\
></\
40€

"HARNESS
_CONNECTOR:

CONNECTOR: C-14

"COMPONENT SIDE—_———

AK201276AB

DIAGNOSIS

Required Special Tool:
e MB991316: Test Harness

STEP 1. Check harness connector C-14 at the right bank
heated oxygen sensor (rear) 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.O0E-2. Then go to Step 12.
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13Ac-182

DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: C-14

o O O
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-CONNECTOR:
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SENSOR (REAR)
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EQUIPMENT
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CONNECTOR

L]

MB991316 AKX01624AB

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

(1) Disconnect right bank heated oxygen sensor (rear)
connector C-14 and connect test harness special tool,
MB991316, to the connector on the right bank heated
oxygen (rear) sensor side.

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

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

Q: Is the measured resistance between 11 and 18 ohms [at
20°C (68°F)]?

YES : Go to Step 3.

NO : Replace the right bank heated oxygen sensor (rear).
Then go to Step 12.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-183

STEP 3. Measure the power supply voltage at right bank
heated oxygen sensor (rear) harness side connector C-14.

CONNECTOR: C-14

n
S |-
"HARNESS g
-CONNECTOR:
"COMPONENT SIDE—_——

(1) Disconnect the connector C-14 and measure at the harness
side.
(2) Turn the ignition switch to the "ON" position.

AK201276AB

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

—
* Voltage should be battery positive voltage.
ggﬁﬁégp‘ggs (4) Turn thegi]gnition switch to tr?é F'?LOCK" (OFlg) position.
COMPONENT SIDE NI Q: Is battery positive voltage (approximately 12 volts)
(23@} 'Q present?
/4\/3\ 0] 0] YES : Go to Step 5.
byt NO : Go to Step 4.

STEP 4. Check harness connector B-22X at the MFI relay
for damage.

HARNESS
CONNECTOR: \\
COMPONENT SIDE™

N

Q: Is the harness connector in good condition?

YES : Check harness connectors E-114 and D-116 at
intermediate connector for damage, and repair or
replace as required. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. If intermediate
connectors E-114 and D-116 are in good condition,
repair harness wire between MFI relay connector B-
22X (terminal No. 1) and right bank heated oxygen
sensor (rear) connector C-14 (terminal No. 1)

AK200951AB because of open circuit or short circuit to ground.

Then go to Step 12.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 12.
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13Ac-184

DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: D-132

=
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STEP 5. Measure the power supply voltage at PCM
connector D-132 by backprobing.

(1) Do not disconnect the connector D-132.

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

(3) Measure the voltage between terminal No. 24 and ground
by backprobing.
¢ Voltage should be battery positive voltage.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 8.
NO : Go to Step 6.

CONNECTOR: D-132

=

[4T3 211
13[12[11710[9[8[7[6]] 5

o9 [18[17/16 14
by Ao
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

D f

D-132(GR)

AK200938AB

STEP 6. Check harness connector D-132 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Goto Step 7.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 12.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-185

STEP 7. Check for open circuit or short circuit to ground
between right bank heated oxygen sensor (rear) connector
C-14 (terminal No. 3) and PCM connector D-132 (terminal

No. 24).
CONNECTOR: C-14 NOTE: Check harness after checking intermediate connector
S5 O — E-114. If intermediate connector E-114 is damaged, repair or
O O O O replace it. Refer to GROUP 00E, Harness Connector Inspec-

tion P.OOE-2. Then go to Step 12.

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 12.
NO : Repairit. Then go to Step 12.
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13Ac-186 DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 8. Check harness connector D-132 at PCM for
damage.

Q: Is the harness connector in good condition?

PCM YES : Go to Step 9.

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

Ve
: Connector Inspection P.00E-2. Then go to Step 12.
= '
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-187

CONNECTOR: B-22X

HARNESS
CONNECTOR:

COMPONENT SIDE— \\ /AK200951AB

CONNECTOR: C-14
Caece: I
2> O O o O o

HEATED OXYGEN , & ")
SENSOR (REAR)

(2)1 '
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a3 |-
\u/\ A

"HARNESS \
_CONNECTOR:

"COMPONENT SIDE—_———

AK201276AB

STEP 9. Check for harness damage between MFI relay
connector B-22X (terminal No. 1) and right bank heated
oxygen sensor (rear) connector C-14 (terminal No. 1).
NOTE: Check harness after checking intermediate connectors
E-114 and D-116. If intermediate connectors E-114 and D-116
are damaged, repair or replace them. Refer to GROUP 00E,
Harness Connector Inspection P.00E-2. Then go to Step 12.

Q: Is the harness wire in good condition?
YES : Go to Step 10.
NO : Repairit. Then go to Step 12.
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13Ac-188

DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: C-14

2 O _O O OO

HEATED OXYGEN,
SENSOR (REAR)
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"COMPONENT SIDE—_——
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STEP 10. Check for harness damage between right bank
heated oxygen sensor (rear) connector C-14 (terminal No.
3) and PCM connector D-132 (terminal No. 24).

NOTE: Check harness after checking intermediate connector
E-114. If intermediate connector E-114 is damaged, repair or
replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 12.

Q: Is the harness wire in good condition?

YES : Go to Step 11.
NO : Repairit. Then go to Step 12.

STEP 11. Check the trouble symptoms.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

(2) Read in the diagnostic trouble code (DTC).

Q:1s DTC P0141 set?

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

NO : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use Troubleshooting/
Inspection Service Points P.00-6.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-189

STEP 12. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:1s DTC P0141 set?

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

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

Left Bank Heated Oxygen Sensor (front) Circuit
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%1% HEATED OXYGEN
3 4) g SENSOR (FRONT)

FROM MFI RELAY »—m—m—

TO PCM

] L
] | 4
2 it - - (@)
X ]
3} = S D-116
< I m]11 c——
m = 1|2[3|4a|5|6|7]8]9 1011
D-135 12[13[14]15[16]17]18[19]20]21]22
(MU803805) 96 108 Ne 23[24[25 Ztli_ 27(28]29 Jso 31[32[33
930495 Y (@)
011102 hod| 5 D-14
o i mf9  Mus01335
p [1]2] [1 [3]4]
5[6]7[8]o]w)

POWERTRAIN CONTROL =
MODULE (PCM)

AK201135

TSB Revision




13Ac-190 DIAGNOSTIC TROUBLE CODE PROCEDURES

C/OQLI)IECT\OR: B-26

A
' \\ ]
% \ ;- -
QJ RIGHT BANK
HEATED OXYGEN

SENSOR (FRONT)

CONNECTOR: D-135

PCM
7

0 1

D-135(GR)

AK201038AF

::“«1}', \‘ !@f .-
S\

i
AK201277AB
AK201049AC
CIRCUIT OPERATION e The PCM varies the air/fuel mixture to make it
¢ A voltage corresponding to the oxygen concen- Ieanedr aptc:] nci‘hfetrt,)ans ﬁhefkds the response
tration in the exhaust gas is sent to the PCM (ter- sfpeet ? gd'(i' atr;] F?gl\‘/la onyg;:‘n T(enfsor
minal No. 108) from the output terminal (terminal (fron )', n addition, the also checks for an
No. 4) of the left bank heated oxygen sensor open circuit in the left bank heated oxygen sensor
(frént) (front) output line.

o Terminal No. 2 of the left bank heated oxygen
sensor (front) is grounded with or PCM (terminal ~ DTC SET CONDITIONS

No. 96). Check Conditions
¢ 3 minutes or more have passed since the starting
TECHNICAL DESCRIPTION sequence was completed.

e The left bank heated oxygen sensor (front) o Left bank heated oxygen sensor (front) signal
detects the concentration of oxygen in the voltage has continued to be 0.2 volt or lower.
exhaust gas; it converts that data to voltage, and ¢ Engine coolant temperature is higher than 76°C
sends it to the PCM. (169°F).

¢ When the left bank heated oxygen sensor (front) e Engine speed is higher than 1,200 r/min.
begins to deteriorate, the heated oxygen sensor ¢ Volumetric efficiency is higher than 25 percent.
signal response deteriorates also. ¢ Monitoring time: 7 seconds.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-191

Judgment Criteria TROUBLESHOOTING HINTS (The most likely
o Input voltage supplied to the PCM interface circuit  causes for this code to be set are: )
is higher than 4.5 volts when 5 volts is applied to o Left bank heated oxygen sensor (front) deterio-
the left bank heated oxygen sensor (front) output rated.
line. ¢ Open circuit in left bank heated oxygen sensor
o The PCM monitors for this condition once during (front) output line.
the drive cycle. ¢ Open circuit in left bank heated oxygen sensor
(front) ground line.
e PCM failed.
DIAGNOSIS

Required Special Tools:
e MB991502: Scan Tool (MUT-II)
e MB991316: Test Harness

STEP 1. Using scan tool MB991502, check data list item 11:
Heated Oxygen Sensor Bank 2, Sensor 1 (left front).

A CAUTION |
To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item
11, Heated Oxygen Sensor Bank 2, Sensor 1 (left front).

o 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 P.00-6.

NO : Go to Step 2.
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13Ac-192 DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: B-26

/ < T
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R
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/B. %
I\ |coNNECTOR: f
\ COMPONENT |
SIDE

AK201278AB

B-26 HARNESS
CONNECTOR:
HARNESS SIDE

F Y-
LLA2)

D27
\?J\A’

AKX01538 AP

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.

(3) Measure the voltage between terminal No. 4 and ground by
backprobing.
e Warming up the engine. When the engine is 2,500 r/min,
the output voltage should repeat 0 to 0.8 volt alternately.
(4) 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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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-193

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.
7
E’

.04 X\[103[102110:
121111

11 1sz| |117|116|125| 1
HARNESS CONNECTOR:
COMPONENT SIDE

]

D-135(GR)

0219
979

AK200947AB

(3) Measure the voltage between terminal No. 108 and ground
by backprobing.
e Warming up the engine. When the engine is 2,500 r/min,
the output voltage should repeat 0 to 0.8 volt alternately.
(4) Turn the ignition switch to the "LOCK" (OFF) position.
Q: Is the voltage normal?

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

D-135 HARNESS
CONNECTOR:
HARNESS SIDE

o304
191110112
L1sfiadhoq

AK201410AB

TSB Revision




13Ac-194

DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: B-26

S

9%
HEATED OXYGEN
SENSOR (FRONT) \ \

t)f?

K

HARNESS <-

/. 4
U\ |CONNECTOR: f
\ COMPONENT ¢
SIDE

i

AK201278AB

CONNECTOR: D-135

7

7
8

5194103
hod 10%10 0999(98|97]94
1411111 fosfio7]  fos
1dig] puzpieg s

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

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.00OE-2. Then go to Step 15.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-195

MB991502

STEP 5. Using scan tool MB991502, check data list item 11:
Heated Oxygen Sensor Bank 2, Sensor 1 (left front).

| /A CAUTION |
To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 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.

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

(4) 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 P.00-6.

NO : Replace the PCM. Then go to Step 15.

TSB Revision




13Ac-196 DIAGNOSTIC TROUBLE CODE PROCEDURES

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 har.ness damage. Then go to Step 15.
HEATED OXYGEN NO : Repair or replace it. Refer to GROUP 00E, Harness
SENSOR (FRONT) \ \\ Connector Inspection P.00E-2. Then go to Step 15.
/ S
2 —

R
HARNESS <7

/. 4
U\ |CONNECTOR: f
\ COMPONENT ¢
SIDE
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CONNECTOR: D-135

D-135(GR)

hod 10%10_210 0099198
1411111 11081107
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-197

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.

= ?/é
K Y
HEATED OXYGEN
SENSOR (FRONT) \ \

/7

HARNESS 27 /
CONNECTOR:
COMPONENT ¢

SIDE
AK201278AB
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13Ac-198 DIAGNOSTIC TROUBLE CODE PROCEDURES

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.

HEATED OX
L\ \)

SENSOR (FRONT) \
// o o
7 =N —

)
|

HARNESS 27 /
CONNECTOR:
COMPONENT ¢

SIDE
AK201278AB

(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: Is the continuity normal?
gzzglg YES : Go to Step 11.
\AA3) NO : Go to Step 9.

AKX01497AG

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.

CONNECTOR: D-135

O D-135(GR)

jospdieg] | o7o1]
hoa{ X h03102{10: 7196
12111011 081107 @@
g fuzuepiy g

HARNESS CONNECTOR:
COMPONENT SIDE
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-199

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 OX
L\ \)
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[ e ar=e—
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CONNECTOR:
COMPONENT

SIDE
AK201278AB

CONNECTOR: D-135

=1

joslpgieg] | oo1]
ho4) X [1031102110: 98
12111011 o107  fLogpiog]
g fuzuepig g

HARNESS CONNECTOR:
COMPONENT SIDE
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13Ac-200 DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 11. Check harness connector D-135 at PCM for
damage.

Q: Is the harness connector in good condition?

PCM YES : Go to Step 12.

NO : Repair or replace it. Then go to Step 15.

CONNECTOR: D-135
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-201

CONNECTOR: B-26
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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.
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13Ac-202 DIAGNOSTIC TROUBLE CODE PROCEDURES

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.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-203
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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 80°C (176°F) or
higher.

/A CAUTION |
Be very careful when connecting the jumper wires; incor-
rect connection can damage the left bank heated oxygen
sensor (front).

(3) Use the jumper wires to connect terminal No. 1 (red clip) to
the positive battery terminal and terminal No. 3 (blue clip) to
the negative battery terminal.

(4) Connect a digital volt 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

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.

STEP 15. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:1s DTC P0150 set?

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

TSB Revision




13Ac-204 DIAGNOSTIC TROUBLE CODE PROCEDURES

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

Left Bank Heated Oxygen Sensor (front) Circuit
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-205

AK201049AC

CIRCUIT OPERATION o Left bank heated oxygen sensor (front) signal
voltage has continued to be 0.2 volt or lower.

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

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

¢ 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) ¢ Volumetric efficiency is higher than 25 percent.
e Terminal No. 2 of the left bank heated oxygen ¢ ;/I?Irtrj]r:reealrflow sensor output frequency is 100 Hz

front) i ded with PCM (terminal
sNeonsgo6r)( ront) is grounded wi (termina o Atleast 20 seconds have passed since fuel shut

off control was canceled.

o After the ignition switch is turned "ON" position,
the changes in the output voltage of the left bank
heated oxygen sensor (front) is lower than 0.078
volt.

¢ Monitoring time: 10 seconds.

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

begins to deteriorate, the heated oxygen sensor ¢ Making the air/fuel ratio 15 percent for 10 sec-
signal response deteriorates also. onds richer does not result in raising the heated
e The PCM varies the air/fuel mixture to make it oxygen sensor (front) output voltage beyond 0.15
leaner and richer, and checks the response volt.
speed of the left bank heated oxygen sensor e The PCM monitors for this condition once during
(front). In addition, the PCM also checks for an the drive cycle.
open circuit in the left bank heated oxygen sensor
(front) output line. TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
DTC SET CONDITIONS o Left bank heated oxygen sensor (front) failed.

o e Short circuit in left bank heated oxygen sensor
Check Conditions (front) output line.

¢ 3 minutes or more have passed since the starting e PCM failed
sequence was completed. '
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13Ac-206 DIAGNOSTIC TROUBLE CODE PROCEDURES

DIAGNOSIS

Required Special Tools:
e MB991502: Scan Tool (MUT-II)
e MD998464: Test Harness

\ \
@; Mngz/;E;’z A

ACO003081AB

STEP 1. Using scan tool MB991502, check data list item 11:
Heated Oxygen Sensor Bank 2, Sensor 1 (left front).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 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.

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

(4) 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 P.00-6.

NO : Go to Step 2.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-207
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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,
MD998464, to the connector on the left bank heated oxygen
sensor (front) side.

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

/A CAUTION |
Be very careful when connecting the jumper wires; incor-
rect connection can damage the right bank heated oxygen
sensor (front).

(3) Use the jumper wires to connect terminal No. 1 (red clip) to
the positive battery terminal and terminal No. 3 (blue clip) to
the negative battery terminal.

(4) Connect a digital volt 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

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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13Ac-208 DIAGNOSTIC TROUBLE CODE PROCEDURES

= g/r?
K %
HEATED OXYGEN
SENSOR (FRONT) \ \

]
|

HARNESS 27 /
CONNECTOR:
COMPONENT

SIDE
AK201278AB

CONNECTOR: D-135
PCM

1

D-135(GR)

121111
(120119

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 3. Check connector B-26 at left bank heated oxygen
sensor (front) and connector D-135 at PCM for damage.
Q: Is the 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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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-209
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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.

STEP 5. Perform the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Trouble Code Diagnosis — OBD-II Drive Cycle
— Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0151 set?

YES : Repeat the troubleshooting.
NO : The procedure is complete.
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13Ac-210 DIAGNOSTIC TROUBLE CODE PROCEDURES

DTC P0152: Heated Oxygen Sensor Circuit High Voltage (bank 2, sensor 1)

Left Bank Heated Oxygen Sensor (front) Circuit
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-211

AK201049AC

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).

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

TECHNICAL DESCRIPTION

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

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

e The PCM 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.

DTC SET CONDITIONS

Check Conditions
e 2 seconds or more have passed since the start-
ing sequence was completed.

Judgment Criteria
o Left bank heated oxygen sensor (front) output
voltage has continued to be 1.2 volts or higher for
2 seconds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
e Short circuit in left bank heated oxygen sensor
(front) output line.
e PCM failed.
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13Ac-212 DIAGNOSTIC TROUBLE CODE PROCEDURES

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Check connector B-26 at left bank heated oxygen
sensor (front) and connector D-135 at PCM for damage.
Q: Is the 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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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-213
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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. Perform the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Trouble Code Diagnosis — OBD-II Drive Cycle
— Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0152 set?

YES : Repeat the troubleshooting.
NO : The procedure is complete.
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13Ac-214 DIAGNOSTIC TROUBLE CODE PROCEDURES

DTC P0153: Heated Oxygen Sensor Circuit Slow Response (bank 2, sensor 1)

Left Bank Heated Oxygen Sensor (front) Circuit
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-215

AK201049AC

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).

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

TECHNICAL DESCRIPTION

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

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

o 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.

DTC SET CONDITIONS

Check Conditions
e Engine coolant temperature is higher than 50°C
(122°F).
¢ Engine speed is at between 1,250 and 3,000 r/
min.

¢ Volumetric efficiency is at between 24 and 65
percent.

o Under the closed loop air/fuel control.

e The throttle valve is open.

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

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

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

Judgment Criteria
e The left bank heated oxygen sensor (front) sends
"lean" and "rich" signals alternately 11 times or
less for 12 seconds.

NOTE: If the sensor switching frequency is lower
than the Judgment Criteria due to the MUT-II 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.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
o Left bank heated oxygen sensor (front) deterio-
rated.
e PCM failed.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

MB991502

STEP 1. Using scan tool MB991502, check data list item 11:
Heated Oxygen Sensor Bank 2, Sensor 1 (left front).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991502 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.

e Output 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 P.00-6.

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

STEP 2. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 4 — Heated Oxygen Sensor
Monitor P.13Ab-2.

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

Q:1s DTC P0153 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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13Ac-217

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
o Referto, DTC P0150 — Left Bank Heated Oxygen
Sensor (Front) Circuit P.13Ac-189.
e Refer to, DTC P0201, P0202, P0203, P0204,
P0205, P0206 — Injector Circuit P.13Ac-318.

CIRCUIT OPERATION
o Refer to, DTC P0152 — Left Bank Heated Oxygen
Sensor (Front) Circuit P.13Ac-210.
¢ Refer to, DTC P0201, P0202, P0203, P0204,
P0205, P0206 — Injector Circuit P.13Ac-318.

TECHNICAL DESCRIPTION

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

o If the left bank heated oxygen sensor (front) has
deteriorated, 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.

DTC SET CONDITIONS

e Engine coolant temperature is higher than 76°C
(169° F).
Engine speed is higher than 1,200 r/min.
Volumetric efficiency is at between 30 and 80
percent.
Throttle position sensor output voltage is lower
than 4 volts.
Except while fuel is being shut off.

¢ Monitoring time: 30 seconds.

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

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
o Left bank heated oxygen sensor (front) deterio-
rated.
¢ Open circuit in left bank heated oxygen sensor
(front) output line.
e Open circuit in left black heated oxygen sensor
(front) ground line.
o Left bank heated oxygen sensor (rear) deterio-
rated.

