13C-380 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0201: Injector Circuit-Cylinder 1
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-381
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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CIRCUIT OPERATION DESCRIPTIONS OF MONITOR METHODS
¢ The injector power is supplied from the injector The ECM detects open circuit and short malfunction.
relay (terminal No. 3).
e The ECM controls the injector by turning the MONITOR EXECUTION

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

TECHNICAL DESCRIPTION
¢ The amount of fuel injected by the injector is con-
trolled by the amount of continuity time the coil is
grounded by the ECM.
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13C-382 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

MONITOR EXECUTION CONDITIONS Sensor (The sensor below is determined to be

(Other monitor and Sensor) normal)
¢ Not applicable

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

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

Logic Flow Chart
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failure for 2secs
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End
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Check Condition Judgement Criterion
e Engine is running. e The supply voltage is 3 volts or less without the

injector driving for 2 seconds.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-383
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS <Circuit continuity — shorted high>
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e g, TROUBLESHOOTING HINTS (The most
likely causes for this code to be set are:)
¢ No. 1 cylinder injector failed.
e Open or shorted No. 1 cylinder injector circuit,

harness damage or connector damage.

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

o ECM failed.
OBD-ll DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-II Drive Cycle —
Pattern 23 P.13C-11.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Harness A
e MB991658: Test Harness
e MB992110: Power Plant ECU Check Harness
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13C-384 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

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

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

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

Q: Is the actuator operating properly?

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

NO: Go to Step 2.

MB991827 AC608435AB

STEP 2. Check harness connector B-101 at No. 1 cylinder
injector for damage.

Q: Is the harness connector in good condition?

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

STEP 3. Check the No. 1 cylinder injector.

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

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

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

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

Injector side
connector

AK604038AB
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-385
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

B-101 harness
connector:
component side
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STEP 4. Measure the power supply voltage at No. 1

cylinder injector connector.

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

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

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

¢ \oltage 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 14.
NO : Go to Step 5.

STEP 5. Check harness connector A-21X at injector relay
for damage.

Q: Is the harness connector in good condition?

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

Injector relay side connector

AK604033 AB

Injector relay side connector

AK604034AB

STEP 6. Check the injector relay.

(1) Remove the injector relay.

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

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

(4) Check for continuity between the injector relay terminal No.
3 and No. 4 while connecting and disconnecting the jumper
wire at the negative battery terminal.

e Continuity (2 Q or less). <Negative battery terminal con-
nected>

¢ Should be open loop. <Negative battery terminal discon-
nected>

(5) Install the injector relay.

Q: Is the measured resistance normal?

YES : Go to Step 7.
NO : Replace the injector relay. Then go to Step 20.
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13C-386 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 7. Check for continuity at injector relay harness side
connector A-21X.
(1) Disconnect the connector A-21X and measure at the
harness side.
(2) Check for the continuity between terminal No. 2 and
ground.
e Continuity (2 Q or less).

Q: Does continuity exist?

YES : Go to Step 8.

NO : Repair harness wire between injector relay connector
A-21X (terminal No. 2) and ground because of open
circuit or harness damage. Then go to Step 20.

A-21X harness
connector:
component side
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STEP 8. Measure the power supply voltage at injector relay
harness side connector A-21X.
(1) Disconnect the connector A-21X and measure at the
harness side.
(2) Turn the ignition switch to the "ON" position.
(3) Measure the voltage between terminal No. 1 and ground.
¢ \oltage should be battery positive voltage.

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 10.
NO : Goto Step 9.

STEP 9. Check harness connector C-304 at ETACS-ECU for
damage.

Q: Is the harness connector in good condition?

YES : Repair harness wire between injector relay connector
A-21X (terminal No. 1) and ETACS-ECU connector
C-304 (terminal No. 10) because of open circuit or
short circuit to ground. Then go to Step 20.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 20.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-387
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 10. Measure the power supply voltage at injector
relay harness side connector A-21X.
(1) Disconnect the connector A-21X 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.
¢ \oltage should be battery positive voltage.

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 12.
NO : Go to Step 11.

STEP 11. Check harness connector A-30X at MFI relay for
damage.

Q: Is the harness connector in good condition?

YES : Repair harness wire between MFI relay connector
A-30X (terminal No. 2) and injector relay
connector A-21X (terminal No. 4) because of open
circuit or short circuit to ground. Then go to Step
20.

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

Connector Inspection P.00OE-2. Then go to Step 20.

STEP 12. Check for open circuit or short circuit to ground
between injector relay connector A-21X (terminal No. 3)
and No. 1 cylinder injector connector B-101 (terminal No.
1).

NOTE: Check harness connector after checking intermediate
connector A-10. If intermediate connector is damaged, repair or
replace it. Refer to GROUP 00E, Harness Connector Inspec-
tion P.OOE-2. Then go to Step 20 .

Q: Is the harness wire in good condition?

YES : Go to Step 13.
NO : Repairit. Then go to Step 20.

STEP 13. Check harness connector C-304 at ETACS-ECU
for damage.

Q: Is the harness connector in good condition?

YES : Repair harness wire between injector relay connector
A-21X (terminal No. 1) and ETACS-ECU connector
C-304 (terminal No. 10) because of harness damage.
Then go to Step 20.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 20.
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13C-388 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 14. Check harness connector A-30X at MFI relay for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 15.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 20.

STEP 15. Check for harness damage between MFI relay
connector A-30X (terminal No. 2) and injector relay
connector A-21X (terminal No. 4).

Q: Is the harness wire in good condition?

YES : Go to Step 16.
NO : Repairit. Then go to Step 20.

STEP 16. Check for harness damage between injector
relay connector A-21X (terminal No. 3) and No. 1 cylinder
injector connector B-101 (terminal No. 1).

NOTE: Check harness after checking intermediate connector
A-10. If intermediate connector is damaged, repair or replace it.
Refer to GROUP 00E, Harness Connector Inspection P.00E-2.
Then go to Step 20 .

Q: Is the harness wire in good condition?

YES : Go to Step 17.
NO : Repairit. Then go to Step 20.

STEP 17. Check harness connector B-108 at ECM for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 18.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 20.

STEP 18. Check for open circuit and short circuit to
ground and harness damage between No. 1 cylinder
injector connector B-101 (terminal No. 2) and ECM
connector B-108 (terminal No. 2).

Q: Is the harness wire in good condition?

YES : Go to Step 19.
NO : Repairit. Then go to Step 20.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-389
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 19. Using the oscilloscope, check the No. 1 cylinder

injector.

(1) Disconnect the No. 1 cylinder injector connector B-101 and
connect the test harness special tool MB991658 between
the separated connectors. (All terminals should be
connected.)

(2) Connect the oscilloscope probe to the injector side
connector terminal No. 2.

NOTE: When measuring with the ECM side connector, dis-
connect all ECM connectors. Connect the check harness
special tool (MB992110) between the separated connec-
tors. Then connect the oscilloscope probe to the check har-
ness connector terminal No. 2.

(3) Start the engine and run at idle.

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

NO : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
— ID Code Registration Judgment Table <Vehicles
with KOS> P.42B-11 or GROUP 42C, Diagnosis — ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-9. Then go to Step 20.

STEP 20. Test the OBD-ll drive cycle.

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

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

Q:Is DTC P0201 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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13C-390 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0202: Injector Circuit-Cyl

inder 2
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-391
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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CIRCUIT OPERATION DESCRIPTIONS OF MONITOR METHODS
¢ The injector power is supplied from the injector The ECM detects open circuit and short malfunction.
relay (terminal No. 3).
e The ECM controls the injector by turning the MONITOR EXECUTION

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

TECHNICAL DESCRIPTION
¢ The amount of fuel injected by the injector is con-
trolled by the amount of continuity time the coil is
grounded by the ECM.
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13C-392 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

MONITOR EXECUTION CONDITIONS Sensor (The sensor below is determined to be

(Other monitor and Sensor) normal)
¢ Not applicable

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

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

Logic Flow Chart

( Start )

Y

Monitoring
condition

No

Injector voltage < = 3V

Continuous
failure for 2secs

Malfunction Good
Y
End
AK700479
Check Condition Judgement Criterion
e Engine is running. e The supply voltage is 3 volts or less without the

injector driving for 2 seconds.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-393
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS <Circuit continuity — shorted high>
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e g, TROUBLESHOOTING HINTS (The most
likely causes for this code to be set are:)
¢ No. 2 cylinder injector failed.
e Open or shorted No. 2 cylinder injector circuit,

harness damage or connector damage.

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

o ECM failed.
OBD-ll DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-II Drive Cycle —
Pattern 23 P.13C-11.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Harness A
e MB991658: Test Harness
e MB992110: Power Plant ECU Check Harness
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13C-394 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 1. Using scan tool MB991958, check actuator test
item 1: No. 2 Injector.

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

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

Q: Is the actuator operating properly?

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

NO: Go to Step 2.

MB991827 AC608435AB

STEP 2. Check harness connector B-102 at No. 2 cylinder
injector for damage.

Q: Is the harness connector in good condition?

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

STEP 3. Check the No. 2 cylinder injector.

(1) Disconnect the No. 2 cylinder injector connector B-102.

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

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

NO : Replace the No. 2 cylinder injector. Then go to Step
20.

Injector side
connector

AK604038AB
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-395
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

B-102 harness
connector:
component side
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STEP 4. Measure the power supply voltage at No. 2

cylinder injector connector.

(1) Disconnect connector B-102 and measure at the harness
side.

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

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

¢ \oltage should be 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 14.
NO : Go to Step 5.

STEP 5. Check harness connector A-21X at injector relay
for damage.

Q: Is the harness connector in good condition?