NOTE: When the left bank heated oxygen sensor
(front) begins to deteriorate, the heated oxygen
sensor output voltage will deviate from the volt-
age when the sensor was new (normally 0.5 volt
at stoichiometric ratio). This deviation will be cor-
rected by the left bank heated oxygen sensor
(rear).
If the left bank heated oxygen sensor (rear)
responds poorly because it has deteriorated, it
will improperly correct the left bank heated oxy-
gen sensor (front). Thus, even when closed loop
control is being effected, the fluctuation of the left
bank heated oxygen sensor (front) output voltage
decreases, without intersecting with 0.5 volt. As a
result, there is a possibility of DTC P0154 becom-
ing registered.

e PCM failed.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

DIAGNOSIS

Required Special Tools:
e MB991502: Scan Tool (MUT-II)
e MB991316: Test Harness

STEP 1. Using scan tool MB991502, check data list item 59:
Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

A CAUTION |

To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.
(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item

59, Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

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

(4) 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.13Ac-235, DTC P0157 — Heated
Oxygen Sensor Circuit Low Voltage (bank 2, sensor
2) P.13Ac-250, DTC P0158-Heated Oxygen Sensor
Circuit High Voltage (bank 2, sensor 2) P.13Ac-256,
DTC P0159 — Heated Oxygen Sensor Circuit Slow
Response (bank 2, sensor 2) P.13Ac-260.

STEP 2. Check the exhaust leaks.

Q: Are there any abnormalities?

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

STEP 3. Check the intake system vacuum leak.

Q: Are there any abnormalities?

YES : Go to Step 4.
NO : Repairit. Then go to Step 14.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-219

STEP 4. Check connector B-26 at the left bank heated
oxygen sensor (front) for damage.

Q: Is the 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 14.
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DIAGNOSTIC TROUBLE CODE PROCEDURES
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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 80°C (176°F) or
higher.

A CAUTION |
Be very careful when connecting the jumper wires; incor-

rect connection can damage the left bank heated oxygen
sensor (front).

(3) Use the jumper wires to connect terminal No. 1 (red clip) to
the positive battery terminal and terminal No. 3 (blue clip) to
the negative battery terminal.

(4) Connect a digital volt meter between terminalNo. 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

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.

STEP 6. Check connector B-44 at injector intermediate
connector for damage.
Q: Is the connector in good condition?
YES : Goto Step 7.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 14.
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13Ac-221
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STEP 7. Check the left bank injector resistance at
intermediate connector B-44.
(1) Disconnect the injector intermediate connector B-44.

(2) Measure the resistance between each injector side

connector terminal.

a. Measure the resistance between terminal No. 2 and No.
8 when measuring No. 2 cylinder.

b. Measure the resistance between terminal No. 7 and No.
8 when measuring No. 4 cylinder.

c. Measure the resistance between terminal No. 5 and No.
8 when measuring No. 6 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.

STEP 8. Check 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 connector in good condition?
YES : Go to Step 9.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 14.
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STEP 9. Check the left bank injector.

CONNECTORS: B-11, B-33, B-35
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(1) Check the left bank injector connector, which deviates from

ﬁ% the standard value at Step 7.
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(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 connector D-132, D-135 at PCM for
damage.
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Q: Is the connector in good condition?
YES : Go to Step 11.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 14.
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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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DIAGNOSTIC TROUBLE CODE PROCEDURES
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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) when checking 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) when checking 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) when checking 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 GROUP 13A, On-vehicle Service — Fuel Pressure Test
P.13Aa-13.

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
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

(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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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-225

DTC P0155: Heated Oxygen Sensor Heater Circuit (bank 2, sensor 1)

Left Bank Heated Oxygen Sensor (front) Heater Circuit
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DIAGNOSTIC TROUBLE CODE PROCEDURES
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CIRCUIT OPERATION

o Power is supplied from the MFI relay (terminal
No. 1) to the left bank heated oxygen sensor
(front) heater.

e The PCM (terminal No. 10) controls continuity to
the left bank heated oxygen sensor (front) heater
by turning the power transistor in the PCM "ON"
and "OFF".

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

DTC SET CONDITIONS

Check Conditions
e 60 seconds have elapsed from the start of the
previous monitoring.

CONNECTOR: D-132
> PCM
E’
O D-132(GR)
AK201038AB

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

¢ While the left bank heated oxygen sensor (front)
heater is on.

o Battery positive voltage is at between 11 and 16
volts.

Judgment Criteria
e Heater current of the left bank heated oxygen
sensor (front) heater has continued to be lower

than 0.6 ampere or higher than 7.5 ampere for 4
seconds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
o Open or shorted left bank heated oxygen sensor
(front) heater circuit.
e Open circuit in left bank heated oxygen sensor
(front) heater.
e PCM failed.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-227

DIAGNOSIS

Required Special Tool:
e MB991316: Test Harness Set

STEP 1. 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 2.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 12.
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DIAGNOSTIC TROUBLE CODE PROCEDURES
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STEP 2. Check the left bank heated oxygen sensor (front).

(1) Disconnect 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
(front) sensor side.

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

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

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

YES : Go to Step 3.

NO : Replace the left bank heated oxygen sensor (front).
Then go to Step 12.
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STEP 3. Measure the power supply voltage at left bank

heated oxygen sensor (front) harness side connector B-26.

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

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

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

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 5.
NO : Go to Step 4.
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STEP 4. Check harness connector B-22X at the MFI relay
for damage.
Q: Is the harness connector in good condition?
YES : Repair harness wire between MFI relay connector B-
22X (terminal No. 1) and left bank heated oxygen
sensor (front) connector B-26 (terminal No. 1)
because of open circuit or short circuit to ground.
Then go to Step 12.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 12.
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DIAGNOSTIC TROUBLE CODE PROCEDURES
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STEP 5. Meaure the power supply voltage at PCM
connector D-132 by backprobing.

(1) Do not disconnect the connector D-132.

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

(3) Measure the voltage between terminal No. 10 and ground
by backprobing.
¢ Voltage should be battery positive voltage.
(4) Turn the ignition switch to the "LOCK" (OFF) position.
Q: Is battery positive voltage (approximately 12 volts)
present?

YES : Go to Step 8.
NO : Go to Step 6.
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STEP 6. Check harness connector D-132 at PCM for
damage.

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

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 12.
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STEP 7. Check for open circuit or short circuit to ground
between left bank heated oxygen sensor (front) connector
B-26 (terminal No. 3) and PCM connector D-132 (terminal
No. 27).

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 12.
NO : Repairit. Then go to Step 12.
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13Ac-232 DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 8. Check harness connector D-132 at PCM for
damage.

Q: Is the harness connector in good condition?

PCM YES : Go to Step 9.

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

Ve
: Connector Inspection P.00E-2. Then go to Step 12.
= '
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STEP 9. Check for harness damage between MFI relay
connector B-22X (terminal No. 1) and left bank heated
oxygen sensor (front) connector B-26 (terminal No. 1).
Q: Is the harness wire in good condition?

YES : Go to Step 10.

NO : Repairit. Then go to Step 12.
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DIAGNOSTIC TROUBLE CODE PROCEDURES
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STEP 10. Check for harness damage between left bank
heated oxygen sensor (front) connector B-26 (terminal No.
3) and PCM connector D-132 (terminal No. 10).

Q: Is the harness wire in good condition?

YES : Go to Step 11.
NO : Repairit. Then go to Step 12.

STEP 11. Check the trouble symptoms.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

(2) Read in the diagnostic trouble code (DTC).

Q:1s DTC P0155 set?

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

NO : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use Troubleshooting/
Inspection Service Points P.00-6 .
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STEP 12. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:1s DTC P0155 set?

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

DTC P0156: Heated Oxygen Sensor Circuit (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Circuit

C-15
MU802605
DA LEFT BANK
LLA2) HEATED OXYGEN
314 g SENSOR (REAR)
1 3 2 4
FROM MFI RELAY »——1 1 y
] ]
TopcM 17777 0C - S
X L <
| I G
E-112 ) =
1] o [2] =
3[4[5]6] Chli 3
rf-——"—""~"—7 - T
I S —
1 1 2
o bl - - @)
v w S D-116
O = m]10 L —]
< T 1|2]3[a]5|6|7]8]9[10[11
D-135 m ; 12|13(14(15(16(17]|18|19(20(21|22
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o ool ik 3|9 Mus013ss
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POWERTRAIN CONTROL
MODULE (PCM)
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C/OI\_IUECQR: C-15 %\ \ \ \\
_ WO

RIGHT BANK

AK201049AB

CONNECTOR: D-135

7
7
O

CONNECTOR:E-112 — | '/ |
e

PCM

1

D-135(GR)

AK201052AB

AK201049AC

CIRCUIT OPERATION DTC SET CONDITIONS
¢ A voltage corresponding to the oxygen concen- Check Conditions
tration in the exhaust gas is sent to the PCM (ter- e 3 minutes or more have passed since the starting
minal No. 116) from the output terminal (terminal sequence was completed.
No. 4) of the left bank heated oxygen sensor o Left bank heated oxygen sensor (rear) signal volt-
(rear). age has continued to be 0.15 volt or lower.
e Terminal No. 2 of the left bank heated oxygen e Engine coolant temperature is higher than 76°C
sensor (rear) is grounded with PCM (terminal No. (169°F).
96). e Engine speed is higher than 1,200 r/min.
¢ Volumetric efficiency is higher than 25 percent.
TECHNICAL DESCRIPTION ¢ Monitoring time: 7 seconds.

e 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.

Judgment Criteria
¢ Input voltage supplied to the PCM interface circuit
is higher than 4.5 volts when 5 volts is applied to
the left bank heated oxygen sensor (rear) output
line via a resistor.
o The PCM monitors for this condition once during
the drive cycle.
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TROUBLESHOOTING HINTS (The most likely ¢ Open circuit in left bank heated oxygen sensor

causes for this code to be set are: )

(rear) ground line.

¢ Left bank heated oxygen sensor (rear) failed. e PCM failed.
e Open circuit in left bank heated oxygen sensor

(rear) output line.

DIAGNOSIS

Required Special Tools:
e MB991502: Scan Tool (MUT-II)
e MD998464: Test Harness

MB991502

STEP 1. Using scan tool MB991502, check data list item 59:
Left Bank Heated Oxygen Sensor Bank 2, Sensor 2 (left
rear).

| A CAUTION |

To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item
59, Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

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 sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use Troubleshooting/
Inspection Service Points P.00-6.

NO : Go to Step 2.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 2. Measure the sensor output voltage at left bank
heated oxygen sensor (rear) connector C-15 by
backprobing.

o
P LAA3)
HARNESS
-~CONNECTOR:
COMPONENT SIDE

RIGHT BANK
HEATED OXYGEN _
SENSOR (REAR) 7%

. ?% %& \ \\ \\ (2) Start the engine and run at idle.

AK201280AB

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

e Warming up the engine. When the engine is revved, the

C-15 HARNESS
CONNECTOR:
HARNESS SIDE

output voltage should repeat 0 volt and 0.6 to 1.0 volt
alternately.

NA
f1§2\
314

|

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

E Q: Is the voltage normal?

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

AKX01541 AV
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13Ac-239

CONNECTOR: C-15

/ ——

7
oo
g © ) —
HARNESS
-CONNECTOR:
COMPONENT SIDE

W4 4

RIGHT BANK

AK201280AB

D-135 HARNESS
CONNECTOR:
HARNESS SIDE

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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CONNECTOR: C-15 xk \ \ \
RIGHT BANK
HEATED OXYGEN _

SENSOR (REAR) ?

a

P LAA3)
HARNESS

-~CONNECTOR:
COMPONENT SIDE

AK201280AB

CONNECTOR: D-135

7

7
8

lo519403)
hod 10%10_210 0999198/97/96
12111011 nosior]  foel
T TE i T TR i

HARNESS CONNECTOR:
COMPONENT SIDE

D-135(GR)

AK200947AB

STEP 4. 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 : Go to Step 5.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 15.
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MB991502

STEP 5. Using scan tool MB991502, check data list item 59:
Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

| /A CAUTION |

To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item
59, Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

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

(4) 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 P.00-6.

NO : Replace the PCM. Then go to Step 15.
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CONNECTOR: C-15 »% \ \ |
RIGHT BANK
HEATED OXYGEN

SENSOR (REAR) %

3
PrRAASS
HARNESS

-~CONNECTOR:
COMPONENT SIDE

AK201280AB

CONNECTOR: D-135

D-135(GR)

hod 10%10_210 0099198
12111011 07

idug  parhchig

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.

Q: Is the harness connector in good condition?

CONNECTOR: C-15
/e SZ %\ \ \ YES : Go to Step 8.
SIGHT QANK\ — NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 15.

7
oo
g © ) —
HARNESS
-CONNECTOR:
COMPONENT SIDE

AK201280AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES

o

g © ) —
HARNESS

~CONNECTOR:
COMPONENT SIDE

CONNECTOR: C-15
/NS \\

RIGHT BANK

AK201280AB

C-15 HARNESS
CONNECTOR:
COMPONENT SIDE

{ 2\ Y- 1\
\41 \3

AKO000239 AX

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
side.

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

Q: Is the continuity normal?

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

CONNECTOR: D-135

121111
11

HARNESS CONNECTOR:
COMPONENT SIDE

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.00OE-2. Then go to Step 15.

TSB Revision




DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-245

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).

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.

(}OI\_IUECQRi C-15 %\ \ \\
: WAL

RIGHT BANK

AK201279AB

CONNECTOR: D-135

=1

joslpgieg] | oo1]
ho4) X [1031102110: 98
12111011 o107  fLogpiog]
g fuzuepig g

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB
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STEP 11. Check harness connector D-135 at PCM for
damage.

CONNECTOR: D-135

=1

.04

9219
1103102/10: 97|19

121111

11

1al |117|115|125| 1

HARNESS CONNECTOR:

COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB

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).

A N replace it. Refer to GROUP 00E, Harness Connector Inspec-
HEATED OXYGEN _ tion P.OOE-2. Then go to Step 15.

CONNECTOR: C-15 N NOTE: Check harness after checking intermediate connector
. ?% ?ﬁk \ \\ \\ E-112. If intermediate connector E-112 is damaged, repair or
SN SORGIEA R Q: Is the harness wire in good condition?

YES : Go to Step 13.
NO : Repairit. Then go to Step 15.
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CONNECTOR: D-135
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CONNECTOR: C-15 % \ \ \
RIGHT BANK
HEATED OXYGEN _

SENSOR (REAR) 7%
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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).

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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CONNECTORiC-lS % \ \\ /\\—

2
oo
® (443
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~CONNECTOR:
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‘SENSOR (REAR) %
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AKX01625AC

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 (front) side.

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

A CAUTION |
Be very careful when connecting the jumper wires; incor-

rect connection can damage the left bank heated oxygen
sensor (rear).

(3) Use the jumper wires to connect terminal No. 1 (red clip) to
the positive battery terminal and terminal No. 3 (blue clip) to
the negative battery terminal.

(4) Connect a digital volt 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 (rear) output voltage.

Standard value: 0.6 — 1.0 volt

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
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

(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 Voltag (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Circuit

c-15
MU802605
DA LEFT BANK
L >2< HEATED OXYGEN
OO, 2| | SENSOR (REAR)
1 (3 2 4
FROM MFI RELAY »—m— r1---- 1
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] ] x
e = O
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O = m]10 L= S—
< I 1]2]3]4]5]6]7]8]9 10[11
D-135 m ; 12]13(14(15(16(17]|18|19(20(21|22
(MU803805) 96 116 " 23124125 2?_ 27128129 j’;O 31|32(33
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POWERTRAIN CONTROL
MODULE (PCM)
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13Ac-251

YR

RIGHT BANK

AK201049AC

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
(terminalNo. 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).

TECHNICAL DESCRIPTION

e 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:E-112 — | '/ |
P _

AK201052AB

CONNECTOR: D-135

=1

PCM

1

D-135(GR)

AK201038AF

AK201049AB

DTC SET CONDITIONS
Check Conditions

3 minutes or more have passed since the 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.
¢ Volume airflow sensor output frequency is 100 Hz

or more.

At least 20 seconds have passed since fuel shut
off control was canceled.

The left bank heated oxygen sensor (front) out-
puts 0.5 volts or more.

After the ignition switch is turned ON, the
changes in the output voltage of the left bank
heated oxygen sensor (rear) is lower than 0.078
volt.
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* Monitoring time: 10 seconds. TROUBLESHOOTING HINTS (The most likely
Judgement Criteria causes for this code to be set are: )

o Making the air/fuel ratio 15 percent for 10 sec- o Left bank heated oxygen sensor (rear) failed.
onds richer does not result in raising the left bank e Short circuit in left bank heated oxygen sensor
heated oxygen sensor (rear) output voltage (rear) output line.
beyond 0.15 volt. e PCM failed.

o The PCM monitors for this condition once during
the drive cycle.

DIAGNOSIS

Required Special Tools:
e MB991502: Scan Tool (MUT-II)
o MB998464: Test Harness Set

STEP 1. Using scan tool MB991502, check data list item 59:
Heated Oxygen Sensor Bank 2, Sensor 2 (left bank).

A CAUTION |

To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item
59, Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

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 sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use Troubleshooting/
Inspection Service Points P.00-6.

NO : Go to Step 2.

MB991502
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CONNECTORiC-lS % \ \\ /\\—
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STEP 2. 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,
MB998464, to the connector on the left bank heated oxygen
sensor (front) side.

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

A CAUTION |
Be very careful when connecting the jumper wires; incor-

rect connection can damage the left bank heated oxygen
sensor (rear).

(3) Use the jumper wires to connect terminal No. 1 (red clip) to
the positive battery terminal and terminal No. 3 (blue clip) to
the negative battery terminal.

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

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

Standard value: 0.6 — 1.0 volt

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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STEP 3. Check connector C-15 at left bank heated oxygen
sensor (rear) and connector D-135 at PCM for damage.
Q: Is the connector in good condition?

CONNECTOR: C-15
/e SZ %\ \ \ YES : Go to Step 4.
SIGHT QANK\ — NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 5.
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HARNESS
-CONNECTOR:
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CONNECTOR: D-135
PCM
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13Ac-255

CONNECTOR: C-15 % \ \ \
RIGHT BANK
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SENSOR (REAR) 7%
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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).

NOTE: Check harness after checking intermediate connector
E-112. IF infermediate 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.

STEP 5. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0157 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0158: Heated Oxygen Sensor Circuit High Voltage (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Circuit
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C/OI\_IUECQR: C-15 %\ \ \ \\
_ WO

RIGHT BANK

AK201279AB

CONNECTOR: D-135
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PCM

]

D-135(GR) : < -
AK201038AF = / AK201052AB
CIRCUIT OPERATION DTC SET CONDITIONS
¢ A voltage corresponding to the oxygen concen- Check Conditions

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

e 2 seconds or more have passed since the start-
ing sequence was completed.

(rear). Judgment Criteria

e Terminal No. 2 of the left bank heated oxygen o Left bank heated oxygen sensor (rear) output
sensor (rear) is grounded with PCM (terminal No. voltage has continued to be 1.2 volts or higher for
96). 2 seconds.

TECHNICAL DESCRIPTION TROUBLESHOOTING HINTS (The most likely

e The output signal of the left bank heated oxygen  causes for this code to be set are: )
sensor (front) is compensated by the output sig- e Short circuit in left bank heated oxygen sensor
nal of the left bank heated oxygen sensor (rear). (rear) output line.

e The PCM checks for an open circuit in the left e PCM failed.

bank heated oxygen sensor (rear) output line.

TSB Revision




13Ac-258 DIAGNOSTIC TROUBLE CODE PROCEDURES

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Check connector C-15 at left bank heated oxygen
sensor (rear) and connector D-135 at PCM for damage.
Q: Is the connector in good condition?

CONNECTOR: C-15
/e SZ %\ \ \ YES : Go to Step 2.
SIGHT QANK\ — NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 3.

o

g © ) —
HARNESS

~CONNECTOR:
COMPONENT SIDE

AK201280AB

CONNECTOR: D-135
PCM

. 1

D-135(GR)

i
HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB
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13Ac-259

CONNECTOR: C-15 % \ \ \
RIGHT BANK
HEATED OXYGEN _

SENSOR (REAR) 7%

o
P RAA3)
HARNESS

-~CONNECTOR:
COMPONENT SIDE

AK201280AB

CONNECTOR: D-135

=1

joslpgieg] | oo1]
ho4) X [1031102110: 98
12111011 o107  fLogpiog]
g fuzuepig g

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB

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).