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

Injector relay side connector

AK604033 AB

Injector relay side connector

AK604034AB

STEP 6. Check the injector relay.

(1) Remove the injector relay.

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

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

(4) Check for continuity between the injector relay terminal No.
3 and No. 4 while connecting and disconnecting the jumper
wire at the negative battery terminal.

e Continuity (2 Q or less). <Negative battery terminal con-
nected>

¢ Should be open loop. <Negative battery terminal discon-
nected>

(5) Install the injector relay.

Q: Is the measured resistance normal?

YES : Go to Step 7.
NO : Replace the injector relay. Then go to Step 20.
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13C-396 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 7. Check for continuity at injector relay harness side
connector A-21X.
(1) Disconnect the connector A-21X and measure at the
harness side.
(2) Check for the continuity between terminal No. 2 and
ground.
e Continuity (2 Q or less).

Q: Does continuity exist?

YES : Go to Step 8.

NO : Repair harness wire between injector relay connector
A-21X (terminal No. 2) and ground because of open
circuit or harness damage. Then go to Step 20.

A-21X harness
connector:
component side

2?1.
3
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AK604036 AB

STEP 8. Measure the power supply voltage at injector relay
harness side connector A-21X.
(1) Disconnect the connector A-21X and measure at the
harness side.
(2) Turn the ignition switch to the "ON" position.
(3) Measure the voltage between terminal No. 1 and ground.
¢ \oltage should be battery positive voltage.

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 10.
NO : Goto Step 9.

STEP 9. Check harness connector C-304 at ETACS-ECU for
damage.

Q: Is the harness connector in good condition?

YES : Repair harness wire between injector relay connector
A-21X (terminal No. 1) and ETACS-ECU connector
C-304 (terminal No. 10) because of open circuit or
short circuit to ground. Then go to Step 20.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 20.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-397
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 10. Measure the power supply voltage at injector
relay harness side connector A-21X.
(1) Disconnect the connector A-21X 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.
¢ \oltage should be battery positive voltage.

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 12.
NO : Go to Step 11.

STEP 11. Check harness connector A-30X at MFI relay for
damage.

Q: Is the harness connector in good condition?

YES : Repair harness wire between MFI relay connector
A-30X (terminal No. 2) and injector relay
connector A-21X (terminal No. 4) because of open
circuit or short circuit to ground. Then go to Step
20.

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

Connector Inspection P.00OE-2. Then go to Step 20.

STEP 12. Check for open circuit or short circuit to ground
between injector relay connector A-21X (terminal No. 3)
and No. 2 cylinder injector connector B-102 (terminal No.
1).

NOTE: Check harness after checking intermediate connector
A-10. If intermediate connector is damaged, repair or replace it.
Refer to GROUP 00E, Harness Connector Inspection P.00E-2.
Then go to Step 20 .

Q: Is the harness wire in good condition?

YES : Go to Step 13.
NO : Repairit. Then go to Step 20.

STEP 13. Check harness connector C-304 at ETACS-ECU
for damage.

Q: Is the harness connector in good condition?

YES : Repair harness wire between injector relay connector
A-21X (terminal No. 1) and ETACS-ECU connector
C-304 (terminal No. 10) because of harness damage.
Then go to Step 20.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 20.
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13C-398 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 14. Check harness connector A-30X at MFI relay for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 15.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 20.

STEP 15. Check for harness damage between MFI relay
connector A-30X (terminal No. 2) and injector relay
connector A-21X (terminal No. 4).

Q: Is the harness wire in good condition?

YES : Go to Step 16.
NO : Repairit. Then go to Step 20.

STEP 16. Check for harness damage between injector
relay connector A-21X (terminal No. 3) and No. 2 cylinder
injector connector B-102 (terminal No. 1).

NOTE: Check harness after checking intermediate connector
A-10. If intermediate connector is damaged, repair or replace it.
Refer to GROUP 00E, Harness Connector Inspection P.00E-2.
Then go to Step 20 .

Q: Is the harness wire in good condition?

YES : Go to Step 17.
NO : Repairit. Then go to Step 20.

STEP 17. Check harness connector B-108 at ECM for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 18.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 20.

STEP 18. Check for open circuit and short circuit to
ground and harness damage between No. 2 cylinder
injector connector B-102 (terminal No. 2) and ECM
connector B-108 (terminal No. 3).

Q: Is the harness wire in good condition?

YES : Go to Step 19.
NO : Repairit. Then go to Step 20.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-399
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Injector
connector

vl

i
L/ N N

Oscilloscope

MB991658

AK604471AB

_

Normal waveform

A:lnjector drivetime

—f f—A

AK604546 AB

STEP 19. Using the oscilloscope, check the No. 2 cylinder

injector.

(1) Disconnect the No. 2 cylinder injector connector B-102 and
connect the test harness special tool MB991658 between
the separated connectors. (All terminals should be
connected.)

(2) Connect the oscilloscope probe to the injector side
connector terminal No. 2.