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.

STEP 3. Perform the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Trouble Code Diagnosis — OBD-II Drive Cycle
— Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0158 set?

YES : Repeat the troubleshooting.
NO : The procedure is complete.
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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
L >2< HEATED OXYGEN
OO, 2| | SENSOR (REAR)
1 (3 2 4
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] ]
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X w <
Q = 3
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@ =
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e = O
« w < D-116
O = m]10 L= S—
< I 1]2]3]4]5]6]7]8]9 10[11
D-135 m ; 12]13(14(15(16(17]|18|19(20(21|22
(MU803805) 96 116 " 23124125 2?_ 27128129 j’;O 31|32(33
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0697 oo iod S D-14
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-261

C/OI\_IUECQR: C-15 %\ \ \ \\
_ WO

RIGHT BANK

AK201049AB

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) .

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

CONNECTOR: D-116

AK201049AC

CONNECTOR: D-135

7
7
O

CONNECTOR:E-112 — | '/ |
e

PCM

1

D-135(GR)

AK201052AB

DTC SET CONDITIONS

Check Conditions

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

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.

« Repeat 3 or more times: drive” ", stop 2.

Drive :

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

¢ Volumetric efficiency is higher than 40 per-
cent.

¢ Vehicle speed is higher than 30 km/h (18.7
mph).

o 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.
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Stop2: NOTE: Monitoring stops after fuel has been shut

e Vehicle speed is lower than 1.5 km/h (0.9 off for more than 38 seconds.
mph).
TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
o Left bank heated oxygen sensor (rear) failed.
e PCM failed.

Judgement Criteria
e Change in the output voltage of the left bank
heated oxygen sensor (rear) is lower than 0.313
volt.

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item 59:
Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the

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

necting or disconnecting scan tool MB991502.

(1) Connect scan tool MB991502 to the data link connector.

(2) Start the engine and run at idle.

(3) Set scan tool MB991502 to the data reading mode for item
59, Heated Oxygen Sensor Bank 2, Sensor 2 (left rear).

(4) Warm up the engine.

o After increasing the output voltage 0.15 volt or more by
the engine revving, finish it. Then confirm that the output
voltage reduces to 0.15 volt or less within 3 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 P.00-6.

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

STEP 2. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 4 — Heated Oxygen Sensor
Monitor P.13Ab-2.

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

Q:Is DTC P0159 set?

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

TSB Revision




DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-263

DTC P0161: Heated Oxygen Sensor Heater Circuit (bank 2, sensor 2)

Left Bank Heated Oxygen Sensor (rear) Heater Circuit
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DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: B-22X

\/

4!

RIGHT BANK

AK201279AB

CIRCUIT OPERATION

o Power is supplied from the MFI relay (terminal
No. 1) to the left bank heated oxygen sensor
(rear) heater.

e The PCM (terminal No. 18) controls continuity to
the left bank heated oxygen sensor (rear) heater
by turning the power transistor in the PCM "ON"
and "OFF".

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

DTC SET CONDITIONS

Check Conditions
e 60 seconds have elapsed from the start of the
previous monitoring.

CONNECTOR: D-132

=1

PCM

1

D-132(GR)

AK201038AB

CONNECTOR:E-114 — | —/J |
—

\/

AK201052AC

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

o While the left bank heated oxygen sensor (rear)
heater is on.

o Battery positive voltage is between 11 and 16
volts.

Judgment Criteria
o Heater current of the left bank heated oxygen
sensor (rear) heater has continued to be lower
than 0.16 ampere or higher than 5.0 ampere for 4
seconds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
o Open or shorted left bank heated oxygen sensor
(rear) heater circuit.
¢ Open circuit in left bank heated oxygen sensor
(rear) heater.
e PCM failed.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-265

DIAGNOSIS

Required Special Tool:
e MD998464: Test Harness Set

STEP 1. Check harness connector C-15 at the left bank
heated oxygen sensor (rear) for damage.

Q: Is the harness connector in good condition?

CONNECTOR: C-15
/e SZ %\ \ \ YES : Go to Step 2.
SIGHT QANK\ — NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.O0E-2. Then go to Step 12.

3
PrRAAS,——
HARNESS

-~CONNECTOR:
COMPONENT SIDE

AK201280AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES

R

RIGHT BANK
HEATED OXYGEN

o

P LAA3)
HARNESS

~CONNECTOR:

COMPONENT SIDE

AK201280AB

L1

B D
O

)

RED

BLUE

HEATED
OXYGEN
SENSOR
EQUIPMENT
SIDE
CONNECTOR

L]

MD998464 AKX01624 AC

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

(1) Disconnect 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 (rear) sensor
side.

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

Standard value: 11 — 18 ohms [at 20°C (68°F)]
Q: Is the measured resistance between 11 and 18 ohms [at
20°C (68°F)]?
YES : Go to Step 3.

NO : Replace the left bank heated oxygen sensor (rear).
Then go to Step 12.

TSB Revision




DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-267

STEP 3. Measure the power supply voltage 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
)N o= k\ \ \\ side.

\ \ — (2) Turn the ignition switch to the "ON" position.
RIGHT BANK

3
PrRAASS,
HARNESS

-~CONNECTOR:
COMPONENT SIDE

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

)
¢ Voltage should be battery positive voltage.

8013 ,L-|EACI:?_II_\IOEF§:S (4) Turn thegi]gnition switch to tr?é FBLOCK" (OFIg) position.
COMPONENT SIDE >0 Q: Is battery positive voltage (approximately 12 volts)

Yooy O

DD [O) [O) " )

D) NO : Go to Step 4.

:AKX01498AZ

STEP 4. Check harness connector B-22X at the MFI relay
for damage.

Q: Is the harness connector in good condition?

YES : Check harness connectors E-114 and D-116 at
intermediate connector for damage, and repair or
replace as required. Refer to GROUP 00E, Harness
Connector Inspection. If intermediate connectors E-
114 and D-116 are in good condition, repair harness
wire between MFI relay connector B-22X (terminal
No. 1) and left bank heated oxygen sensor (rear)

géﬁNESéST’OR: /\\\ / cpnngctor C-15 '(ter.minal No. 1) because of open

COMPONENT SIDE AK200951AB circuit or short circuit to ground. Then go to Step 12.

CONNECTOR: B-22X

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 12.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: D-132

=

[4T3 211
13[12[11110[9[8[7 [ 6] 5

polo| 18117016 [14]
726 @ |en
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

1

D-132(GR)

AK200938AB

D-132 HARNESS
CONNECTOR:
HARNESS SIDE

1]2 3[4
|5 |[6]7]8]9fof1[12[i3
14|15 [i6[i78] (1920

(21122 [R3P2425k\2627]

<

]=
Cl,

AK201413AB

STEP 5. Measure the power supply voltage at PCM
connector D-132 by backprobing.

(1) Do not disconnect the connector D-132.

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

(3) Measure the voltage between terminal No. 18 and ground
by backprobing.
¢ Voltage should be battery positive voltage.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 8.
NO : Go to Step 6.

CONNECTOR: D-132

=

[4T3 211
13[12[11710[9[8[7[6]] 5

o9 [18[17/16 14
by Ao
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

1

D D-132(GR)

AK200938AB

STEP 6. Check harness connector D-132 at PCM for
damage.
Q: Is the harness connector in good condition?
YES : Goto Step 7.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 12.
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CONNECTOR: C-15 % \ \ \
RIGHT BANK
HEATED OXYGEN _

SENSOR (REAR) 7%

o
P RAA3)
HARNESS

-~CONNECTOR:
COMPONENT SIDE

AK201280AB

CONNECTOR: D-132

S

D D-132(GR)

413 211
13[12[11710[9[8[7[6]] 5

20 13[1716 [14]
gl llz
HARNESS CONNECTOR:
COMPONENT SIDE

AK200938AB

STEP 7. Check for open circuit or short circuit to ground

between left bank heated oxygen sensor (rear) connector
C-15 (terminal No. 3) and PCM connector D-132 (terminal

No. 18).

NOTE: Check harness after checking intermediate connector
E-114. If intermediate connector E-114 is damaged, repair or

replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 12.

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 12.
NO : Repairit. Then go to Step 12.
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STEP 8. Check harness connector D-132 at PCM for
damage.

Q: Is the harness connector in good condition?

PCM YES : Go to Step 9.

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

Ve
: Connector Inspection P.00E-2. Then go to Step 12.
= '

CONNECTOR: D-132

1

D-132(GR)

[4T3 211
13[12[11110[9[8[7 [ 6] 5

20[19] [18[17]16] [14]
by Ao
HARNESS CONNECTOR:
COMPONENT SIDE

AK200938AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-271

CONNECTOR: B-22X

HARNESS
CONNECTOR:
COMPONENT SIDE— \\ /AK200951AB

CONNECTOR: C-15 \
) NS \\

RIGHT BANK

3
PrRAASS
HARNESS

-~CONNECTOR:
COMPONENT SIDE

AK201280AB

STEP 9. Check for harness damage between MFI relay
connector B-22X (terminal No. 1) and left bank heated
oxygen sensor (rear) connector C-15 (terminal No. 1).
NOTE: Check harness after checking intermediate connectors
E-114 and D-116. If intermediate connectors E-114 and D-116
are damaged, repair or replace them. Refer to GROUP 00E,
Harness Connector Inspection P.00E-2. Then go to Step 12.

Q: Is the harness wire in good condition?

YES : Go to Step 10.
NO : Repairit. Then go to Step 12.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: C-15 »k \ \ N
RIGHT BANK
HEATED OXYGEN _

SENSOR (REAR) 7%

3
PrRAASS
HARNESS

-~CONNECTOR:
COMPONENT SIDE

AK201280AB

CONNECTOR: D-132

7 PCM
=Y L]
D D-1'3fZ(GR)
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726 252423
HARNESS CONNECTOR:
COMPONENT SIDE

a1

[14]
[21]

NS

AK200938AB

STEP 10. Check for harness damage between left bank
heated oxygen sensor (rear) connector C-15 (terminal No.
3) and PCM connector D-132 (terminal No. 18).

NOTE: Check harness after checking intermediate connector
E-114. If intermediate connector E-114 is damaged, repair or
replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 12.

Q: Is the harness wire in good condition?

YES : Go to Step 11.
NO : Repairit. Then go to Step 12.

STEP 11. Check the trouble symptoms.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

(2) Read in the diagnostic trouble code (DTC).

Q:1s DTC P0161 set?

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

NO : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use Troubleshooting/
Inspection Service Points P.00-6.
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13Ac-273

STEP 12. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:1s DTC P0161 set?

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

DTC P0171: System too Lean (bank 1)

Fuel Trim Circuit
o Refer to DTC P0201 — P0206, Injector Circuit.

P.13Ac-318

CIRCUIT OPERATION
e Refer to DTC P0201 — P0206, Injector Circuit.

P.13Ac-318

TECHNICAL DESCRIPTION
¢ If a malfunction occurs in the fuel system, the fuel
trim value becomes too large.
e The PCM checks whether the fuel trim value is
within a specified range.

DTC SET CONDITIONS

Check Conditions

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

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

e Under the closed loop air/fuel ratio control.

e Engine coolant temperature is higher than 77°C
(171°F).

¢ Volume airflow sensor output frequency is 100 Hz
or more.

Judgment Criteria
¢ Long-term fuel trim has continued to be higher
than +12.5 percent for 5 seconds.
or
o Short-term fuel trim has continued to be higher
than +7.4 percent for 5 seconds.

Check Conditions
e Engine coolant temperature is lower than approx-
imately 100°C (212°F) when the engine is
started.
o Intake air temperature is lower than 60°C (140°F)
when the engine is started.

o Under the closed loop air/fuel ratio control.

e Engine coolant temperature is higher than 77°C
(171°F).

¢ Volume airflow sensor output frequency is 100 Hz
or less.

Judgment Criteria
o Long-term fuel trim has continued to be higher
than +12.5 percent for 5 seconds.
or
e Short-term fuel trim has continued to be higher
than +12.5 percent for 5 seconds.

Check Conditions

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

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

o Under the closed loop air/fuel ratio control.

e Engine coolant temperature is higher than 77°C
(171°F).

¢ Volume airflow sensor output frequency is 100 Hz
or more.

Judgment Criteria
¢ Long-term fuel trim has continued to be higher
than +12.5 percent or 5 seconds.
or
e Short-term fuel trim has continued to be higher
than +17.6 percent for 5 seconds.

Check Conditions

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

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

o Under the closed loop air/fuel ratio control.

e Engine coolant temperature is higher than 77°C
(171°F).

¢ Volume airflow sensor output frequency is 100 Hz
or less.
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Judgment Criteria
e Long-term fuel trim has continued to be higher
than +12.5 percent or 5 seconds.
or
o Short-term fuel trim has continued to be higher
than +22.3 percent for 5 seconds.

Check Conditions
¢ Engine coolant temperature is higher than 77°C
(171°F).
e Under the closed loop air/fuel ratio control.

Judgment Criteria
¢ Long-term fuel trim has continued to be +12.5
percent for 5 seconds.
or

e Short-term fuel trim has continued to be +25.0
percent for 5 seconds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
Volume airflow sensor failed.

Injector (Number 1, 3, 5) failed.

Incorrect fuel pressure.

Air drawn in from gaps in gasket, seals, etc.
Right bank heated oxygen sensor failed.
Engine coolant temperature sensor failed.
Intake air temperature sensor failed.
Barometric pressure sensor failed.

Exhaust leak.

Use of incorrect or contaminated fuel.

PCM failed.

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Check the exhaust leaks.

Q: Are there any abnormalities?

YES : Go to Step 2.
NO : Repairit. Then go to Step 16.

STEP 2. Check the intake system vacuum leak.

Q: Are there any abnormalities?

YES : Go to Step 3.
NO : Repairit. Then go to Step 16.
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MB991502

STEP 3. Using scan tool MB991502, check data list item 12:
Volume Airflow Sensor.

| /A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991502 to the data reading mode for item
12, Volume Airflow Sensor.
(4) Warm up the engine to normal operating temperature: 80°C
to 95°C (176°F to 203°F).
e When idling, between 17 and 43 Hz (between 3.5 and
7.5 gm/s).
o When 2,500 r/min, between 64 and 104 Hz (between
13.6 and 19.6 gm/s).
(5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : YES: Go to Step 4.
NO : Referto, DTC P0101 — Volume Airflow Circuit Range/
Performance Problem P.13Ac-2, DTC P0102 —
Volume Airflow Circuit Low Input P.13Ac-9.

STEP 4. Using scan tool MB991502, check data list item 13:
Intake Air Temperature Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991502 to the data reading mode for item
13, Intake Air Temperature Sensor.
o The intake air temperature and temperature shown with
the scan tool should approximately match.
(3) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : Go to Step 5.
NO : Referto, DTC P0111 — Intake Air Temperature Circuit
Range/Performance Problem P.13Ac-44, DTC P0112
— Intake Air Temperature Circuit Low Input P.13Ac-50,
DTC P0113 — Intake Air Temperature Circuit High
Input P.13Ac-54.
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MB991502

-rCONNECTOR: B-44

’8)
DA A\
HARNESS

CONNECTOR: =
r COMPONENT SIDE— AK200949AB

%

STEP 5. Using scan tool MB991502, check data list item 21:
Engine Coolant Temperature Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991502 to the data reading mode for item
21, Engine Coolant Temperature Sensor.
o The engine coolant temperature and temperature
shown with the scan tool should approximately match.

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

Q: Is the sensor operating properly?
YES : Go to Step 6.
NO : Referto, DTC P0116 — Engine Coolant Temperature
Circuit Range/Performance ProblemP.13Ac-60, DTC
P0117 — Engine Coolant Temperature Circuit Low
Input P.13Ac-70, DTC P0118 — Engine Coolant
Temperature Circuit High Input P.13Ac-74.

STEP 6. Using scan tool MB991502, check data list item 25:
Barometric Pressure Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991502 to the data reading mode for item
25, Barometric Pressure Sensor.
¢ When altitude is 0 m (0 foot), 101 kPa (29.8 in.Hg.).
¢ When altitude is 600 m (1,969 feet), 95 kPa (28.1
in.Hg.).
e When altitude is 1,200 m (3,937 feet), 88 kPa (26.0
in.Hg.).
¢ When altitude is 1,800 m (5,906 feet), 81 kPa (23.9
in.Hg.).
(3) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : Goto Step 7.
NO : Referto, DTC P0106 — Barometric Pressure Circuit
Range/Performance ProblemP.13Ac-17, DTC P0107
— Barometric Pressure Temperature Circuit Low Input
P.13Ac-22, DTC P0108 — Barometric Pressure
Temperature Circuit High Input P.13Ac-35.

STEP 7. Check harness connector B-44 at injector
intermediate connector 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 16.
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STEP 8. Check the right bank injector resistance at
intermediate connector B-44.
(1) Disconnect the injector intermediate connector B-44.

(2) Measure the resistance between each injector side
connector terminal.
a. Measure the resistance between terminal No. 8 and No.
3 when measuring No. 1 cylinder injector.
b. Measure the resistance between terminal No. 8 and No.
1 when measuring No .3 cylinder injector.
c. Measure the resistance between terminal No. 8 and No.
6 when measuring No. 5 cylinder injector.
¢ 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 11.
NO: Goto Step 9.

CONNECTORS: B-01, B-02, B-03
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STEP 9. Check harness connector B-01, B-02, B-03 at right

bank injector for damage.

(1) Check the injector connector, which deviates from the
standard value at Step 8.

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 16.
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STEP 10. Check the right bank injector.

(1) Remove the intake manifold.

(2) Disconnect the right bank injector connector, which
deviates from the standard value at Step 8.

(3) 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 right bank injector connector because
of harness damage. Then go to Step 16.
NO : Replace the injector. Then go to Step 16.

CONNECTOR: D-132
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STEP 11. Check harness connector D-132 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 16.
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STEP 12. Check for harness damage between right bank

injector connector and PCM connector.

a. Check the harness wire between injector connector B-01
(terminal No. 2) and PCM connector D-132 (terminal No. 1)
when checking No. 1 cylinder injector.

b. Check the harness wire between injector connector B-02
(terminal No. 2) and PCM connector D-132 (terminal No.
24) when checking No. 3 cylinder injector.

c. Check the harness wire between injector connector B-03
(terminal No. 2) and PCM connector D-132 (terminal No.
10) when checking No. 5 cylinder injector.

Q: Is the harness wire in good condition?

YES : Go to Step 13.
NO : Repairit. Then go to Step 16.

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

P.13Aa-13.

Q: Are there any abnormalities?

YES : Go to Step 14.
NO : Repair or replace it. Then go to Step 16.

STEP 14. Check for entry of foreign matter (water,
kerosene, etc.) into fuel.

Q: Are there any abnormalities?

YES : Go to Step 15.
NO : Replace the fuel. Then go to Step 16.
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STEP 15. Replace the right bank injector.

(1) Replace the right bank injector.

(2) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 2 — Fuel Trim Monitor P.13Ab-2.

(3) Read in the diagnostic trouble code (DTC).

Q:Is DTC P0171 set?

YES : Replace the PCM. Then go to Step 16.
NO : The inspection is complete.

STEP 16. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 2 — Fuel Trim Monitor P.13Ab-2.

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

Q:lIs the DTC P0171 is output?

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

DTC P0172: System too Rich (bank 1)

Fuel Trim Circuit
o Refer to DTC P0201 — P0206, Injector Circuit.

P.13Ac-318

CIRCUIT OPERATION
o Refer to DTC P0201 — P0206, Injector Circuit.

P.13Ac-318

TECHNICAL DESCRIPTION
¢ If a malfunction occurs in the fuel system, the fuel
trim value becomes too small.
e The PCM checks whether the fuel trim value is
within a specified range.

DTC SET CONDITIONS

Check Conditions
e Under the closed loop air/fuel ratio control.
e Engine coolant temperature is higher than 77°C
(171°F).
¢ Volume airflow sensor output frequency is 100 Hz
or more.