NOTE: When measuring with the ECM side connector, dis-
connect all ECM connectors. Connect the check harness
special tool (MB992110) between the separated connec-
tors. Then connect the oscilloscope probe to the check har-
ness connector terminal No. 3.

(3) Start the engine and run at idle.

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

NO : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
— ID Code Registration Judgment Table <Vehicles
with KOS> P.42B-11 or GROUP 42C, Diagnosis — ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-9. Then go to Step 20.

STEP 20. Test the OBD-ll drive cycle.

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

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

Q:Is DTC P0202 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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13C-400

MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DTC P0203: Injector Circuit-Cylinder 3
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-401
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

%:onnector: A-\1§ @@

AK604448AB

Connector: A-30X /‘ \i%
Q

Hom

AK604153 AB

CIRCUIT OPERATION DESCRIPTIONS OF MONITOR METHODS
¢ The injector power is supplied from the injector The ECM detects open circuit and short malfunction.
relay (terminal No. 3).
e The ECM controls the injector by turning the MONITOR EXECUTION

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

TECHNICAL DESCRIPTION
¢ The amount of fuel injected by the injector is con-
trolled by the amount of continuity time the coil is
grounded by the ECM.
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13C-402 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

MONITOR EXECUTION CONDITIONS Sensor (The sensor below is determined to be

(Other monitor and Sensor) normal)
¢ Not applicable

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

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

Logic Flow Chart

( Start )

Y

Monitoring
condition

No

Injector voltage < = 3V

Continuous
failure for 2secs

Malfunction Good
Y
End
AK700479
Check Condition Judgement Criterion
e Engine is running. e The supply voltage is 3 volts or less without the

injector driving for 2 seconds.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-403
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS <Circuit continuity — shorted high>

Logic Flow Chart

( Start )

Y

Monitoring
condition

N
Current >= 4.5A °

No Continuous

failure for 2secs

Malfunction Good

-
%

\/

End
AK604332

e g, TROUBLESHOOTING HINTS (The most
likely causes for this code to be set are:)
¢ No. 3 cylinder injector failed.
e Open or shorted No. 3 cylinder injector circuit,

harness damage or connector damage.

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

o ECM failed.
OBD-ll DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-II Drive Cycle —
Pattern 23 P.13C-11.
DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Harness A
e MB991658: Test Harness
e MB992110: Power Plant ECU Check Harness
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13C-404 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 1. Using scan tool MB991958, check actuator test
item 1: No. 3 Injector.

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

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

Q: Is the actuator operating properly?

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

NO: Go to Step 2.

MB991827 AC608435AB

STEP 2. Check harness connector B-103 at No. 3 cylinder
injector for damage.

Q: Is the harness connector in good condition?

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

STEP 3. Check the No. 3 cylinder injector.

(1) Disconnect the No. 3 cylinder injector connector B-103.

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

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

NO : Replace the No. 3 cylinder injector. Then go to Step
20.

Injector side
connector

AK604038AB
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-405
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

B-103 harness
connector:
component side

AK604193AB

STEP 4. Measure the power supply voltage at No. 3

cylinder injector connector.

(1) Disconnect connector B-103 and measure at the harness
side.

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

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

¢ \oltage should be 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 14.
NO : Go to Step 5.

STEP 5. Check harness connector A-21X at injector relay
for damage.

Q: Is the harness connector in good condition?

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

Injector relay side connector

AK604033 AB

Injector relay side connector

AK604034AB

STEP 6. Check the injector relay.

(1) Remove the injector relay.

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

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

(4) Check for continuity between the injector relay terminal No.
3 and No. 4 while connecting and disconnecting the jumper
wire at the negative battery terminal.

e Continuity (2 Q or less). <Negative battery terminal con-
nected>

¢ Should be open loop. <Negative battery terminal discon-
nected>

(5) Install the injector relay.

Q: Is the measured resistance normal?

YES : Go to Step 7.
NO : Replace the injector relay. Then go to Step 20.
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13C-406 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

A-21X harness
connector:
component side

2 X[ 1

3
4

AK604037 AB

STEP 7. Check for continuity at injector relay harness side
connector A-21X.
(1) Disconnect the connector A-21X and measure at the
harness side.
(2) Check for the continuity between terminal No. 2 and
ground.
e Continuity (2 Q or less).

Q: Does continuity exist?

YES : Go to Step 8.

NO : Repair harness wire between injector relay connector
A-21X (terminal No. 2) and ground because of open
circuit or harness damage. Then go to Step 20.

A-21X harness
connector:
component side

2?1.
3

4

| -

AK604036 AB

STEP 8. Measure the power supply voltage at injector relay
harness side connector A-21X.
(1) Disconnect the connector A-21X and measure at the
harness side.
(2) Turn the ignition switch to the "ON" position.
(3) Measure the voltage between terminal No. 1 and ground.
¢ \oltage should be battery positive voltage.

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 10.
NO : Goto Step 9.

STEP 9. Check harness connector C-304 at ETACS-ECU for
damage.

Q: Is the harness connector in good condition?

YES : Repair harness wire between injector relay connector
A-21X (terminal No. 1) and ETACS-ECU connector
C-304 (terminal No. 10) because of open circuit or
short circuit to ground. Then go to Step 20.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 20.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-407
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 10. Measure the power supply voltage at injector
relay harness side connector A-21X.
(1) Disconnect the connector A-21X 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.
¢ \oltage should be battery positive voltage.

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 12.
NO : Go to Step 11.

STEP 11. Check harness connector A-30X at MFI relay for
damage.

Q: Is the harness connector in good condition?

YES : Repair harness wire between MFI relay connector
A-30X (terminal No. 2) and injector relay
connector A-21X (terminal No. 4) because of open
circuit or short circuit to ground. Then go to Step
20.

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

Connector Inspection P.00OE-2. Then go to Step 20.

STEP 12. Check for open circuit or short circuit to ground
between injector relay connector A-21X (terminal No. 3)
and No. 3 cylinder injector connector B-103 (terminal No.
1).

NOTE: Check harness after checking intermediate connector
A-10. If intermediate connector is damaged, repair or replace it.
Refer to GROUP 00E, Harness Connector Inspection P.00E-2.
Then go to Step 20 .

Q: Is the harness wire in good condition?

YES : Go to Step 13.
NO : Repairit. Then go to Step 20.

STEP 13. Check harness connector C-304 at ETACS-ECU
for damage.

Q: Is the harness connector in good condition?

YES : Repair harness wire between injector relay connector
A-21X (terminal No. 1) and ETACS-ECU connector
C-304 (terminal No. 10) because of harness damage.
Then go to Step 20.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 20.
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13C-408 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 14. Check harness connector A-30X at MFI relay for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 15.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 20.

STEP 15. Check for harness damage between MFI relay
connector A-30X (terminal No. 2) and injector relay
connector A-21X (terminal No. 4).

Q: Is the harness wire in good condition?

YES : Go to Step 16.
NO : Repairit. Then go to Step 20.

STEP 16. Check for harness damage between injector
relay connector A-21X (terminal No. 3) and No. 3 cylinder
injector connector B-103 (terminal No. 1).

NOTE: Check harness after checking intermediate connector
A-10. If intermediate connector is damaged, repair or replace it.
Refer to GROUP 00E, Harness Connector Inspection P.00E-2.
Then go to Step 20 .

Q: Is the harness wire in good condition?

YES : Go to Step 17.
NO : Repairit. Then go to Step 20.

STEP 17. Check harness connector B-108 at ECM for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 18.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 20.

STEP 18. Check for open circuit and short circuit to
ground and harness damage between No. 3 cylinder
injector connector B-103 (terminal No. 2) and ECM
connector B-108 (terminal No. 18).

Q: Is the harness wire in good condition?

YES : Go to Step 19.
NO : Repairit. Then go to Step 20.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-409
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS
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STEP 19. Using the oscilloscope, check the No. 3 cylinder

injector.

(1) Disconnect the No. 3 cylinder injector connector B-103 and
connect the test harness special tool MB991658 between
the separated connectors. (All terminals should be
connected.)

(2) Connect the oscilloscope probe to the injector side
connector terminal No. 2.

NOTE: When measuring with the ECM side connector, dis-
connect all ECM connectors. Connect the check harness
special tool (MB992110) between the separated connec-
tors. Then connect the oscilloscope probe to the check har-
ness connector terminal No. 18.

(3) Start the engine and run at idle.

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

NO : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
— ID Code Registration Judgment Table <Vehicles
with KOS> P.42B-11 or GROUP 42C, Diagnosis — ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-9. Then go to Step 20.

STEP 20. Test the OBD-ll drive cycle.

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

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

Q:Is DTC P0203 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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13C-410

MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

DTC P0204: Injector Circuit-Cylinder 4
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-411
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

%:onnector: A-\1§ @@

CIRCUIT OPERATION
¢ The injector power is supplied from the injector
relay (terminal No. 3).

e The ECM controls the injector by turning the
power transistor in the ECM "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 ECM.

Connector: B-104 =

AK604153 AB

DESCRIPTIONS OF MONITOR METHODS

The ECM detects open circuit and short malfunction.

MONITOR EXECUTION

Continuous
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13C-412 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

MONITOR EXECUTION CONDITIONS Sensor (The sensor below is determined to be

(Other monitor and Sensor) normal)
¢ Not applicable

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

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

Logic Flow Chart

( Start )

Y

Monitoring
condition

No

Injector voltage < = 3V

Continuous
failure for 2secs

Malfunction Good
Y
End
AK700479
Check Condition Judgement Criterion
e Engine is running. e The supply voltage is 3 volts or less without the

injector driving for 2 seconds.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-413
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS <Circuit continuity — shorted high>

Logic Flow Chart

( Start )

Y

Monitoring
condition

N
Current >= 4.5A °

No Continuous

failure for 2secs

Malfunction Good

-
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\/

End
AK604332

e g, TROUBLESHOOTING HINTS (The most
likely causes for this code to be set are:)
¢ No. 4 cylinder injector failed.
e Open or shorted No. 4 cylinder injector circuit,

harness damage or connector damage.