Judgment Criteria
e Long-term fuel trim has continued to be lower
than —12.5 percent for 5 seconds.
or

e Short-term fuel trim has continued to be lower
than —7.4 percent for 5 seconds.

Check Conditions
e Under the closed loop air/fuel ratio control.
e Engine coolant temperature is higher than 77°C
(171°F).
¢ Volume airflow sensor output frequency is 100 Hz
or less.

Judgment Criteria
e Long-term fuel trim has continued to be lower
than —12.5 percent for 5 seconds.
or
e Short-term fuel trim has continued to be lower
than —-12.5 percent for 5 seconds.

Check Conditions
e Engine coolant temperature is higher than 77°C
(171°F).
o Under the closed loop air/fuel ratio control.

Judgment Criteria
o Long-term fuel trim has continued to be -12.5
percent for 5 seconds.
or
e Short-term fuel trim has continued to be —30.0
percent for 5 seconds.
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TROUBLESHOOTING HINTS (The most likely

causes for this code to be set are: )
Volume airflow sensor failed.

Injector (Number 1, 3, 5) failed.
Incorrect fuel pressure.

Air drawn in from gaps in gasket, seals, etc.

Right bank heated oxygen sensor failed.

Engine coolant temperature sensor failed.
Intake air temperature sensor failed.
Barometric pressure sensor failed.
Exhaust leak.

Use of incorrect or contaminated fuel.
PCM failed.

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item 12:
Volume Airflow Sensor.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991502 to the data reading mode for item
12, Volume Airflow Sensor.
(4) Warm up the engine to normal operating temperature: 80°C
to 95°C (176°F to 203°F).
e When idling, between 17 and 43 Hz (between 3.5 and
7.5 gm/s).
e When 2,500 r/min, between 64 and 104 Hz (between
13.6 and 19.6 gm/s).
(5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : YES: Go to Step 2.
NO : Referto, DTC P0101 — Volume Airflow Circuit Range/
Performance Problem P.13Ac-2, DTC P0102 —
Volume Airflow Circuit Low Input P.13Ac-9.

STEP 2. Using scan tool MB991502, check data list item 13:
Intake Air Temperature Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991502 to the data reading mode for item
13, Intake Air Temperature Sensor.
o The intake air temperature and temperature shown with
the scan tool should approximately match.
(3) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : Go to Step 3.
NO : Referto, DTC P0111 — Intake Air Temperature Circuit
Range/Performance Problem P.13Ac-44, DTC P0112
— Intake Air Temperature Circuit Low Input P.13Ac-50,
DTC P0113 — Intake Air Temperature Circuit High
Input P.13Ac-54.
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STEP 3. Using scan tool MB991502, check data list item 21:
Engine Coolant Temperature Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991502 to the data reading mode for item
21, Engine Coolant Temperature Sensor.
o The engine coolant temperature and temperature
shown with the scan tool should approximately match.

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

Q: Is the sensor operating properly?
YES : Go to Step 4.
NO : Referto, DTC P0116 — Engine Coolant Temperature
Circuit Range/Performance ProblemP.13Ac-60, DTC
P0117 — Engine Coolant Temperature Circuit Low
Input P.13Ac-70, DTC P0118 — Engine Coolant
Temperature Circuit High Input P.13Ac-74.

STEP 4. Using scan tool MB991502, check data list item 25:
Barometric Pressure Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991502 to the data reading mode for item
25, Barometric Pressure Sensor.
¢ When altitude is 0 m (0 foot), 101 kPa (29.8 in.Hg.).
¢ When altitude is 600 m (1,969 feet), 95 kPa (28.1
in.Hg.).
e When altitude is 1,200 m (3,937 feet), 88 kPa (26.0
in.Hg.).
¢ When altitude is 1,800 m (5,906 feet), 81 kPa (23.9
in.Hg.).
(3) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : Go to Step 5.
NO : Referto, DTC P0106 — Barometric Pressure Circuit
Range/Performance Problem P.13Ac-17, DTC
P0107 — Barometric Pressure Temperature Circuit
Low Input P.13Ac-22, DTC P0108 — Barometric
Pressure Temperature Circuit High Input P.13Ac-35.

STEP 5. Check harness connector B-44 at injector
intermediate connector for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 6.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 10.
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STEP 6. Check the right bank injector resistance at
intermediate connector B-44.
(1) Disconnect the injector intermediate connector B-44.

(2) Measure the resistance between each injector side
connector terminal.
a. Measure the resistance between terminal No. 8 and No.
3 when measuring No. 1 cylinder injector.
b. Measure the resistance between terminal No. 8 and No.
1 when measuring No. 3 cylinder injector.
c. Measure the resistance between terminal No. 8 and No.
6 when measuring No. 5 cylinder injector.
¢ 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 8.
NO: Goto Step 7.

INJECTOR SIDE
CONNECTOR

AKX01414AB

STEP 7. Check the right bank injector.

(1) Remove the intake manifold.

(2) Disconnect the right bank injector connector, which
deviates from the standard value at Step 6.

(3) 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 right bank injector connector because
of harness damage. Then go to Step 10.
NO : Replace the injector. Then go to Step 10.
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STEP 8. Check the fuel pressure.
Refer to GROUP 13A, On-vehicle Service — Fuel Pressure Test

P.13Aa-13.

Q: Are there any abnormalities?

YES : Go to Step 9.
NO : Repair or replace it. Then go to Step 10.

STEP 9. Replace the right bank injector.
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(1) Replace the right bank injector.

(2) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 2 — Fuel Trim Monitor P.13Ab-2.

(3) Read in the diagnostic trouble code (DTC).

Q:1s DTC P0172 set?

YES : Replace the PCM. Then go to Step 10.
NO : The inspection is complete.

STEP 10. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 2 — Fuel Trim Monitor P.13Ab-2.

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

Q:1s DTC P0172 set?

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

DTC P0174: System too Lean (bank 2)

Fuel Trim Circuit
e Refer to DTC P0201 — P0206, Injector Circuit.
P.13Ac-318

CIRCUIT OPERATION
e Refer to DTC P0201 — P0206, Injector Circuit.
P.13Ac-318

TECHNICAL DESCRIPTION
¢ If a malfunction occurs in the fuel system, the fuel
trim value becomes too large.
e The PCM checks whether the fuel trim value is
within a specified range.

DTC SET CONDITIONS

Check Conditions

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

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

o Under the closed loop air/fuel ratio control.

e Engine coolant temperature is higher than 77°C
(171°F).

¢ Volume airflow sensor output frequency is 100 Hz
or more.

Judgment Criteria
¢ Long-term fuel trim has continued to be higher
than +12.5 percent for 5 seconds.
or
¢ Short-term fuel trim has continued to be higher
than +7.4 percent for 5 seconds.
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Check Conditions

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

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

o Under the closed loop air/fuel ratio control.

e Engine coolant temperature is higher than 77°C
(171°F).

¢ Volume airflow sensor output frequency is 100 Hz
or less.

Judgment Criteria
¢ Long-term fuel trim has continued to be higher
than +12.5 percent for 5 seconds.
or
o Short-term fuel trim has continued to be higher
than +12.5 percent for 5 seconds.

Check Conditions

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

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

o Under the closed loop air/fuel ratio control.

e Engine coolant temperature is higher than 77°C
(171°F).

¢ Volume airflow sensor output frequency is 100 Hz
or more.

Judgment Criteria
¢ Long-term fuel trim has continued to be higher
than +12.5 percent for 5 seconds.
or
e Short-term fuel trim has continued to be higher
than +17.6 percent for 5 seconds.

Check Conditions
o Engine coolant temperature is higher than
approximately 100°C (212°F) when the engine is
started.

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

o Under the closed loop air/fuel ratio control.

e Engine coolant temperature is higher than 77°C
(171°F).

¢ Volume airflow sensor output frequency is 100 Hz
or less.

Judgment Criteria
e Long-term fuel trim has continued to be higher
than +12.5 percent for 5 seconds.
or
o Short-term fuel trim has continued to be higher
than +22.3 percent for 5 seconds.

Check Conditions
e Engine coolant temperature is higher than 77°C
(171°F).
o Under the closed loop air/fuel ratio control.

Judgment Criteria
e Long-term fuel trim has continued to be +12.5
percent for 5 seconds.
or
e Short-term fuel trim has continued to be +25.0
percent for 5 seconds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
Volume airflow sensor failed.

Injector (Number 2, 4, 6) failed.

Incorrect fuel pressure.

Air drawn in from gaps in gasket, seals, etc.
Right bank heated oxygen sensor failed.
Engine coolant temperature sensor failed.
Intake air temperature sensor failed.
Barometric pressure sensor failed.

Exhaust leak.

Use of incorrect or contaminated fuel.

PCM failed.

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Check the exhaust leaks.

Q: Are there any abnormalities?

YES : Go to Step 2.
NO : Repairit. Then go to Step 16.
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STEP 2. Check the intake system vacuum leak.

Q: Are there any abnormalities?

YES : Go to Step 3.
NO : Repairit. Then go to Step 16.

STEP 3. Using scan tool MB991502, check data list item 12:
Volume Airflow Sensor.

| /A CAUTION |
To prevent damage to scan tool MB991502, always turn the

ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991502 to the data reading mode for item
12, Volume Airflow Sensor.
(4) Warm up the engine to normal operating temperature: 80°C
to 95°C (176°F to 203°F).
¢ When idling, between 17 and 43 Hz (between 3.5 and
7.5 gm/s).
e When 2,500 r/min, between 64 and 104 Hz (between
13.6 and 19.6 gm/s).
(5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : YES: Go to Step 4.
NO : Referto, DTC P0101 — Volume Airflow Circuit Range/
Performance Problem P.13Ac-2, DTC P0102 —
Volume Airflow Circuit Low Input P.13Ac-9.

STEP 4. Using scan tool MB991502, check data list item 13:
Intake Air Temperature Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991502 to the data reading mode for item
13, Intake Air Temperature Sensor.
e The intake air temperature and temperature shown with
the scan tool should approximately match.
(3) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : Go to Step 5.
NO : Referto, DTC P0111 — Intake Air Temperature Circuit
Range/Performance Problem P.13Ac-44, DTC P0112
— Intake Air Temperature Circuit Low Input P.13Ac-50,
DTC P0113 — Intake Air Temperature Circuit High
Input P.13Ac-54.
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STEP 5. Using scan tool MB991502, check data list item 21:
Engine Coolant Temperature Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991502 to the data reading mode for item
21, Engine Coolant Temperature Sensor.
o The engine coolant temperature and temperature
shown with the scan tool should approximately match.

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

Q: Is the sensor operating properly?
YES : Go to Step 6.
NO : Referto, DTC P0116 — Engine Coolant Temperature
Circuit Range/Performance Problem P.13Ac-60, DTC
P0117 — Engine Coolant Temperature Circuit Low
Input P.13Ac-70, DTC P0118 — Engine Coolant
Temperature Circuit High Input P.13Ac-74.

STEP 6. Using scan tool MB991502, check data list item 25:
Barometric Pressure Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991502 to the data reading mode for item
25, Barometric Pressure Sensor.
¢ When altitude is 0 m (0 foot), 101 kPa (29.8 in.Hg.).
¢ When altitude is 600 m (1,969 feet), 95 kPa (28.1
in.Hg.).
e When altitude is 1,200 m (3,937 feet), 88 kPa (26.0
in.Hg.).
¢ When altitude is 1,800 m (5,906 feet), 81 kPa (23.9
in.Hg.).
(3) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : Goto Step 7.
NO : Referto, DTC P0106 — Barometric Pressure Circuit
Range/Performance Problem P.13Ac-17, DTC
P0107 — Barometric Pressure Temperature Circuit
Low Input P.13Ac-22, DTC P0108 — Barometric
Pressure Temperature Circuit High Input P.13Ac-35.

STEP 7. Check harness connector B-44 at injector
intermediate connector 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.0OE-2. Then go to Step 16.
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STEP 8. Check the left bank injector resistance at
intermediate connector B-44.
(1) Disconnect the injector intermediate connector B-44.

(2) Measure the resistance between each injector side
connector terminal.
a. Measure the resistance between terminal No. 8 and No.
2 when measuring No. 2 cylinder injector.
b. Measure the resistance between terminal No. 8 and No.
7 when measuring No. 4 cylinder injector.
c. Measure the resistance between terminal No. 8 and No.
5 when measuring No. 6 cylinder injector.
¢ 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 11.
NO: Goto Step 9.

STEP 9. Check harness connector B-33, B-35, B-11 at left

bank injector for damage.

(1) Check the injector connector, which deviates from the
standard value at Step 8.

Q: Is the harness connector in good condition?
YES : Then go to Step 10.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 16.
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STEP 10. Check the left bank injector.

(1) Remove the intake manifold.

(2) Disconnect the left bank injector connector, which deviates
from the standard value at Step 8.

(3) 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 16.
NO : Replace the injector. Then go to Step 16.
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STEP 11. Check harness connector D-132 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 16.
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STEP 12. Check for harness damage between left bank
injector connector and PCM connector.

CONNECTORS: B-11, B-33, B-35

a. Check the harness wire between injector connector B-33

ﬁ% (terminal No. 2) and PCM connector D-132 (terminal No. 9)
o~ when checking No. 2 cylinder injector.

[C.% b. Check the harness wire between injector connector B-35

474,@35((3R)/- =z (terminal No. 2) and PCM connector D-132 (terminal No. 2)

% when checking No. 4 cylinder injector.

I ) c. Check the harness wire between injector connector B-11
HARNESS ‘m (terminal No. 2) and PCM connector D-132 (terminal No.
CONNECTORS: — /| 25) when checking No. 6 cylinder injector.

COMPONENT s@— AK201292AB

Q: Is the harness wire in good condition?

CONNECTOR: D-132

YES : Go to Step 13.

PCM NO : Repairit. Then go to Step 16.
Ve
E’
@ D-132(GR)
[4]3] 1
13)12|11110{9 |87 5

Pojo| [18[17[16) [14]
p7ee o243 |22 [21
HARNESS CONNECTOR:
COMPONENT SIDE

NIEENS

AK200938AB

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

Q: Are there any abnormalities?
YES : Go to Step 14.
NO : Repair or replace it. Then go to Step 16.

STEP 14. Check for entry of foreign matter (water,
kerosene, etc.) into fuel.
Q: Are there any abnormalities?

YES : Go to Step 15.

NO : Replace the fuel. Then go to Step 16.
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STEP 15. Replace the left bank injector.

CONNECTORS: B-11, B-33, B-35

IS
$ T "B‘éil;(GR) _

HARNESS,

CONNECTORS: —
COMPONENT s@— AK201292AB

(1) Replace the left bank injector.

(2) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 2 — Fuel Trim Monitor P.13Ab-2.

(3) Read in the diagnostic trouble code (DTC).

Q:Is DTC P0174 set?

YES : Replace the PCM. Then go to Step 16.
NO : The inspection is complete.

STEP 16. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 2 — Fuel Trim Monito P.13Ab-2r.

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

Q:Is DTC P0174 set?

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

DTC P0175: System too Rich (bank 2)

Fuel Trim Circuit
o Refer to DTC P0201 — P0206, Injector Circuit.
P.13Ac-318

CIRCUIT OPERATION
e Refer to DTC P0201 — P0206, Injector Circuit.

P.13Ac-318

TECHNICAL DESCRIPTION
¢ If a malfunction occurs in the fuel system, the fuel
trim value becomes too small.
e The PCM checks whether the fuel trim value is
within a specified range.

DTC SET CONDITIONS

Check Conditions
e Under the closed loop air/fuel ratio control.
e Engine coolant temperature is higher than 77°C
(171°F).
¢ Volume airflow sensor output frequency is 100 Hz
or more.

Judgment Criteria
e Long-term fuel trim has continued to be lower
than —12.5 percent for 5 seconds.
or

e Short-term fuel trim has continued to be lower
than —7.4 percent for 5 seconds.

Check Conditions
o Under the closed loop air/fuel ratio control.
e Engine coolant temperature is higher than 77°C
(171°F).
¢ Volume airflow sensor output frequency is 100 Hz
or less.

Judgment Criteria
e Long-term fuel trim has continued to be lower
than —12.5 percent for 5 seconds.
or
e Short-term fuel trim has continued to be lower
than —12.5 percent for 5 seconds.

Check Conditions
e Engine coolant temperature is higher than 77°C
(171°F).
o Under the closed loop air/fuel ratio control.

Judgment Criteria
e Long-term fuel trim has continued to be -12.5
percent for 5 seconds.
or
e Short-term fuel trim has continued to be —30.0
percent for 5 seconds.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

TROUBLESHOOTING HINTS (The most likely

causes for this code to be set are: )
Volume airflow sensor failed.

Injector (Number 2, 4, 6) failed.
Incorrect fuel pressure.

Air drawn in from gaps in gasket, seals, etc.

Right bank heated oxygen sensor failed.

Engine coolant temperature sensor failed.
Intake air temperature sensor failed.
Barometric pressure sensor failed.
Exhaust leak.

Use of incorrect or contaminated fuel.
PCM failed.

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item 12:
Volume Airflow Sensor.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991502 to the data reading mode for item
12, Volume Airflow Sensor.
(4) Warm up the engine to normal operating temperature: 80°C
to 95°C (176°F to 203°F).
e When idling, between 17 and 43 Hz (between 3.5 and
7.5 gm/s).
e When 2,500 r/min, between 64 and 104 Hz (between
13.6 and 19.6 gm/s).
(5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : YES: Go to Step 2.

NO : Referto, DTC P0101 — Volume Airflow Circuit Range/
Performance Problem P.13Ac-2, DTC P0102 —
Volume Airflow Circuit Low Input P.13Ac-9.

STEP 2. Using scan tool MB991502, check data list item 13:
Intake Air Temperature Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991502 to the data reading mode for item
13, Intake Air Temperature Sensor.
o The intake air temperature and temperature shown with
the scan tool should approximately match.
(3) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

YES : Go to Step 3.

NO : Referto, DTC P0111 — Intake Air Temperature Circuit
Range/Performance Problem P.13Ac-44 DTC P0112
— Intake Air Temperature Circuit Low Input P.13Ac-50,
DTC P0113 — Intake Air Temperature Circuit High
Input P.13Ac-54.
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STEP 3. Using scan tool MB991502, check data list item 21:
Engine Coolant Temperature Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991502 to the data reading mode for item
21, Engine Coolant Temperature Sensor.
o The engine coolant temperature and temperature
shown with the scan tool should approximately match.

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

Q: Is the sensor operating properly?
YES : Go to Step 4.
NO : Referto, DTC P0116 — Engine Coolant Temperature
Circuit Range/Performance Problem P.13Ac-60, DTC
P0117 — Engine Coolant Temperature Circuit Low
Input P.13Ac-70, DTC P0118 — Engine Coolant
Temperature Circuit High Input P.13Ac-74.

STEP 4. Using scan tool MB991502, check data list item 25:
Barometric Pressure Sensor.
(1) Turn the ignition switch to the "ON" position.
(2) Set scan tool MB991502 to the data reading mode for item
25, Barometric Pressure Sensor.
¢ When altitude is 0 m (0 foot), 101 kPa (29.8 in.Hg.).
¢ When altitude is 600 m (1,969 feet), 95 kPa (28.1
in.Hg.).
e When altitude is 1,200 m (3,937 feet), 88 kPa (26.0
in.Hg.).
o When altitude is 1,800 m (5,906 feet), 81 kPa. (23.9
in.Hg.)
(3) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?
YES : Go to Step 5.
NO : Referto, DTC P0106 — Barometric Pressure Circuit
Range/Performance Problem P.13Ac-17, DTC
P0107 — Barometric Pressure Temperature Circuit
Low Input P.13Ac-22, DTC P0108 — Barometric
Pressure Temperature Circuit High Input P.13Ac-35.

STEP 5. Check harness connector B-44 at injector
intermediate connector for damage.
Q: Is the harness connector in good condition?
YES : Go to Step 6.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 10.

-rCONNECTOR: B-44

LA
\8) \7) \6) \5/

HARNESS

CONNECTOR: "=
r COMPONENT SIDE— AK200949AB

%
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+rCONNECTOR: B-44

W
: o)
00060 Qf
SO i
MO

AN\ 156_1\5)
HARNESS

CONNECTOR: "= —
r COMPONENT SIDE — AK200949AB

/)

INJECTOR
INTERMEDIATE

( \,. CONNECTOR
NA

1

-
N

2
(6)7

4
8

—- -
———CH

AKO000533AB

CONNECTORS: B-11, B-33, B-35

HARNESS,

%

N

CONNECTORS: — ]
COMPORENT SIDE— L

STEP 6. Check the left bank injector resistance at
intermediate connector B-44.
(1) Disconnect the injector intermediate connector B-44.