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

o ECM failed.
OBD-ll DRIVE CYCLE PATTERN
Refer to Diagnostic Function — OBD-II Drive Cycle —
Pattern 23 P.13C-11.
DIAGNOSIS

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

TSB Revision




13C-414 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 1. Using scan tool MB991958, check actuator test
item 4: No. 4 Injector.

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

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

Q: Is the actuator operating properly?

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

NO: Go to Step 2.

MB991827 AC608435AB

STEP 2. Check harness connector B-104 at No. 4 cylinder
injector for damage.

Q: Is the harness connector in good condition?

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

STEP 3. Check the No. 4 cylinder injector.

(1) Disconnect the No. 4 cylinder injector connector B-104.

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

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

NO : Replace the No. 4 cylinder injector. Then go to Step
20.

Injector side
connector

AK604038AB
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-415
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

B-104 harness
connector:
component side

AK604194 AB

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

cylinder injector connector.

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

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

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

¢ \oltage should be 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 14.
NO : Go to Step 5.

STEP 5. Check harness connector A-21X at injector relay
for damage.

Q: Is the harness connector in good condition?

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

Injector relay side connector

AK604033 AB

Injector relay side connector

AK604034AB

STEP 6. Check the injector relay.

(1) Remove the injector relay.

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

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

(4) Check for continuity between the injector relay terminal No.
3 and No. 4 while connecting and disconnecting the jumper
wire at the negative battery terminal.

e Continuity (2 Q or less). <Negative battery terminal con-
nected>

¢ Should be open loop. <Negative battery terminal discon-
nected>

(5) Install the injector relay.

Q: Is the measured resistance normal?

YES : Go to Step 7.
NO : Replace the injector relay. Then go to Step 20.
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13C-416 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

A-21X harness
connector:
component side

2 X[ 1

3
4

AK604037 AB

STEP 7. Check for continuity at injector relay harness side
connector A-21X.
(1) Disconnect the connector A-21X and measure at the
harness side.
(2) Check for the continuity between terminal No. 2 and
ground.
e Continuity (2 Q or less).

Q: Does continuity exist?

YES : Go to Step 8.

NO : Repair harness wire between injector relay connector
A-21X (terminal No. 2) and ground because of open
circuit or harness damage. Then go to Step 20.

A-21X harness
connector:
component side

2?1.
3

4

| -

AK604036 AB

STEP 8. Measure the power supply voltage at injector relay
harness side connector A-21X.
(1) Disconnect the connector A-21X and measure at the
harness side.
(2) Turn the ignition switch to the "ON" position.
(3) Measure the voltage between terminal No. 1 and ground.
¢ \oltage should be battery positive voltage.

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 10.
NO : Goto Step 9.

STEP 9. Check harness connector C-304 at ETACS-ECU for
damage.

Q: Is the harness connector in good condition?

YES : Repair harness wire between injector relay connector
A-21X (terminal No. 1) and ETACS-ECU connector
C-304 (terminal No. 10) because of open circuit or
short circuit to ground. Then go to Step 20.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 20.
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AK604035AB

STEP 10. Measure the power supply voltage at injector
relay harness side connector A-21X.
(1) Disconnect the connector A-21X 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.
¢ \oltage should be battery positive voltage.

Q: Is battery positive voltage (approximately 12 volts)
present?
YES : Go to Step 12.
NO : Go to Step 11.

STEP 11. Check harness connector A-30X at MFI relay for
damage.

Q: Is the harness connector in good condition?

YES : Repair harness wire between MFI relay connector
A-30X (terminal No. 2) and injector relay
connector A-21X (terminal No. 4) because of open
circuit or short circuit to ground. Then go to Step
20.

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

Connector Inspection P.00OE-2. Then go to Step 20.

STEP 12. Check for open circuit or short circuit to ground
between injector relay connector A-21X (terminal No. 3)
and No. 4 cylinder injector connector B-104 (terminal No.
1).

NOTE: Check harness after checking intermediate connector
A-10. If intermediate connector is damaged, repair or replace it.
Refer to GROUP 00E, Harness Connector Inspection P.00E-2.
Then go to Step 20 .

Q: Is the harness wire in good condition?

YES : Go to Step 13.
NO : Repairit. Then go to Step 20.

STEP 13. Check harness connector C-304 at ETACS-ECU
for damage.

Q: Is the harness connector in good condition?

YES : Repair harness wire between injector relay connector
A-21X (terminal No. 1) and ETACS-ECU connector
C-304 (terminal No. 10) because of harness damage.
Then go to Step 20.

NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 20.
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STEP 14. Check harness connector A-30X at MFI relay for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 15.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 20.

STEP 15. Check for harness damage between MFI relay
connector A-30X (terminal No. 2) and injector relay
connector A-21X (terminal No. 4).

Q: Is the harness wire in good condition?

YES : Go to Step 16.
NO : Repairit. Then go to Step 20.

STEP 16. Check for harness damage between injector
relay connector A-21X (terminal No. 3) and No. 4 cylinder
injector connector B-104 (terminal No. 1).

NOTE: Check harness after checking intermediate connector
A-10. If intermediate connector is damaged, repair or replace it.
Refer to GROUP 00E, Harness Connector Inspection P.00E-2.
Then go to Step 20 .

Q: Is the harness wire in good condition?

YES : Go to Step 17.
NO : Repairit. Then go to Step 20.

STEP 17. Check harness connector B-108 at ECM for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 18.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 20.

STEP 18. Check for open circuit and short circuit to
ground and harness damage between No. 4 cylinder
injector connector B-104 (terminal No. 2) and ECM
connector B-108 (terminal No. 19).

Q: Is the harness wire in good condition?

YES : Go to Step 19.
NO : Repairit. Then go to Step 20.
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Injector
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MB991658
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Normal waveform

A:lnjector drivetime
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STEP 19. Using the oscilloscope, check the No. 4 cylinder

injector.

(1) Disconnect the No. 4 cylinder injector connector B-104 and
connect the test harness special tool MB991658 between
the separated connectors. (All terminals should be
connected.)

(2) Connect the oscilloscope probe to the injector side
connector terminal No. 2.

NOTE: When measuring with the ECM side connector, dis-
connect all ECM connectors. Connect the check harness
special tool (MB992110) between the separated connec-
tors. Then connect the oscilloscope probe to the check har-
ness connector terminal No. 19.

(3) Start the engine and run at idle.

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

NO : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
— ID Code Registration Judgment Table <Vehicles
with KOS> P.42B-11 or GROUP 42C, Diagnosis — ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-9. Then go to Step 20.

STEP 20. Test the OBD-ll drive cycle.

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

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

Q:Is DTC P0204 set?

YES : Retry the troubleshooting.
NO : The inspection is complete.
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13C-420 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
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DTC P0222: Throttle Position Sensor (sub) Circuit Low Input

THROTTLE POSITION SENSOR (SUB) CIRCUIT

(MU805200) HALL IC THROTTLE POSITION

SENSOR (SUB)

YELLOW-RED
GREEN-RED
YELLOW-GRAY
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Connector: B-108

5108 (GR)
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. position sensor)
A 2N\ l

/

AK603958AB AK604456AB

¢ A voltage that is according to the throttle opening
CIRCUIT OPERATION angle is sent to the ECM (terminal No. 11) from

the throttle position sensor (sub) output terminal
(terminal No. 6).

¢ A 5-volt power supply is applied on the throttle
position sensor (sub) power terminal (terminal
No. 5) from the ECM (terminal No. 12).

TSB Revision




MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

13C-421

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

e The ground terminal (terminal No. 3) is grounded
with ECM (terminal No. 13).

TECHNICAL DESCRIPTION

e The throttle position sensor (sub) outputs voltage
which corresponds to the throttle valve opening
angle.

¢ The ECM checks whether the voltage is within a
specified range.

DESCRIPTIONS OF MONITOR METHODS

Throttle position sensor (sub) output voltage is out of
specified range.

DTC SET CONDITIONS

Logic Flow Chart

o)

\

Output voltage <= 0.2V

MONITOR EXECUTION
Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

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

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

No

Yes

No Continuous
failure for 0.3sec

Yes

Malfunction

Output voltage >= 4.8V

No

Good

<
B

End

Check Condition
¢ Ignition switch is "ON" position.

AK604318

Judgement Criterion
o Throttle position sensor (sub) output voltage
should be 0.2 volt or less for 0.3 second.
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13C-422

MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

OBD-Il DRIVE CYCLE PATTERN

None.

MB991827

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)
e Throttle position sensor failed.
e Open or shorted throttle position sensor (sub) cir-
cuit, harness damage, or connector damage.
o ECM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Harness A
e MB991658: Test Harness

AC608435AB

STEP 1. Using scan tool MB991958, check data list item 15:
Throttle Position Sensor (sub).

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

ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Detach the intake air hose at the throttle body.
(4) Disconnect the connector of the throttle position sensor.
(5) Use test harness special tool (MB991658) to connect only
terminals No. 3, No. 4, No. 5, and No. 6.
(6) Set scan tool MB991958 to the data reading mode for item
15, Throttle Position Sensor (sub).
¢ Output voltage should be 4.0 volts or more when the
throttle valve is fully closed with your finger.
¢ OQutput voltage should be 1.0 volt or less when the throt-
tle valve is fully open with your finger.
(7) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

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

NO: Go to Step 2.