(2) Measure the resistance between each injector side
connector terminal.
a. Measure the resistance between terminal No. 8 and No.
2 when measuring No. 2 cylinder injector.
b. Measure the resistance between terminal No. 8 and No.
7 when measuring No. 3 cylinder injector.
c. Measure the resistance between terminal No. 8 and No.
5 when measuring No. 6 cylinder injector.
¢ 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 8.
NO: Goto Step 7.

INJECTOR SIDE
CONNECTOR

AKX01414AB

STEP 7. Check the left bank injector.

(1) Remove the intake manifold.

(2) Disconnect the left bank injector connector, which deviates
from the standard value at Step 6.

(3) 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 10.
NO : Replace the injector. Then go to Step 10.
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CONNECTORS: B-11, B-33, B-35

qy;) “k’s@h

2%

HARNESS,

ﬁ H)B?Hll(GR) M

B-%gg)

/
X

CONNECTORS:
COMPONENT SIDE_— W

e

STEP 8. Check the fuel pressure.
Refer to GROUP 13A, On-vehicle Service — Fuel Pressure Test
P.13Aa-13.

Q: Are there any abnormalities?
YES : Go to Step 9.
NO : Repair or replace it. Then go to Step 10.

STEP 9. Replace the left bank injector.

(1) Replace the left bank injector.

(2) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 2 — Fuel Trim Monitor P.13Ab-2.

(3) Read in the diagnostic trouble code (DTC).

Q:1s DTC P0175 set?

YES : Replace the PCM. Then go to Step 10.
NO : The inspection is complete.

STEP 10. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 2 — Fuel Trim Monitor P.13Ab-2.

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

Q:Is DTC P0175 output?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0181: Fuel Tank Temperature Sensor Circuit Range/Performance

Fuel Tank Temperature Sensor Circuit

D-134 5V
(MUB03804) POWERTRAIN CONTROL
T [ | 5 MODULE (PCM)
7I68697071[72[7
6/77]78[79{80/81182)
&l galsd
. 81
=z
=54 E-113
s _
. 6789 Lo[LL]L2[3[14
=z
T A
D-111 Oxuw
0 x
2GR [EElz[X[slef
10[1 121 314] TelL7/18[19]20]21 16
2223palsps| | 27 [osld [303132}33 ,
34i3el36l37| | 38 [39la0] [41}42i43 &
w
[
Q)
b
o0
g
fmmmmm 2
I
X .
=
I — ]
I
s
: -0 3 FUEL TANK TEMPERATURE SENSOR
I A (INTEGRATED IN FUEL LEVEL SENSOR)
F-07 |
MU802609 | G-03
NA ! MU802337
11234
RS [\
AIADBAAOY ! oA@AQ
|
: 2
| X
l (@]
l <
| |
X m
o 17
X
(@]
<
|
m

AK201139
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CONNECTOR: D-134

7

=

CONNECTOR: E-113 i/

e

PCM

)

D-134(GR)

AK201038AD

S

AK201055AB

CIRCUIT OPERATION

¢ 5-volt voltage is applied to the fuel tank tempera-
ture sensor output terminal (terminal No. 3) from
the PCM (terminal No. 81) via the resistor in the
PCM.

¢ The fuel tank temperature sensor output voltage
increases when the resistance increases and
decreases when the resistance decreases. The
ground terminal (terminal No. 2) is grounded to
the vehicle body.

TECHNICAL DESCRIPTION
e The fuel tank temperature sensor converts the
fuel tank temperature to a voltage.
o The PCM detects the fuel tank temperature in the
fuel tank with this output voltage.

CONNECTOR: G-03
FUEL TANK TEMPERATURE SENSOR

(INTEGRATED IN FUEL ]
LEVEL SENSOR) 2 S))

= S '9\. )

\(

AK201040 AB

AK201054 AB

DTC SET CONDITIONS

Check Conditions
e The engine coolant temperature — intake air tem-

perature is 5°C (9°F) or less when the engine is
started.

o The engine coolant temperature is between

—10°C (14°F) and 36°C (96.8°F) when the engine
is started.

e Engine coolant temperature is higher than 60°C

(140°F).

¢ Maximum vehicle speed is higher than 30 km/h

(17 mph) after the starting sequence has been
completed.

Judgement Criteria
e The fuel tank temperature — engine coolant tem-

perature is 15°C (27°F) or more when the engine
is started.
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TROUBLESHOOTING HINTS (The most likely Make sure to test drive the vehicle in accordance
causes for this code to be set are: ) with the drive cycle pattern in order to verify that a
o Fuel tank temperature sensor failed. DTC will not be output.
e Open or shorted fuel tank temperature sensor cir-
cuit, or loose connector. e The engine and the radiator have been flushed
e PCM failed. repeatedly when the engine coolant temperature
NOTE: A diagnostic trouble code (DTC) could be was high (or the fuel tank temperature was high).

output if the engine coolant is changed as indicated
below. Because this is not a failure, the DTC must be
erased.

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item
4A: Fuel Tank Temperature Sensor.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 to the data reading mode for item
4A, Fuel Tank Temperature Sensor.
o Approximately the same as the ambient air temperature
when the engine is cooled.

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

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use Troubleshooting/
Inspection Service Points P.00-6.

NO : Go to Step 2.

MB991502

STEP 2. Check connector G-03 at the fuel tank temperature
sensor for damage.
Q: Is the connector in good condition?
YES : Go to Step 3.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 12.

CONNECTOR: G-03

s e 27

HARNESS
CONNECTOR:
COMPONENT SIDE AK200959 AB
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CONNECTOR: G-03

HARNESS
CONNECTOR:
COMPONENT SIDE

AK200959 AB

FUEL TANK TEMPERATURE
SENSOR SIDE
CONNECTOR

AK101072AC

STEP 3. Check the fuel tank temperature sensor.
(1) Disconnect the fuel tank temperature sensor connector G-
03.

(2) Measure the resistance between terminal No. 2 and No. 3
of the fuel tank temperature sensor.
Standard value:
0.5 - 12.0 kiloohms
Q: Is the resistance between 0.5 and 12.0 kiloohms?
YES : Go to Step 4.
NO : Replace the fuel tank temperature sensor. Then go to
Step 12.

CONNECTOR: G-03

s e o

CONNECTOR:
COMPONENT SIDE

N
| G-03(B)
HARNESS %

G-03 HARNESS
CONNECTOR:
COMPONENT SIDE

AK101071AE

STEP 4. Check the continuity at fuel tank temperature

sensor harness side connector G-03.

(1) Disconnect the connector G-03 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: Is the continuity normal?

YES : Go to Step 5.

NO : Check connector F-07 at intermediate connector for
damage, and repair or replace as required. Refer to
GROUP 00E, Harness Connector Inspection P.00E-
2. If intermediate connector is in good condition,
repair harness wire between fuel tank temperature
sensor connector G-03 (terminal No. 2) and ground
because of open circuit or harness damage. Then go
to Step 12.
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CONNECTOR: G-03

y
e

CONNECTOR:

COMPONENT SIDE AK200959 AB

G-03 HARNESS
CONNECTOR:
COMPONENT SIDE

AKX01422 AM

STEP 5. Measure the sensor supply voltage at fuel tank

temperature sensor harness side connector G-03.

(1) Disconnect the connector G-03 and measure at the harness
side.

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

(3) Measure the voltage between terminal No. 3 and ground.
¢ \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 6.
NO : Go to Step 10.
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CONNECTOR: D-134

=

PCM

t

D-134(GR)
6463} [6261]
73(72[711706696867/6665)
I82l81180[7978]77]76[7574)
3 685 @

HARNESS CONNECTOR:
COMPONENT SIDE
AK201166AB

D-134 HARNESS
CONNECTOR:
HARNESS SIDE

162) [6364]
5661671686970 7117273
6 8l7" 31§32

6187] 488189

AK201414AB

STEP 6. Measure the sensor supply voltage at PCM
connector D-134 by backprobing.

(1) Do not disconnect the PCM connector D-134.

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

(3) Measure the voltage between terminal No. 81 and ground
by backprobing.
¢ When fuel tank temperature is 0°C (32°F), voltage
should be 2.7 and 3.1 volts.
e When fuel tank temperature is 20°C (68°F), voltage
should be 2.1 and 2.5 volts.
o When fuel tank temperature is 40°C (104°F), voltage
should be 1.6 and 2.0 volts.
o When fuel tank temperature is 80°C (176°F), voltage
should be 0.8 and 1.2 volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the voltage normal?

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

CONNECTOR: D-134

=1

PCM

1

D-134(GR)
6463 [6261]
73(72[711706696867/6665)
I82l81180[7978[77]76[7574)
3 685 @

HARNESS CONNECTOR:
COMPONENT SIDE
AK201166AB

STEP 7. Check connector D-134 at PCM for damage.
Q: Is the connector in good condition?

YES : Check connector D-111 and F-07 at intermediate
connector for damage, and repair or replace as
required. Refer to GROUP 00E, Harness Connector
Inspection P.00E-2. If intermediate connector are in
good condition, repair harness wire between fuel level
sensor connector G-03 (terminal No. 3) and PCM
connector D-134 (terminal No. 81) because of open
circuit. Then go to Step 12.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 12.
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CONNECTOR: D-134

6463 [6261]
73(72[71[706696867/6665)
I82l81i80[7978]77]76[7574}

8 655 (8453
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

1

D-134(GR)

AK201166AB

STEP 8. Check connector D-134 at PCM for damage.
Q: Is the 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 12.

CONNECTOR: G-03

CONNECTOR:
COMPONENT SIDE

- = ~—)>
S

AK200959 AB

CONNECTOR: D-134

7
=
D

73(72[711706696867/6665)
2181180[797877767574)
okl ooy b
HARNESS CONNECTOR:
COMPONENT SIDE

-

D-134(GR)

AK201166AB

STEP 9. Check for short circuit to ground between fuel
level sensor connector G-03 (terminal No. 3) and PCM
connector D-134 (terminal No. 81).
Q: Is the harness wire in good condition?

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

NO : Repairit. Then go to Step 12.

TSB Revision




DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-303

STEP 10. Check connector D-134 at PCM for damage.

CONNECTOR: D-134

s

/d/ 717 bg_ bbbb
8218: 7978[77176|7574

8 655 (8453

HARNESS CONNECTOR:
COMPONENT SIDE

D-134(GR)

AK201166AB

Q: Is the connector in good condition?
YES : Go to Step 11.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 12.

STEP 11. Check for harness damage between fuel tank
temperature sensor connector G-03 (terminal No. 3) and

PCM connector D-134 (terminal No. 81).

CONNECTOR: G-03

s rmse o

HARNESS
CONNECTOR:
COMPONENT SIDE

AK200959 AB

CONNECTOR: D-134

=7

D

73(72[711706696867/6665)
2181180[797877767574)
okl ooy b
HARNESS CONNECTOR:
COMPONENT SIDE

-

D-134(GR)

AK201166AB
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NOTE: Check harness after checking intermediate connector
D-111, E-113 and F-07. If intermediate connector are damaged,
repair or replace it. Refer to GROUP 00E, Harness Connector
Inspection P.00E-2. Then go to Step 12.

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 12.
NO : Repairit. Then go to Step 12.
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STEP 12. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0181 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0182: Fuel Tank Temperature Sensor Circuit Low Input

Fuel Tank Temperature Sensor Circuit
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CONNECTOR: D-134

/

7
8

CONNECTOR: E-113 i/

e

PCM

)

D-134(GR)

AK201038AD

S

AK201055AB

CIRCUIT OPERATION

¢ 5-volt voltage is applied to the fuel tank tempera-
ture sensor output terminal (terminal No. 3) from
the PCM (terminal No. 81) via the resistor in the
PCM.

¢ The fuel tank temperature sensor output voltage
increases when the resistance increases and
decreases when the resistance decreases. The
ground terminal (terminal No. 2) is grounded to
the vehicle body.

TECHNICAL DESCRIPTION
e The fuel tank temperature sensor converts the
fuel tank temperature to a voltage.
o The PCM detects the fuel tank temperature in the
fuel tank with this output voltage.

CONNECTOR: G-03
FUEL TANK TEMPERATURE SENSOR

(INTEGRATED IN FUEL ]
LEVEL SENSOR) 2 S))

= S '9\. )

\(

AK201040 AB

AK201054 AB

DTC SET CONDITIONS

Check Conditions
e 2 seconds or more have passed since the start-
ing sequence was completed.

Judgement Criteria
e Sensor output voltage has continued to be 0.1
volt or lower for 2 seconds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
o Fuel tank temperature sensor failed.
e Open or shorted fuel tank temperature sensor cir-
cuit, or loose connector.
e PCM failed.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-307

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

MB991502

STEP 1. Using scan tool MB991502, check data list item
4A: Fuel Tank Temperature Sensor.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 to the data reading mode for item
4A, Fuel Tank Temperature Sensor.
o Approximately the same as the ambient air temperature
when the engine is cooled.

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

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use Troubleshooting/
Inspection Service Points P.00-6.

NO : Go to Step 2.

CONNECTOR: G-03

st s

HARNESS
CONNECTOR:

COMPONENT SIDE AK200959 AB

FUEL TANK TEMPERATURE
SENSOR SIDE
CONNECTOR

AK101072AC

STEP 2. Check the fuel tank temperature sensor.
(1) Disconnect the fuel tank temperature sensor connector G-
03.

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

Standard value:
0.5 -12.0 kiloohms

Q: Is the resistance between 0.5 and 12.0 kiloohms?

YES : Go to Step 3.
NO : Replace the fuel tank temperature sensor. Then go to
Step 5.
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CONNECTOR: G-03

y
e

CONNECTOR:
COMPONENT SIDE AK200959 AB

CONNECTOR: D-134

PCM
e
E
O D-134(GR)
763 6761

73}72[71170/69
2/811807978[77[76[7574]
ok ooy b
HARNESS CONNECTOR:
COMPONENT SIDE

N
[o2]
[e2)
R

AK201166AB

STEP 3. Check connector G-03 at the fuel tank temperature
sensor and connector D-134 at PCM for damage.
Q: Is the 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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13Ac-309

CONNECTOR: G-03

V
HARNESS

CONNECTOR:
COMPONENT SIDE

G-03(B)

AK200959 AB

CONNECTOR: D-134

7

=
D

% [6761]
271/ng_ 16 7|6
81180179787 7]76[75(74]
8%8%85 8483
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

)

D-134(GR)

AK201166AB

STEP 4. Check for short circuit to ground between fuel
tank temperature sensor connector G-03 and PCM
connector D-134.

NOTE: Check harness after checking intermediate connector
D-111, E-113 and F-07. If intermediate connector are damaged,
repair or replace it. Refer to GROUP 00E, Harness Connector
Inspection P.00E-2. Then go to Step 5.

Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 5.
NO : Repairit. Then go to Step 5.

STEP 5. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0182 set?

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

Fuel Tank Temperature Sensor Circuit
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13Ac-311

CONNECTOR: D-134

7

=

CONNECTOR: E-113 i/

e

PCM

)

D-134(GR)

AK201038AD

S

AK201055AB

CIRCUIT OPERATION

¢ 5-volt voltage is applied to the fuel tank tempera-
ture sensor output terminal (terminal No. 3) from
the PCM (terminal No. 81) via the resistor in the
PCM.

¢ The fuel tank temperature sensor output voltage
increases when the resistance increases and
decreases when the resistance decreases. The
ground terminal (terminal No. 2) is grounded to
the vehicle body.

TECHNICAL DESCRIPTION
e The fuel tank temperature sensor converts the
fuel tank temperature to a voltage.
o The PCM detects the fuel tank temperature in the
fuel tank with this output voltage.

CONNECTOR: G-03
FUEL TANK TEMPERATURE SENSOR

(INTEGRATED IN FUEL ]
LEVEL SENSOR) 2 S))

= S '9\. )

\(

AK201040 AB

AK201054 AB

DTC SET CONDITIONS

Check Conditions
e 2 seconds or more have passed since the start-
ing sequence was completed.

Judgement Criteria
e Sensor output voltage has continued to be 4.6
volts or higher for 2 seconds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
o Fuel tank temperature sensor failed.
e Open or shorted fuel tank temperature sensor cir-
cuit, or loose connector.
e PCM failed.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

MB991502

STEP 1. Using scan tool MB991502, check data list item
4A: Fuel Tank Temperature Sensor.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 to the data reading mode for item
4A, Fuel Tank Temperature Sensor.
o Approximately the same as the ambient air temperature
when the engine is cooled.

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

Q: Is the sensor operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use Troubleshooting/
Inspection Service Points P.00-6.

NO : Go to Step 2.

CONNECTOR: G-03

s s 27

HARNESS
CONNECTOR:
COMPONENT SIDE

AK200959 AB

STEP 2. Check connector G-03 at the fuel tank temperature
sensor for damage.
Q: Is the connector in good condition?
YES : Go to Step 3.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 11.
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13Ac-313

CONNECTOR: G-03

HARNESS
CONNECTOR:
COMPONENT SIDE

AK200959 AB

FUEL TANK TEMPERATURE
SENSOR SIDE
CONNECTOR

AK101072AC

STEP 3. Check the fuel tank temperature sensor.
(1) Disconnect the fuel tank temperature sensor connector G-
03

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

Standard value:
0.5 -12.0 kiloohms

Q: Is the resistance between 0.5 and 12.0 kiloohms?

YES : Go to Step 4.
NO : Replace the fuel tank temperature sensor. Then go to
Step 11.

CONNECTOR: G-03

@ /\\/ G-03(B)
HARNESS

CONNECTOR:
COMPONENT SIDE

G-03 HARNESS
CONNECTOR:
COMPONENT SIDE

AKX01422 AM

STEP 4. Check the sensor supply voltage at fuel tank

temperature sensor harness side connector G-03.

(1) Disconnect the connector G-03 and measure at the harness
side.

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

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

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

YES : Go to Step 8.
NO : Go to Step 5.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: D-134

=

64163 62/6]
73(72[711706696867/6665)
I82l81180[7978]77]76[7574)
3 685 @

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

t

D-134(GR)

AK201166AB

D-134 HARNESS
CONNECTOR:
HARNESS SIDE

162) [6364]
5661671686970 7117273
6 8l7" 31§32

6187] 488189

AK201415AB

STEP 5. Check the sensor supply voltage at PCM

connector D-134 by backprobing.

(1) Do not disconnect the PCM connector D-134.

(2) Disconnect the fuel tank temperature sensor connector G-
03.

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

(4) Measure the voltage between terminal No. 81 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-134

k1]

64163 62/6]
73(72[711706696867/6665)
I82l81180[7978]77]76[7574)
I8 685 @

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

t

D-134(GR)

AK201166AB

STEP 6. Check connector D-134 at PCM for damage.
Q: Is the connector in good condition?

YES : Check connector D-111, E-113 and F-07 at
intermediate connector for damage, and repair or
replace as required. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. If intermediate
connector are in good condition, repair harness wire
between fuel tank temperature sensor connector G-
03 and PCM connector D-134 because of open
circuit. Then go to Step 11.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OE-2. Then go to Step 11.
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13Ac-315

CONNECTOR: D-134

6463 [6261]
73(72[71[706696867/6665)
I82l81i80[7978]77]76[7574}

8 655 (8453
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

1

D-134(GR)

AK201166AB

STEP 7. Check connector D-134 at PCM for damage.
Q: Is the 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.

CONNECTOR: G-03

s e 2

HARNESS
CONNECTOR:
COMPONENT SIDE

G-03 HARNESS
CONNECTOR:
COMPONENT SIDE

AK101071AE

STEP 8. Check the continuity at fuel tank temperature

sensor harness side connector G-03.

(1) Disconnect the connector G-03 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: Is the continuity normal?

YES : Go to Step 9.

NO : Check connector F-07 at intermediate connector for
damage, and repair or replace as required. Refer to
GROUP 00E, Harness Connector Inspection P.00E-
2. If intermediate connector is in good condition,
repair harness wire between fuel tank temperature
sensor connector G-03 (terminal No. 2) and ground
because of open circuit or harness damage. Then go
to Step 11.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 9. Check connector D-134 at PCM for damage.

CONNECTOR: D-134

64163 62/6]
73(72[71[706696867/6665)
I82l81i80[7978]77]76[7574}
3 685 @

HARNESS CONNECTOR:
COMPONENT SIDE

Q: Is the 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.

PCM

1

D-134(GR)

AK201166AB

STEP 10. Check for open circuit and harness damage
between fuel tank temperature sensor connector G-03 and
PCM connector D-134.

CONNECTOR: G-03

CONNECTOR:
COMPONENT SIDE

NOTE: Check harness after checking intermediate connector
E-113, D-111 and F-07. If intermediate connector are damaged,
repair or replace it. Refer to GROUP 00E, Harness Connector
Inspection P.00E-2. Then go to Step 11.

Q: Is the harness wire in good condition?
YES : Replace the PCM. Then go to Step 11.

_ =7
\% NO : Repairit. Then go to Step 11.
HARNESS

AK200959 AB

CONNECTOR: D-134

73(72[711706696867/6665)
2181180[797877767574)
okl ooy b
HARNESS CONNECTOR:
COMPONENT SIDE

7 PCM
=¥ Q
@ D-111(GR)

AK201166AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-317

STEP 11. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0183 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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13Ac-318 DIAGNOSTIC TROUBLE CODE PROCEDURES

DTC P0201: Injector Circuit Malfunction-Cylinder 1, DTC P0202: Injector Circuit Malfunction-Cylinder 2, DTC
P0203: Injector Circuit Malfunction-Cylinder 3, DTC P0204: Injector Circuit Malfunction- Cylinder 4, DTC P0205:
Injector Circuit Malfunction-Cylinder 5, DTC P0206: Injector Circuit Malfunction-Cylinder 6

Injector Circuit
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13Ac-319

CONNECTOR: B-22X

CONNECTOR: D-132

3’

D- 132(GR)

AK201038AB

CIRCUIT OPERATION
e The injector power is supplied from the MFI relay
(terminal No. 1).
o The PCM controls the injector by turning the
power transistor in the PCM "ON" and "OFF".

TECHNICAL DESCRIPTION

¢ The amount of fuel injected by the injector is con-
trolled by the amount of continuity time the coil is
grounded by the PCM.

¢ A surge voltage is generated when the injectors
are driven and the current flowing to the injector
coil is shut off.

o The PCM checks this surge voltage.

CONNECTORS: B-01, 02 B-03, B- 11
B-33,
B-03(GR ¥ Nl
( ) 6\8 ll(GR)a\-/ ~
B- OZ(GR) ? 1’9’@ %\B -35(GR)" ‘
@ D g y ¥

AK201050AB

(—————

DTC SET CONDITIONS

Check Conditions
e Engine speed is lower than 1,000 r/min.
o Throttle position sensor output voltage is lower
than 1.16 volts.

Judgment Criteria
¢ Injector coil surge voltage (battery positive volt-
age + 2 volts) has not been detected for 2 sec-
onds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
¢ Injector failed.
e Open or shorted injector circuit, or loose connec-
tor.
e PCM failed.
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+rCONNECTOR: B-44

> Wy
~A3I7
(4\f3\f2\fl\ Qf
66006 o KZmry
N/

\7A645)>=*Y—B

HARNESS

CONNECTOR: "—
r COMPONENT SIDE — AK200949AB

/)

DIAGNOSIS

Required Special Tools:
e MB991502: Scan Tool (MUT-II)
e MB991474: Test Harness

STEP 1. Using scan tool MB991502, check actuator test
item 01, 02, 03, 04, 05, 06: Injectors.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the

ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991502 to the actuator testing mode for
item 01, 02, 03, 04, 05, 06, Injectors.
(4) Warm up the engine to normal operating temperature: 80°C
to 95°C (176°F to 203°F).
¢ Does the idle state worsen when the injector is cut off?
(Does idling become unstable or does the engine stall?)
(5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the actuator operating properly?

YES : It can be assumed that this malfunction is intermittent.
Refer to GROUP 00, How to Use Troubleshooting/
Inspection Service Points P.00-6.

NO : Go to Step 2.

STEP 2. Check harness connector B-44 at injector
intermediate connector 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 17.
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13Ac-321

+rCONNECTOR: B-44

Ve
V%&B
N
4)3f 211
\<\/\/>< é;

O -
LBA7A6A5] =<0 B

HARNESS

/)

CONNECTOR: "= —
r COMPONENT SIDE AK200949AB

INJECTOR INTERMEDIATE
MALE SIDE CONNECTOR

I
I

l

I -

: A 1\9\7 L8
I

l

|

AKX01494AB

I [\

fp——r"

- CONNECTORS: B-01, B-02, B-03, B-11,
B%@m 3 3 ( )Q7
BllGR
B- OZ(GR) ;@% 35(GR); h
d ?
1(GR)4v (’“ B-33(GR)

\
HARNESS CONNECTOR:
COMPONENT SIDE

WV«@\

~AK200960AB

STEP 3. Check the injector resistance at injector

intermediate connector B-44.

(1) Disconnect the injector intermediate connector B-44 and
measure at the injector side.

(2) Measure the resistance between each male connector side
terminal.
a. Measure the resistance between terminal No. 8 and No.
3 when measuring No. 1 cylinder injector.
b. Measure the resistance between terminal No. 8 and No.
2 when measuring No. 2 cylinder injector.
c. Measure the resistance between terminal No. 8 and No.
1 when measuring No. 3 cylinder injector.
d. Measure the resistance between terminal No. 8 and No.
7 when measuring No. 4 cylinder injector.
e. Measure the resistance between terminal No. 8 and No.
6 when measuring No. 5 cylinder injector.
f. Measure the resistance between terminal No. 8 and No.
5 when measuring No. 6 cylinder injector.
¢ 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 6.
NO : Go to Step 4.

STEP 4. Check the injector connector for damage.
a. Check the harness connector B-01 when checking No. 1
cylinder injector.
b. Check the harness connector B-33 when checking No. 2
cylinder injector.
c. Check the harness connector B-02 when checking No. 3
cylinder injector.
d. Check the harness connector B-35when checking No. 4 cyl-
inder injector.
e. Check the harness connector B-03 when checking No. 5
cylinder injector.
f. Check the harness connector B-11 when checking No. 6
cylinder injector.

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.OOE-2. Then go to Step 17.
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13Ac-322 DIAGNOSTIC TROUBLE CODE PROCEDURES

STEP 5. Check for open circuit and harness damage
between injector intermediate connector and injector
connector.

a. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-01
(terminal No. 1) and injector connector B-01 (terminal No. 2)
and injector intermediate connector B-44 (terminal No. 3)
when checking No. 1 cylinder injector.

b. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-33
(terminal No. 1) and injector connector B-33 (terminal No. 2)
and injector intermediate connector B-44 (terminal No. 2)

-rCONNECTOR: B-44

DA A

HARNESS

CONNECTOR: — /[ : . o
- COMPONENT @—AKZOOMQAB when checking No. 2 cylinder injector.
c. Check the harness wire between injector intermediate con-
L CONNECTORS: E-gg %-%%, B-03,B-11, —— nector B-44 (terminal No. 8) and injector connector B-02
B-03(GR) > -Lﬁ\ ¥ N (terminal No. 1) and injector connector B-02 (terminal No. 2)
o B- ~ and injector intermediate connector B- erminal No.
§¢=f3p,\“1Bll(GR) ay d injector int diat tor B-44 (terminal No. 1)
B_OZ(GR)S’&%%&GR)?‘ when checking No. 3.cylinder injeF:th. . .
AN (=) > I A d. Check the harness wire between injector intermediate con-
B-Ol(G\R)’ G > B-?g,gR) nector B-44 (terminal No. 8) and injector connector B-35
g 5 Q (terminal No. 1) and injector connector B-35 (terminal No. 2)
K and injector intermediate connector B-44 (terminal No. 7)
AR COINECTOR: Y when checking No. 4 cylinder injector.

e. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-03
(terminal No. 1) and injector connector B-03 (terminal No. 2)
and injector intermediate connector B-44 (terminal No. 6)
when checking No. 5 cylinder injector.

f. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-11
(terminal No. 1) and injector connector B-11 (terminal No. 2)
and injector intermediate connector B-44 (terminal No. 5)
when checking No. 6 cylinder injector.

Q: Is the harness wire in good condition?

YES : Replace the injector. Then go to Step 17.
NO : Repairit. Then go to Step 17.
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13Ac-323

+rCONNECTOR: B-44

5 7 dig
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(4\(3\{2\(1\ Qf
> ’>7<> < @E‘I“"

<8>\ 156_1\5) >==—B
HARNESS

CONNECTOR: "=
r COMPONENT SIDE — AK200949AB

/)

B-44 FAMALE \}

SIDE CONNECTOR - =
NN -
00O
(8Y7X6X5)

AKX01493AB

CONNECTOR: B-22X

HARNESS
CONNECTOR: \\
COMPONENT SIDE™

N

AK200951AB

STEP 6. Measure the power supply voltage at injector

intermediate connector B-44.

(1) Disconnect the connector B-44 and measure at the female
connector relay side.

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

(3) Measure the voltage between terminal No. 8 and ground.
¢ Voltage should be battery positive voltage.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 8.
NO: Goto Step 7.

STEP 7. Check harness connector B-22X at MFI relay for
damage.
Q: Is the harness connector in good condition?
YES : Repair harness wire between MFI relay connector B-
22X (terminal No. 1) and intermediate connector B-44
(terminal No. 8) because of open circuit or short
circuit to ground or harness damage. Then go to Step
17.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 17.
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CONNECTOR: D-132

L1

[4T3 211
13[12[11710[9[8[7[6]] 5

polo| 18117016 [14]
726 @ |en
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

1

D-132(GR)

AK200938AB

-rCONNECTOR: B-44

HARNESS
CONNECTOR: "=
r COMPONENT SIDE— AK200949AB

CONNECTOR: D-132

%

PCM
e
E’
@ D-132(GR)
[473] 1
13[12/11}10{9 | 8|7 5

Pojo| [18[17[16) [14]
P72d 252423 2|21
HARNESS CONNECTOR:
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STEP 8. Check harness connector D-132 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 17.

STEP 9. Check for open circuit and short circuit to ground
and harness damage between injector intermediate
connector and PCM connector.

a. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 3) and PCM connector D-132 (ter-
minal No. 1) when checking No. 1 cylinder injector.

b. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 2) and PCM connector D-132 (ter-
minal No. 5) when checking No. 2 cylinder injector.

c. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 1) and PCM connector D-132 (ter-
minal No. 14) when checking No. 3 cylinder injector.

d. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 7) and PCM connector D-132 (ter-
minal No. 21) when checking No. 4 cylinder injector.

e. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 6) and PCM connector D-132 (ter-
minal No. 2) when checking No. 5 cylinder injector.

f. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 5) and PCM connector D-132 (ter-
minal No. 6) when checking No. 6 cylinder injector.

Q: Is the harness wire in good condition?

YES : Go to Step 10.
NO : Repairit. Then go to Step 17.
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+rCONNECTOR: B-44

N
4
MNIASAZLA A
4 ?::-:-:-:-
<8>f7\f6\f5\ @

N A A

HARNESS

CONNECTOR: "=
r COMPONENT SIDE— AK200949AB

%

INJECTOR
INTERMEDIATE
CONNECTOR

'eYe) Yo
\5)\6/\7/\8)

MD998474

OSCILLOSCOPE

AK102982AB

STEP 10. Using the oscilloscope, check the injector.

(1) Disconnect the injector intermediate connector B-44 and
connect the test harness special tool (MB998474)
inbetween.

(2) Connect the oscilloscope probe to each injector
intermediate connector terminal to oscilloscope each
cylinder:

o Terminal No. 3 (green clip) when checking No. 1 cylinder
injector.

e Terminal No. 2 (white clip) when checking No. 2 cylinder
injector.

o Terminal No. 1 (blue clip) when checking No. 3 cylinder
injector.

e Terminal No. 7 (yellow clip) when checking No. 4 cylin-
der injector.

e Terminal No. 6 (red clip) when checking No. 5 cylinder
injector.

o Terminal No. 5 (black clip) when checking No. 6 cylinder
injector.

NOTE: When measuring with the PCM side connector, con-
nect an oscilloscope probe to the each of the following ter-
minals.

e PCM terminal No. 1 when checking No. 1 cylinder injec-

tor.

e PCM terminal No. 9 when checking No. 2 cylinder injec-
tor.

e PCM terminal No. 24 when checking No. 3 cylinder
injector.

e PCM terminal No. 2 when checking No. 4 cylinder injec-
tor.

e PCM terminal No. 10 when checking No. 5 cylinder
injector.

e PCM terminal No. 25 when checking No. 6 cylinder
injector.

(3) Start the engine and run at idle.
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NORMAL WAVEFORM

A:INJECTOR DRIVE TIME

L
!

— = A

AKX01557 AB

(4) Measure the waveform.
e The waveform should show a normal pattern similar to
the illustration.
(5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the waveform normal?

YES : Go to Step 13.
NO : Go to Step 11.

B- 1(GR)‘v L B-33GR)
| [\ ?::-:-:-:D"

CONNECTORS B-01, B-02, B-03, B-11,
B- 33 B- 35
B 03(GR |
( ) B 11(GR) R;:\\”S
B- OZ(GR)%’T ﬁﬁr\g 35(GR) ‘
d
i

@
: X
HARNESS CONNECTOR;: /
COMPONENT SIDE - AK200960AB

STEP 11. Check the injector connector for damage.
a. Check harness connector B-01 when checking No. 1 cylin-
der injector.
b. Check harness connector B-33 when checking No. 2 cylin-
der injector.
c. Check harness connector B-02 when checking No. 3 cylin-
der injector.
d. Check harness connector B-35 when checking No. 4 cylin-
der injector.
e. Check harness connector B-03 when checking No. 5 cylin-
der injector.
f. Check harness connector B-11 when checking No. 6 cylin-
der injector.

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.OOE-2. Then go to Step 17.
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STEP 12. Check for short circuit to ground between
injector intermediate connector and injector connector.

a. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-01
(terminal No. 1) and injector connector B-01 (terminal No. 2)
and injector intermediate connector B-44 (terminal No. 3)
when checking No. 1 cylinder injector.

b. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-33
(terminal No. 1) and injector connector B-33 (terminal No. 2)

+rCONNECTOR: B-44

Ve
807,
T2Y3Y2 Y1) é' Qf
MNIASAZAL
NN Z 5 ~
LBA7A6A5] =<0 B

LN . and injector intermediate connector B-44 (terminal No. 2)
- COMPONENT @—AKZOM%B when checking No. 2 cylinder injector.
c. Check the harness wire between injector intermediate con-
[ CONNECTORS: B-01, B-02, B-03, B-11, —— nector B-44 (terminal No. 8) and injector connector B-02
B 03(GR) B 33,B- 3 ‘\b. (terminal No. 1) and injector connector B-02 (terminal No. 2)
B 11(GR) ~ and injector intermediate connector B-44 (terminal No. 1)
B- 02(GR)“4 @&B 35(GR)] when checking No. 3 cylinder injector.
?.—JT’ }_@!_ ; d. Check the harness wire between injector intermediate con-
1(GR)*V o B- 33§ R) nector B-44 (terminal No. 8) and injector connector B-35
j N'. = e (terminal No. 1) and injector connector B-35 (terminal No. 2)
‘Q and injector intermediate connector B-44 (terminal No. 7)
R (T e C TOR: N = when checking No. 4 cylinder injector.

e. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-03
(terminal No. 1) and injector connector B-03 (terminal No. 2)
and injector intermediate connector B-44 (terminal No. 6)
when checking No. 5 cylinder injector.

f. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-11
(terminal No. 1) and injector connector B-11 (terminal No. 2)
and injector intermediate connector B-44 (terminal No. 5)
when checking No. 6 cylinder injector.

Q: Is the harness wire in good condition?

YES : Replace the PCM Then go to Step 17.
NO : Repairit. Then go to Step 17.
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- CONNECTORS: B-01, B-02, B-03, B-11,

U B-33,B-35 .\j\\ﬁ
e T oo

B-oz(GR)xg‘ : X‘Ej B-ss(GR).“

: a:é?fiza @’ﬁ‘}.@l R /

B-01(GR) - (’T B-33(GR)

| L

HARNESS CONNECTOR:
COMPONENT SIDE - AK200960AB

STEP 13. Check the injector connector for damage.
a. Check harness connector B-01 when checking No. 1 cylin-
der injector.
b. Check harness connector B-33 when checking No. 2 cylin-
der injector.
c. Check harness connector B-02 when checking No. 3 cylin-
der injector.
d. Check harness connector B-35 when checking No. 4 cylin-
der injector.
e. Check harness connector B-03 when checking No. 5 cylin-
der injector.
f. Check harness connector B-11 when checking No. 6 cylin-
der injector.

Q: Is the harness connector in good condition?

YES : Go to Step 14.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 17.

CONNECTOR: B-22X

HARNESS
CONNECTOR:

K
COMPONENT SIDE/\\\\ /AK200951AB

+rCONNECTOR: B-44

mn
DA 1\61\5)

HARNESS

CONNECTOR: "—
r COMPONENT SIDE — AK200949AB

/)

STEP 14. Check for harness damage between MFI relay
connector B-22X (terminal No. 1) and injector intermediate
connector B-44 (terminal No. 8).

Q: Is the harness wire in good condition?

YES : Go to Step 15.
NO : Repairit. Then go to Step 17.
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13Ac-329

+rCONNECTOR: B-44

5 7 dig
“Ne
W
{ ?‘J“@
(4\(3\{2\(1\ Qf
> ’>7<> < @E‘I“"

<8>\ 156_1\5) >==—B-
HARNESS

CONNECTOR: "= e /
r COMPONENT SIDE — AK200949AB

- CONNECTORS: B-
B
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HARNESS CONNECTOR: /
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@A, I RN
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HARNESS CONNECTOR:
COMPONENT SIDE - AK200960AB

STEP 15. Check for harness damage between injector
intermediate connector and injector connector.

a. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-01
(terminal No. 1) when checking No. 1 cylinder injector.

b. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-33
(terminal No. 1) when checking No. 2 cylinder injector.

c. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-02
(terminal No. 1) when checking No. 3 cylinder injector.

d. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-35
(terminal No. 1) when checking No. 4 cylinder injector.

e. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-03
(terminal No. 1) when checking No. 5 cylinder injector.

f. Check the harness wire between injector intermediate con-
nector B-44 (terminal No. 8) and injector connector B-11
(terminal No. 1) when checking No. 6 cylinder injector.

Q: Is the harness wire in good condition?

YES : Go to Step 16.
NO : Repairit. Then go to Step 17.

STEP 16. Replace the injector.

(1) Replace the injector.

(2) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

(3) Read in the diagnostic trouble code (DTC).

Q:Is DTC P0201, P0202, P0203, P0204, P0205 and P0206
set?
YES : Replace the PCM. Then go to Step 17.
NO : It can be assumed that this malfunction is intermittent.

Refer to GROUP 00, How to Use Troubleshooting/
Inspection Service Points P.00-6.

STEP 17. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:Is DTC P0201, P0202, P0203, P0204, P0205 and P0206
set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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P0222 Throttle Position Sensor (Sub) Circuit Low Input

Throttle Position Sensor (Sub) Circuit

THROTTLE VVWVV
POSITION
SENSOR
(SUB)
2 3 4
o i 5
o o 3
I0) m
D-135
J106  f113 105 (MU803805)
& Y [o102 939495
196/97198|aghoohozoo: 104}
- 7
5V
POWERTRAIN CONTROL MODULE (PCM)
AK201162
CONNECTOR: B-05 __ﬁ\l??/)?FLIE/ CONNECTOR: D-135
= POSITION = PCM
e
E’
@ D-135(GR)
— AK201173AB AK201038AF
CIRCUIT OPERATION e When the throttle valve shaft is turned from the
o A 5-volt power supply is applied on the TPS (sub) |d|§ position to the fully opened position, th(=T
power terminal (terminal No. 2) from the PCM resister between the TPS (sub) output terminal
(terminal No. 106) (terminal No. 3) and ground terminal will increase
The ground terminal (terminal No. 4) is grounded according to the rotation.

with PCM (terminal No. 105).
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TECHNICAL DESCRIPTION Judgement Criteria
e The TPS (sub) outputs voltage which corre- e TPS (main) output voltage should be 2.25 volts or
sponds to the throttle valve opening angle. more for 0.5 seconds.
e The PCM checks whether the voltage is within a
specified range. TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are:)
DTC SET CONDITIONS o TPS failed or maladjusted.
Check Conditions . nOepcetgror shorted TPS (sub) circuit, or loose con-
o Ignition switch "ON" position. « PCM failed.
DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item 14:
Throttle Position Sensor (sub).

| A\ CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK"(OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 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 (MB991348) to connect only
terminals No. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991502 to the data reading mode for item
14, Throttle Position Sensor (sub).
e Output voltage should be between 2.2 and 2.8 volts
when the throttle valve is fully closed with your finger.
¢ Output voltage should be between 3.8 and 4.9 volts
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 P.00-6.

NO : Go to Step 2.

STEP 2. Check connector B-05 at throttle position sensor
for damage.
CONNECTOR: B-05 i Q: Is the 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 12.

A
HARNESS W“D@
CONNECTOR: ° _—

"COMPONENT SIDE _— AK201174AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES

"COMPONENT SIDE

CONNECTOR: B-05 ﬁ%
=

Rl A%
HARNESS W“D@
CONNECTOR: : ~

— AK201174AB

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
¢ Voltage should be between 4.8 and 5.2 volts.
(4) Turn the ignition switch to the "LOCK"(OFF) position.

Q: Is the measured voltage between 4.8 and 5.2 volts?

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

CONNECTOR: D-135

=1

o
hoaXhoshozio

12111411 0
hadig]  pahushag  padh

HARNESS CONNECTOR:
COMPONENT SIDE

9219
979

PCM

1

D-135(GR)

AK200947AB

STEP 4. Check connector D-135 at PCM for damage.
Q: Is the 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 12.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-333

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).

CONNECTOR: B-05 :XA%/ Q: Is the harness wire in good condition?
_ = YES : Go to Step 6.
NO : Repairit. Then go to Step 12.

Iy S5
HARNESS M
CONNECTOR: = _—

"COMPONENT SIDE __— AK201174AB

CONNECTOR: D-135

L]

o 9219
o4 X 1103102010 97]9
112111411 0

hadig]  pazhushag  padha

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES

MB991502

STEP 6. Using scan tool MB991502, check data list item 14:
Throttle Position Sensor (sub).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK"(OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 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 (MB991348) to connect only
terminals No. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991502 to the data reading mode for item
14, Throttle Position Sensor (sub).
e Output voltage should be between 2.2 and 2.8 volts
when the throttle valve is fully closed with your finger.
¢ Output voltage should be between 3.8 and 4.9 volts
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 P.00-6.

NO : Replace the PCM. Then go to Step 12.

CONNECTOR: B-05 ER/
_/ =

bt <
HARNESS M
CONNECTOR:

"COMPONENT SIDE _— AK201174AB

THROTTLE POSITION
SENSOR SIDE
CONNECTOR

AK201512AB

STEP 7. Check the throttle position sensor.
(1) Disconnect the connector B-05.

(2) Measure the resistance between throttle position sensor
side connector terminals No. 2 and No. 4

Standard value: 2 — 4 kiloohms

Q: Is the measured resistance between 2 and 4 kiloohms?

YES : Go to Step 8.
NO : Replace the throttle body ASSY. Then go to Step 12.
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13Ac-335

CONNECTOR: D-135

1]

joslpdieg] | o7o1]
hoaf X h03102{10: 7196
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g fuzuepiy g

HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 8. Check connector D-135 at PCM for damage.
Q: Is the 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 12.

CONNECTOR: B-05
_/ =

"COMPONENT SIDE

7
HARNESS M
CONNECTOR: = _—

— AK201174AB

CONNECTOR: D-135

=1

o
hoaXhoshozio:

112111411 0
hadig]  pazhushag g

HARNESS CONNECTOR:
COMPONENT SIDE

9219
979

PCM

]

D-135(GR)

AK200947AB

STEP 9. 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 10.

NO : Repairit. Then go to Step 12.
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CONNECTOR: B-05
_/ =

"COMPONENT SIDE

4 77 =
ot

HARNESS M

CONNECTOR: = _

— AK201174AB

CONNECTOR: D-135

121111
11

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB

STEP 10. Check for open circuit, short circuit to ground
and harness damage between throttle position sensor
connector B-05 (terminal No. 3) and PCM connector D-135
(terminal No. 113).
Q: Is the harness wire in good condition?

YES : Go to Step 11.

NO : Repairit. Then go to Step 12.
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STEP 11. Using scan tool MB991502, check data list item
14: Throttle Position Sensor (sub).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK"(OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 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 (MB991348) to connect only
terminals No. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991502 to the data reading mode for item
14, Throttle Position Sensor (sub).
e Output voltage should be between 2.2 and 2.8 volts
when the throttle valve is fully closed with your finger.
¢ Output voltage should be between 3.8 and 4.9 volts
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 P.00-6.

NO : Replace the PCM. Then go to Step 12.

MB991502

STEP 12. Using scan tool MB991502, read the diagnostic
trouble code (DTC).

(1) Connect scan tool MB991502 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 P0222 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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P0223 Throttle Position Sensor (Sub) Circuit High Input

Throttle Position Sensor (Sub) Circuit

THROTTLE VVWVV
POSITION
SENSOR
(SUB)
2 3 4
o i 5
o o 3
I0) m
D-135
J106  f113 105 (MU803805)
& Y [o102 939495
196/97198|aghoohozoo: 104}
- 7
5V
POWERTRAIN CONTROL MODULE (PCM)
AK201162
CONNECTOR: B-05 __ﬁ\l??/)?FLIE/ CONNECTOR: D-135
= POSITION = PCM
e
E’
@ D-135(GR)
— AK201173AB AK201038AF
CIRCUIT OPERATION e When the throttle valve shaft is turned from the
o A 5-volt power supply is applied on the TPS (sub) |d|§ position to the fully opened position, th(=T
power terminal (terminal No. 2) from the PCM resister between the TPS (sub) output terminal
(terminal No. 106) (terminal No. 3) and ground terminal will increase
The ground terminal (terminal No. 4) is grounded according to the rotation.

with PCM (terminal No. 105).
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TECHNICAL DESCRIPTION Judgement Criteria
e The TPS (sub) outputs voltage which corre- e TPS (sub) output voltage should be 4.8 volts or
sponds to the throttle valve opening angle. more for 0.5 seconds.
e The PCM checks whether the voltage is within a
specified range. TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are:)
DTC SET CONDITIONS o TPS failed or maladjusted.
Check Conditions . nOepcetgror shorted TPS (sub) circuit, or loose con-
o Ignition switch "ON" position. « PCM failed.
DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Using scan tool MB991502, check data list item 14:
Throttle Position Sensor (sub).

| A\ CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK"(OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 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 (MB991348) to connect only
terminals No. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991502 to the data reading mode for item
14, Throttle Position Sensor (sub).
e Output voltage should be between 2.2 and 2.8 volts
when the throttle valve is fully closed with your finger.
¢ Output voltage should be between 3.8 and 4.9 volts
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 P.00-6.

NO : Go to Step 2.

STEP 2. Check connector B-05 at throttle position sensor
for damage.
CONNECTOR: B-05 i Q: Is the 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 9.

A
HARNESS W“D@
CONNECTOR: ° _—

"COMPONENT SIDE _— AK201174AB
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CONNECTOR: B-05 ﬁ%
=

Rl A%
HARNESS W“D@
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: Is the continuity normal?

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

CONNECTOR: D-135

7

PCM

1

D-135(GR)

121111
11
HARNESS CONNECTOR:
COMPONENT SIDE

AK200947AB

STEP 4. Check connector D-135 at PCM for damage.
Q: Is the 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 9.
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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).

CONNECTOR: B-05 :XA%/ Q: Is the harness wire in good condition?
_ = YES : Go to Step 6.
NO : Repairit. Then go to Step 9.

Iy S5
HARNESS M
CONNECTOR: = _—

"COMPONENT SIDE __— AK201174AB

CONNECTOR: D-135

L]

o 9219
o4 X 1103102010 97]9
112111411 0

hadig]  pazhushag  padha

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

]

D-135(GR)

AK200947AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES

MB991502

STEP 6. Using scan tool MB991502, check data list item 14:
Throttle Position Sensor (sub).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK"(OFF) position before con-
necting or disconnecting scan tool MB991502
(1) Connect scan tool MB991502 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 (MB991348) to connect only
terminals No. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991502 to the data reading mode for item
14, Throttle Position Sensor (sub).
e Output voltage should be between 2.2 and 2.8 volts
when the throttle valve is fully closed with your finger.
¢ Output voltage should be between 3.8 and 4.9 volts
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 P.00-6.

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

CONNECTOR: B-05 ER/
_/ =

bt <
HARNESS M
CONNECTOR:

"COMPONENT SIDE _— AK201174AB

THROTTLE POSITION
SENSOR SIDE
CONNECTOR

AK201512AB

STEP 7. Check the throttle position sensor.
(1) Disconnect the connector B-05.

(2) Measure the resistance between throttle position sensor
side connector terminal No. 2 and No. 4.

Standard value: 2 — 4 kiloohms

Q: Is the measured resistance between 2 and 4 kiloohms?

YES : Go to Step 8.
NO : Replace the throttle body ASSY. Then go to Step 9.
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STEP 8. Using scan tool MB991502, check data list item 14:
Throttle Position Sensor (sub).

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK"(OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 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 (MB991348) to connect only
terminals No. 1, No. 2, No. 3, and No. 4.
(6) Set scan tool MB991502 to the data reading mode for item
14, Throttle Position Sensor (sub).
e Output voltage should be between 2.2 and 2.8 volts
when the throttle valve is fully closed with your finger.
¢ Output voltage should be between 3.8 and 4.9 volts
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 P.00-6.

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

MB991502

STEP 9. Using scan tool MB991502, read the diagnostic
trouble code (DTC).

(1) Connect scan tool MB991502 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 P0223 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

DTC P0300: Random/Multiple Cylinder Misfire Detected

Random Misfire Circuit
e Refer to DTC P0335 — Crankshaft Position Sen-
sor Circuit. P.13Ac-360
o Refer to DTC P0201 — P0206, Injector Circuit.

P.13Ac-318

CIRCUIT OPERATION
e Refer to DTC P0335 — Crankshaft Position Sen-
sor Circuit. P.13Ac-360
e Refer to DTC P0201 — P0206, Injector Circuit.
P.13Ac-318

TECHNICAL DESCRIPTION
¢ If a misfire occurs while the engine is running, the
engine speed changes for an instant.
o The PCM checks for such changes in engine
speed.

DTC SET CONDITIONS

Check Conditions

e Engine speed is between 440 and 6,000 r/min.

e Engine coolant temperature is higher than —10°C
(14°F).

o Intake air temperature is higher than —10°C
(14°F).

e Barometric pressure is higher than 76 kPa (11
psi).

¢ Volumetric efficiency is at between 30 and 60
percent.

o Adaptive learning is complete for the vane which
generates a crankshaft position signal.

¢ While the engine is running, excluding gear shift-
ing, deceleration, sudden acceleration/decelera-
tion and A/C compressor switching. Judgement
Criteria (change in the angular acceleration of the
crankshatft is used for misfire detection).

e The throttle deviation is —0.059 V/10 ms to
+0.059 V/10 ms.

Judgement Criteria (change in the angular accel-
eration of the crankshaft is used for misfire
detection).

o Misfire has occurred more frequently than
allowed during the last 200 revolutions [when the
catalyst temperature is higher than 950°C
(1742°F)].

or

¢ Misfire has occurred in 20 or more of the last
1,000 revolutions (corresponding to 1.5 times the
limit of emission standard).

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
¢ Ignition system related part(s) failed.
Poor crankshaft position sensor.
Incorrect air/fuel ratio.
Low compression pressure.
Skipping of timing belt teeth.
EGR system and EGR valve failed.
PCM failed.
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DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

MB991502

STEP 1. Using scan tool MB991502, check data list item 22:
Crankshaft Position Sensor.

| /A CAUTION |
To prevent damage to scan tool MB991502, always turn the

ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991502 to the data reading mode for item
22, Crankshaft Position Sensor.
(4) Check the waveform of the crankshaft position sensor while
keeping the engine speed constant.
o The pulse width should be constant.

Q: Is the sensor operating properly?
YES : Go to Step 2.
NO : Referto, DTC P0335 — Crankshaft Position Sensor
Circuit Malfunction. P.13Ac-360

STEP 2. Using scan tool MB991502, check data list item 81
<bank 1> and 83 <bank2>: Long-Term Fuel Trim.
(1) Start the engine and run at idle.
(2) Set scan tool MB991502 to the data reading mode for item
81<bank 1> and 83 <bank2>, Long-Term Fuel Trim.
e The fuel trim should be between —12.5 and +12.5 when
the load is 2,500 r/min (during closed loop) after the
engine is warmed.

Q: Is the specification normal?

YES : Go to Step 3.

NO : Referto, DTC P0171 — System too Lean (bank 1)
P.13Ac-273, DTC P0172 — System too Rich (bank 1)
P.13Ac-280, DTC P0174 — System too Lean (bank 2)
P.13Ac-284, DTC P0175 — System too Rich (bank 2)
P.13Ac-291.
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MB991502

STEP 3. Using scan tool MB991502, check data list item 82
<bank 1> and 84 <bank2>: Short-Term Fuel Trim.
(1) Start the engine and run at idle.
(2) Set scan tool MB991502 to the data reading mode for item
82<bank 1> and 84 <bank2>, Short-Term Fuel Trim.
e The fuel trim should be between —12.5 and +12.5 when
the load is 2,500 r/min (during closed loop) after the
engine is warmed.

Q: Is the specification normal?

YES : Go to Step 4.

NO : Referto, DTC P0171 — System too Lean (bank 1)
P.13Ac-273, DTC P0172 — System too Rich (bank 1)
P.13Ac-280, DTC P0174 — System too Lean (bank 2)
P.13Ac-284, DTC P0175 — System too Rich (bank 2)
P.13Ac-291.

AKX00432AB

STEP 4. Check the ignition coil spark.
(1) Check each ignition coil spark.
(2) Remove the intake manifold.
(3) Remove the spark plug and connect to the spark plug
cable.
(4) Ground the spark plug side electrode securely.
o When the engine is cranked, the spark plug should
spark.

Q: Did it spark?

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

IRIDIUM
TIP
PLATINUM
& TIP

AKX01327AB

STEP 5. Check the spark plugs.

| A CAUTION |

Do not attempt to adjust the gap of the iridium plug. Clean-
ing of the iridium plug may result in damage to the iridium
and platinum tips. Therefore, if carbon deposits must be
removed, use a plug cleaner and complete cleaning within
20 seconds to protect the electrode. Do not use a wire
brush.

(1) Check the plug gap and replace if the limit is exceeded.

Standard value: 1.0 — 1.1 mm (0.039 — 0.043 inch)
Limit: 1.3 mm (0.051 inch)
Q: Is the plug gap at the standard value?

YES : Go to Step 6.
NO : Replace the faulty spark plug. Then go to Step 13.
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STEP 6. Check the spark plug cable.
(1) Check the cap and coating for cracks.

(2) Measure the resistance.
Limit: maximum 9 kiloohms

Q: Is the resistance normal?

YES : Refer to, INSPECTION PROCEDURE 31 — Ignition
Circuit System P.13Ad-99.

NO : Replace the faulty spark plug cable. Then go to Step
13.

AKX00382

STEP 7. Check the injector.

(1) Disconnect the injector connector.

g CONNECTORS B-
B

[ B-03(GR b4 DN
( ) Wﬁf\ B-11(GR) R/j\\;

?::-:-:-:D" >
HARNESS CONNECTOR:
COMPONENT SIDE - AK200960AB

wo
N
UJ
S
w
UJ
;_\
=

(2) Measure the resistance between each 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 : Go to Step 8.
NO : Replace the faulty injector. Then go to Step 13.

INJECTOR SIDE
CONNECTOR

AKX01414AB

STEP 8. Check harness connector B-01, B-33, B-02, B-35,
B-03, B-11 at injector for damage.

Q: Is the harness connector in good condition?

CONNECTORS B-01, B-02, B-03, B-11, ——
" O3(GR) B- 33 B- 3 "R YES : Go to Step 9.
B 11(GR) ~ NO : Repair or replace the faulty injector. Refer to GROUP
B-02(GR) ‘”—’f@“‘{l{“ %—7‘ 0OE, Harness Connector Inspection P.00E-2. Then go
A5 J? ﬁ‘j—:@BfS(GR\) =2 to Step 13.
1(GR)4V ™ B-33(GR) {
, (] @E—::-:-:-:p" >

{
HARNESS CONNECTOR:
COMPONENT SIDE - AK200960AB
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CONNECTOR: D-132
E

[4T3 211
13[12[11110[9[8[7 [ 6] 5

20 18[17]16 [14]
b Bl
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

1

D-132(GR)

AK200938AB

CONNECTORS -01,

[ B-03(GR) B-33, \j\\;
4\ B- 11(GR) 7"

)@1"

i J COMPONENT SIDE

02 B-03, B-11,

HARNESS CONNECTOR:
~ AK200960AB

STEP 9. Check harness connector D-132 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 13.

CONNECTOR: D-132

L1

413 211
13[12[11710[9[8[7[6]] 5

2019] [18[17]16] [14]
gz llz
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

1

D-132(GR)

AK200938AB

STEP 10. Check for harness damage between injector

connector and PCM connector.

a. Check the harness wire between injector connector B-01
(terminal No. 2) and PCM connector D-132 (terminal No. 1)
when checking No. 1 cylinder injector.

b. Check the harness wire between injector connector B-33
(terminal No. 2) and PCM connector D-132 (terminal No. 5)
when checking No. 2 cylinder injector.

c. Check the harness wire between injector connector B-02
(terminal No. 2) and PCM connector D-132 (terminal No.
14) when checking No. 3 cylinder injector.

d. Check the harness wire between injector connector B-35
(terminal No. 2) and PCM connector D-132 (terminal No.
21) when checking No. 4 cylinder injector.

e. Check the harness wire between injector connector B-03
(terminal No. 2) and PCM connector D-132 (terminal No. 2)
when checking No. 5 cylinder injector.

f. Check the harness wire between injector connector B-11
(terminal No. 2) and PCM connector D-132 (terminal No. 6)
when checking No. 6 cylinder injector.

Q: Is the harness wire in good condition?

YES : Go to Step 11.
NO : Repairit. Then go to Step 13.
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STEP 11. Check the following items.
(1) Check the following items, and repair or replace the
defective component.
a. Check for skipped timing belt teeth.
b. Check compression.
c. EGR valve failed.

Q: Are there any abnormalities?

YES : Go to Step 12.
NO : Repair or replace it. Then go to Step 13.

STEP 12. Replace the injector.
(1) Replace the injector.

CONNECTORS -01, B-02, B-03, B-11,

3 3 ‘ b (2) Carry out a test drive with the drive cycle pattern. Refer to
G 03(GR) B e R\f GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.
B. OZ(GR)H ﬁt:-:ww)‘« (3) Read in the diagnostic trouble code (DTC).
4= B-35(GR)] &) ) "
?_,J’? ).@1!. ; Q:ls DTC P0300 set”
1(GR)4V (4 = B-33CR) YES : Replace the PCM. Then go to Step 13.

I [\

/
: (\D
q% HARNESS CONNECTOR: /
COMPONENT SIDE - AK200960AB

NO : The inspection is complete.

STEP 13. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q:1s DTC P0300 set?

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

DTC P0301: Cylinder 1 Misfire Detected, DTC P0302: Cylinder 2 Misfire Detected, DTC P0303: Cylinder
3 Misfire Detected, DTC P0304: Cylinder 4 Misfire Detected, DTC P0305: Cylinder 5 Misfire Detected,
DTC P0306: Cylinder 6 Misfire Detected

Misfire Detected Circuit DTC SET CONDITIONS

e Referto DTC P0201 — P0206, Injector Circuit. Check Conditions
P.13Ac-318 e Engine speed is between 440 and 6,000 r/min.
e Engine coolant temperature is higher than —10°C
14°F).
CIRCUIT OPERATION ( . - o
« Refer to DTC P0201 — P0206, Injector Circuit. ‘ '(Tkoe) alr temperature Is higher than ~10°C
P.13Ac-318 o Barometric pressure is higher than 76 kPa (11
psi).
TECHNICAL DESCRIPTION o Volumetric efficiency is at between 30 and 60
e If a misfire occurs while the engine is running, the percent.
engine speed changes for an instant. * Adaptive learning is complete for the vane which
e The PCM checks for such changes in engine generates a crankshaft position signal.
speed.
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o While the engine is running, excluding gear shift- or

ing, deceleration, sudden acceleration/decelera- e Misfire has occurred in 20 or more of the last
tion and A/C compressor switching. 1,000 revolutions (corresponding to 1.5 times the
e The throttle deviation is —-0.059 V/10 ms to limit of emission standard).

+0.059 V/10 ms.
Judgement Criteria (change in the angular accel- TROUBLESHOOTING HINTS (The most likely

eration of the crankshaft is used for misfire causes for this code to be set are: )
detection). ¢ Ignition system related part(s) failed.
¢ Misfire has occurred more frequently than ° LQW compression pressure.
allowed during the last 200 revolutions [when the ¢ Injector failed.
catalyst temperature is higher than 950°C e PCM failed.
(1,742°F)].
DIAGNOSIS

STEP 1. Check the spark plugs.

/A CAUTION |

Do not attempt to adjust the gap of the iridium plug. Clean-
ing of the iridium plug may result in damage to the iridium
and platinum tips. Therefore, if carbon deposits must be
removed, use a plug cleaner and complete cleaning within
20 seconds to protect the electrode. Do not use a wire

brush.
'TR”LD'UM (1) For the right bank cylinder, remove the intake manifold.
(2) Check the plug gap and replace if the limit is exceeded.
PLATINUM Standard value: 1.0 — 1.1 mm (0.039 — 0.043 inch)
= TIP AKXOL327AB Limit: 1.3 mm (0.051 inch)

Q: Is the plug gap at the standard value?

YES : Go to Step 2.
NO : Replace the spark plug. Then go to Step 9.

STEP 2. Check the spark plug cable.
(1) Check the cap and coating for cracks.
(2) Measure the resistance.

Limit: maximum 9 kiloohms

Q: Is the resistance normal?

YES : Go to Step 3.
NO : Replace the spark plug cable. Then go to Step 9.

AKX00382
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- CONNECTORS: B-01, B-02, B-03, B-11,
B-33, B-3

: 5 .
B-OS(GR)s\fﬁ@ @E;);;:{l(GR) ‘i\;—;f_
B-oz(GR)xg‘ T e SRy o)
: a:é?fiza @’ﬁ‘}.@l R
B-01(GR) "™ e
Y o

HARNESS CONNECTOR:
COMPONENT SIDE - AK200960AB

INJECTOR SIDE
CONNECTOR

AKX01414AB

- CONNECTORS:

' 5
B-03(GR b\ D
©R) ﬁ,{\ B-11(GR) R;\\”S

" B-33(GR)
oS

VJ
\
) i S
\
HARNESS CONNECTOR: 'S
COMPONENT SIDE - AK200960AB

STEP 3. Check the injector.
(1) Disconnect the injector connector B-01, B-33, B-02, B-35,
B-03, B-11.

(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 : Go to Step 4.
NO : Replace the injector. Then go to Step 9.

STEP 4. Check harness connector B-01, B-33, B-02, B-35,
B-03, B-11 at injector for damage.
a. Check the harness connector B-01 when checking No. 1
cylinder injector.
b. Check the harness connector B-33 when checking No. 2
cylinder injector.
c. Check the harn.ess connector B-02 when checking No. 3
cylinder injector.
d. Check the harness connector B-35 when checking No. 4
cylinder injector.
e. Check the harness connector B-03 when checking No. 5
cylinder injector.
f. Check the harness connector B-11 when checking No. 6
cylinder injector.

Q: Is the harness connector in good condition?
YES : Go to Step 5.
NO : Repair or replace the injector. Refer to GROUP 00E,
Harness Connector Inspection P.00E-2. Then go to
Step 9.
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CONNECTOR: D-132
E

[4T3 211
13[12[11110[9[8[7 [ 6] 5

20 18[17]16 [14]
b Bl
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

1

D-132(GR)

AK200938AB

CONNECTORS -01,

[ B-03(GR) B-33, \j\\;
4\ B- 11(GR) 7"

)@1"

i J COMPONENT SIDE

02 B-03, B-11,

HARNESS CONNECTOR:
~ AK200960AB

STEP 5. Check harness connector D-132 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.

CONNECTOR: D-132

L1

413 211
13[12[11710[9[8[7[6]] 5

2019] [18[17]16] [14]
gz llz
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

1

D-132(GR)

AK200938AB

STEP 6. Check for harness damage between injector

connector and PCM connector.

a. Check the harness wire between injector connector B-01
(terminal No. 2) and PCM connector D-132 (terminal No. 1)
when checking No. 1 cylinder injector.

b. Check the harness wire between injector connector B-33
(terminal No. 2) and PCM connector D-132 (terminal No. 5)
when checking No. 2 cylinder injector.

c. Check the harness wire between injector connector B-02
(terminal No. 2) and PCM connector D-132 (terminal No.
14) when checking No. 3 cylinder injector.

d. Check the harness wire between injector connector B-35
(terminal No. 2) and PCM connector D-132 (terminal No.
21) when checking No. 4 cylinder injector.

e. Check the harness wire between injector connector B-03
(terminal No. 2) and PCM connector D-132 (terminal No. 2)
when checking No. 5 cylinder injector.

f. Check the harness wire between injector connector B-11
(terminal No. 2) and PCM connector D-132 (terminal No. 6)
when checking No. 6 cylinder injector.

Q: Is the harness wire in good condition?

YES : Goto Step 7.
NO : Repairit. Then go to Step 9.

STEP 7. Check the compression.
Refer to GROUP 11A, On-Vehicle Service — Compression
Pressure Check.

Q: Are there any abnormalities?

YES : Go to Step 8.
NO : Repair or replace it. Then go to Step 9.
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13Ac-353

- CONNECTORS: B-01, B-02, B-03, B-11,

[ B-03(GR SR \j\\,s

-03( ;\fﬁﬁﬁ B-11(GR) R{:;:
B oz(m)*ﬁﬁ;ﬁ, ﬂ‘ﬁ; B 35(GR)~
@3l G ?
’B :Ol GR) _5 (’T B-33CR)

/
g X
HARNESS CONNECTOR: /
COMPONENT SIDE - AK200960AB

STEP 8. Replace the injector.

(1) Replace the injector.

(2) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

(3) Read in the diagnostic trouble code (DTC).

Q: Are DTC P0301, P0302, P0303, P0304, P0305 and P0306
sets?

YES : Replace the PCM. Then go to Step 9.
NO : The inspection is complete.

STEP 9. Test the OBD-II drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
GROUP 13A, Procedure 6 — Other Monitor P.13Ab-2.

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

Q: Are DTC P0301, P0302, P0303, P0304, P0305 and P0306
sets?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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DTC P0325: Knock Sensor 1 Circuit Malfunction

Knock Sensor Circuit

D-134
(MU803804)
162 @
5i66i67/686970[71172[73 POWERTRAIN
i BT bobd CONTROL

MODULE (PCM)

D—AW—

89
rm
1
i
i
T
2|
1t
1
1
114
T
1
4 ! X
O ! Q
b il b
B-09 - ! -
MU802661 '
09 2 1
o n
N O
L 4 =

KNOCK SENSOR

w0k

AK201141
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CONNECTR: B-09 CONNECTOR: D-134
S PCM
7
E’
D D-134(GR)
AK201038AD

CIRCUIT OPERATION
e The knock sensor sends a signal voltage to the
PCM (terminal No. 89).

TECHNICAL DESCRIPTION
e The knock sensor converts the vibration of the
cylinder block into a voltage and outputs it. If
there is a malfunction of the knock sensor, the
voltage output will not change.
o The PCM checks whether the voltage output
changes.

DTC SET CONDITIONS

Check Conditions
e 2 seconds or more have passed since the start-
ing sequence was completed.

e Engine speed is higher than 3,000 r/min.

Judgment Criteria
o Knock sensor output voltage (knock sensor peak
voltage in each 1/3 turn of the crankshaft) has not
changed more than 0.06 V in the last consecutive
200 periods.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
e Knock sensor failed.
e Open or shorted knock sensor circuit, or loose
connector.
e PCM failed.
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13Ac-356 DIAGNOSTIC TROUBLE CODE PROCEDURES

DIAGNOSIS

Required Special Tool:
e MB991502: Scan Tool (MUT-II)

STEP 1. Check harness connector B-09 at the knock
sensor 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 6.

CONNECTOR: B-09

)
)

"HARNESS
CONNECTOR:
COMPONENT SIDE "AK200961AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-357

STEP 2. Check the continuity at knock sensor harness

side connector B-09.

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

AN

\. B
%
2

"HARNESS
CONNECTOR:
COMPONENT SIDE

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

B-09 HARNESS
CONNECTOR:

Q: Is the continuity normal?
YES : Go to Step 3.
NO : Repair an open circuit or harness damage between
knock sensor connector B-09 (terminal No. 2) and
ground. Then go to Step 6.

AKX01415AN

COMPONENT SIDE
STEP 3. Check harness connector D-134 at PCM for

damage.

] . i o
CONNECTOR: D-134 Q: Is the harness connector in good condition?

PCM YES : Go to Step 4.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 6.

)

D-134(GR)

HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB
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DIAGNOSTIC TROUBLE CODE PROCEDURES

"HARNESS
CONNECTOR:
COMPONENT SIDE

CONNECTOR: D-134

HARNESS CONNECTOR:
COMPONENT SIDE

PCM

)

D-134(GR)

AK201166AB

STEP 4. Check for open circuit, short circuit to ground and
harness damage between knock sensor connector B-09
(terminal No. 1) and PCM connector D-134 (terminal No.
89).
Q: Is the harness wire in good condition?

YES : Go to Step 5.

NO : Repairit. Then go to Step 6.
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DIAGNOSTIC TROUBLE CODE PROCEDURES 13Ac-359

STEP 5. Check the knock sensor.
(1) Disconnect the knock sensor connector B-09.
(2) Start the engine and run at idle.
(3) Measure the voltage between knock sensor side connector
terminal No. 1 (output) and No. 2 (ground).
(4) Gradually increase the engine speed.
e The voltage increases with the increase in the engine
speed.
(5) Turn the ignition switch to the "LOCK"(OFF) position.

Q: Is the sensor operating properly?

YES : Replace the PCM. Then go to Step 6.
NO : Replace the knock sensor. Then go to Step 6.

"HARNESS
CONNECTOR:
COMPONENT SIDE "AK200961AB

STEP 6. Using scan tool MB991502, read the diagnostic
trouble code (DTC).

A CAUTION |
CAUTIONTo prevent damage to scan tool MB991502,
always turn the ignition switch to the "LOCK" (OFF) posi-

tion before connecting or disconnecting scan tool
MB991502.

(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Erase the DTC.
(4) Test drive under the following conditions:
e Engine speed: 3000 — 5000r/min
e Engine load : 40 % or more
e Drive a minimum of 3 seconds after the above condi-
tions have been met.
(5) After completing the test drive, read the DTC.Turn the
ignition switch to the "LOCK" (OFF) position.

MB991502

Q:1s DTC P0325 set?

YES : The inspection is complete.
NO : Retry the troubleshooting.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

DTC P0335: Crankshaft Position Sensor Circuit

Crankshaft Position Sensor Circuit

BATTERY
T
-
I
zam
T
EQ
T
=
3 2
B-22X
[1[2]
34 / MFI RELAY
-
Y4
o
]
[
B-36 4
MU802603
N
@@ CRANKSHAFT
S POSITION
= SENSOR
1 2
w o
pr w
3| =
LI
< 3
%) o
D-134
88 70 (MU8B03804)
6162 [6364]
6566671686970 71[72[73]
POWERTRAIN 74[7576[7 80
CONTROL ST 6889

MODULE (PCM)

5V

AK201142
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13Ac-361

CONNECTOR: B-36

STk

g

o

I~

~CRANKSHAFT
POSITION

AK201057AB

CONNECTOR: D-134

D

PCM

)

D-134(GR)

AK201038AD

CIRCUIT OPERATION

e The crankshaft position sensor power is supplied
from the MFI relay (terminal No. 1).

e Terminal No. 1 of the cran

kshaft position sensor

is grounded with PCM (terminal No. 88).

¢ A 5-volt voltage is applied on the crankshaft posi-

tion sensor output terminal (terminal No. 2) from
the PCM (terminal No. 70). The crankshaft posi-
tion sensor generates a pulse signal when the

output terminal is opened

TECHNICAL DESCRIPTION

and grounded.

e The crankshaft position sensor detects the crank
angle (position) of each cylinder, and converts

that data to pulse signals,
the PCM.

which are then input to

¢ When the engine is running, the crankshaft posi-
tion sensor outputs a pulse signal.

e The PCM checks whether pulse signal is input
while the engine is cranking.

CONNECTOR: B-22X

.

DTC SET CONDITIONS

Check Conditions
¢ Engine is being cranked.

Judgment Criteria
¢ Crankshaft position sensor output voltage has not
changed (no pulse signal is input) for 2 seconds.

Check Conditions, Judgment Criteria
o Normal signal pattern has not been input for cyl-
inder identification from the crankshaft position
sensor signal and camshaft position sensor sig-
nal for 2 seconds.

TROUBLESHOOTING HINTS (The most likely
causes for this code to be set are: )
¢ Crankshaft position sensor failed.
¢ Open or shorted crankshaft position sensor cir-
cuit, or loose connector.
e PCM failed.
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DIAGNOSIS

Required Special Tools:
e MB991502: Scan Tool (MUT-II)
e MD998478: Test Harness (3pin, triangle)

STEP 1. Using scan tool MB991502, check data list item 22:
Crankshaft Position Sensor.

| A CAUTION |
To prevent damage to scan tool MB991502, always turn the

ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991502 to the data reading mode for item

22, Crankshaft Position Sensor.

e The tachometer and engine speed indicated on the scan
tool should much.

(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 IN GROUP 00, How to Use Troubleshooting/

Inspection Service Points P.00-6.
NO : Go to Step 2.
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HARNESS

CONNECTOR: B-36

CONNECTOR:
COMPONENT SIDE AK200962AB

CRANKSHAFT POSITION
SENSOR CONNECTOR

OSCILLOSCOPE

T —

AK102979AB

NORMAL WAVEFORM

2 ENGINE REVOLUTIONS |

5V—

AKX01559AB

STEP 2. Using the oscilloscope, check the crankshaft

position sensor.
(1) Disconnect the crankshaft position sensor connector, and
connect the test harness special tool (MD998478) in

between.

(2) Connect the oscilloscope probe to crankshaft position
sensor connector terminal No. 2 (bank clip of special tool).
NOTE: Connect the oscilloscope plobe to terminal No. 45
by backprobing when measuring with the PCM connector.

(3) Start the engine and run at idle.

(4) Check the waveform.
e The waveform should show a pattern similar to the illus-

tration.
(5) Turn the ignition switch to the "LOCK" (OFF) position.
Q: Is the waveform normal?

YES : Go to Step 3.
NO : Go to Step 5.
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DIAGNOSTIC TROUBLE CODE PROCEDURES

CONNECTOR: B-36

HARNESS
CONNECTOR:
COMPONENT SIDE

AK200962AB

MB991502

STEP 3. Check connector B-36 at the crankshaft position

sensor for damage.
Q: Is the 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 21.

STEP 4. Using scan tool MB991502, check data list item 22:
Crankshaft Position Sensor.
| A CAUTION |
To prevent damage to scan tool MB991502, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991502.
(1) Connect scan tool MB991502 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Set scan tool MB991502 to the data reading mode for item
22, Crankshaft Position Sensor.
e The tachometer and engine speed indicated on the scan

tool should much.
(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 P.00-6.

NO : Replace the PCM. Then go to Step 21.
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CONNECTOR: B-36

HARNESS
CONNECTOR:
COMPONENT SIDE

§ Gl ==

AK200962AB

STEP 5. Check connector B-36 at the crankshaft position

sensor for damage.
Q: Is the 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 21.

TSB Revision




DIAGNOSTIC TROUBLE CODE PROCEDURES

13Ac-366

STEP 6. Measure the sensor supply voltage at crankshaft
position sensor harness side connector B-36.
(1) Disconnect the connector B-36 and measure at the harness

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

CONNECTOR: B-36

% N /—/ \Y
HARNESS
CONNECTOR:
COMPONENT SIDE AK200962AB

(3) Measure the voltage between terminal No. 2 and ground.
¢ Voltage should be between 4.8 and 5.2 volts.
(4) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the measured voltage between 4.8 and 5.2 volts?

YES : Go to Step 11.
NO: Goto Step 7.

B-36 HERNESS

CONNECTOR:

COMPONENT SIDE
AV

AKX01416 AK
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13Ac-367

CONNECTOR: D-134

=

PCM

t

D-134(GR)
6463} [6261]
73(72[711706696867/6665)
I82l81180[7978]77]76[7574)
3 685 @

HARNESS CONNECTOR:
COMPONENT SIDE
AK201166AB

1
T]_[6364
671686970 7172[73]
4[7576[77]78]7980/81182
18384 [85i86) l88i89
D-134 HARNESS
CONNECTOR:
HARNESS SIDE -

AK201416AB

|

STEP 7. Measure the sensor supply voltage at PCM
connector D-134 by backprobing.

(1) Do not disconnect the PCM connector D-134.

(2) Disconnect the crankshaft position sensor connector B-36.
(3) Turn the ignition switch to the "ON" position.

(4) Measure the voltage between terminal No. 70 and ground
by backprobing.
¢ Voltage should be between 4.8 and 5.2 volts.
(5) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the measured voltage between 4.8 and 5.2 volts?

YES : Go to Step 8.
NO: Goto Step 9.

CONNECTOR: D-134

7

=
D

6463} [6261]
73(72[711706696867/6665)
I82l8 78771767574
I8 685 @
HARNESS CONNECTOR:
COMPONENT SIDE

PCM

t

D-134(GR)

~

AK201166AB

STEP 8. Check connector D-134 at PCM for damage.
Q: Is the connector in good condition?
YES : Repair it because of open circuit between crankshaft
position sensor connector B-36 (terminal No. 2) and
PCM connector D-134 (terminal No. 70). Then go to
Step 21.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 21.
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STEP 9. Check connector D-134 at PCM for damage.
Q: Is the connector in good condition?

PCM YES : Go to Step 10.
NO : Repair or replace it. Refer to GROUP 00E, Harness

e
: Connector Inspection P.00E-2. Then go to Step 21.
= '

1

CONNECTOR: D-134

D-134(GR)
6463 [6261]
73(72[71[706696867/6665)
I82l81i80[7978]77]76[7574}
3 685 @

HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB
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CONNECTOR:
COMPONENT SIDE AK200962AB

CONNECTOR: D-134

o

6463
73[72[71{7069686 /16665
62i8180[79178

b b b

HARNESS CONNECTOR:
COMPONENT SIDE

AK201166AB

STEP 10. Check for short circuit to ground between
crankshaft position sensor connector B-36 (terminal No. 2)
and PCM connector D-134 (terminal No. 70).
Q: Is the harness wire in good condition?

YES : Replace the PCM. Then go to Step 21.

NO : Repairit. Then go to Step 21.
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CONNECTOR: B-36

% N—A /—/ \Y
HARNESS
CONNECTOR:
COMPONENT SIDE

AK200962AB

B-36 HARNESS
CONNECTOR:

COMPONENT SIDE
R/

HARNESS
CONNECTOR:
COMPONENT SIDE

T

/

AK200951AB

STEP 11. Measure the power supply voltage at crankshaft
position sensor harness side connector B-36.
(1) Disconnect the connector B-36 and measure at the harness

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

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

Q: Is battery positive voltage (approximately 12 volts)

present?

YES : Go to Step 13.
NO : Go to Step 12.

STEP 12. Check connector B-22X at MFI relay for damage.
Q