STEP 2. Check harness connector B-10 at throttle position
sensor for damage.

Q: Is the harness connector in good condition?

YES : Go to Step 3.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-423
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 3. Measure the sensor supply voltage at throttle

position sensor harness side connector B-10.

(1) Disconnect the connector B-10 and measure at the harness
side.

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

(3) Measure the voltage between terminal No. 5 and ground.

¢ \oltage should be between 4.9 and 5.1 volts.
B-10 h \
congegg;?ss (4) Turn the ignition switch to the "LOCK" (OFF) position.
. T o
Compoem side < Q: Is the measured voltage between 4.9 and 5.1 volts?
0600600 O YES : Go to Step 7.
) B—) NO : Go to Step 4.

AK203049AE

STEP 4. Check harness connector B-108 at ECM for
damage.
Q: Is the harness connector in good condition?

YES : Go to Step 5.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.0OOE-2. Then go to Step 11.

STEP 5. Check for open circuit and short circuit to ground
between throttle position sensor connector B-10 (terminal
No. 5) and ECM connector B-108 (terminal No. 12).

Q: Is the harness wire in good condition?

YES : Go to Step 6.
NO : Repairit. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

STEP 6. Using scan tool MB991958, check data list item 15:
Throttle Position Sensor (sub).
(1) Turn the ignition switch to the "ON" position.
(2) Detach the intake air hose at the throttle body.
(3) Disconnect the connector of the throttle position sensor.
(4) Use test harness special tool (MB991658) to connect only
terminals No. 3, No. 4, No. 5, and No. 6.
(5) Set scan tool MB991958 to the data reading mode for item
15, Throttle Position Sensor (sub).
e Output voltage should be 4.0 volts or more when the
throttle valve is fully closed with your finger.
¢ Output voltage should be 1.0 volt or less when the throt-
tle valve is fully open with your finger.
(6) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

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

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

P.42C-9. Then go to Step 11.

STEP 7. Check harness connector B-108 at ECM 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.OOE-2. Then go to Step 11.

STEP 8. Check for harness damage between throttle
position sensor connector B-10 (terminal No. 5) and ECM
connector B-108 (terminal No. 12).

Q: Is the harness wire in good condition?

YES : Go to Step 9.
NO : Repairit. Then go to Step 11.

STEP 9. Check for open circuit, short circuit to ground and
harness damage between throttle position sensor
connector B-10 (terminal No. 6) and ECM connector B-108
(terminal No. 11).

Q: Is the harness wire in good condition?

YES : Go to Step 10.
NO : Repairit. Then go to Step 11.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 10. Replace the throttle body assembly.

(1) Replace the throttle body assembily.

(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 : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, ID Code
Registration Necessity Judgment Table <Vehicles
with KOS> P.42B-11 or GROUP 42C, ID Codes
Registration Judgment Table <Vehicles with WCM>
P.42C-9. Then go to Step 11.

NO : The inspection is complete.

STEP 11. Using scan tool MB991958, read the diagnostic
trouble code (DTC).

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

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

(3) 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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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0223: Throttle Position Sensor (sub) Circuit High Input

THROTTLE POSITION SENSOR (SUB) CIRCUIT

(MU805200) HALL IC THROTTLE POSITION

SENSOR (SUB)
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¢ A voltage that is according to the throttle opening
CIRCUIT OPERATION angle is sent to the ECM (terminal No. 11) from

the throttle position sensor (sub) output terminal
(terminal No. 6).

¢ A 5-volt power supply is applied on the throttle
position sensor (sub) power terminal (terminal
No. 5) from the ECM (terminal No. 12).
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13C-427

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

e The ground terminal (terminal No. 3) is grounded
with ECM (terminal No. 13).

TECHNICAL DESCRIPTION

e The throttle position sensor (sub) outputs voltage
which corresponds to the throttle valve opening
angle.

¢ The ECM checks whether the voltage is within a
specified range.

DESCRIPTIONS OF MONITOR METHODS

Throttle position sensor (sub) output voltage is out of
specified range.

DTC SET CONDITIONS

Logic Flow Chart

o)

\

Output voltage <= 0.2V

MONITOR EXECUTION
Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

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

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

No

Yes

Continuous
failure for 0.3sec

Malfunction

Output voltage >= 4.8V

No

Good

A

End

Check Condition
¢ Ignition switch is "ON" position.

AK604318
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13C-428 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Judgement Criterion TROUBLESHOOTING HINTS (The most

e Throttle position sensor (sub) output voltage ) ) .

should be 4.8 volts or more for 0.3 second. likely causes for this code to be set are:)
e Throttle position sensor failed.
OBD-Il DRIVE CYCLE PATTERN ¢ Open throttle position sensor (sub) circuit, har-
None ness damage, or connector damage.
' o ECM failed.
DIAGNOSIS

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

STEP 1. Using scan tool MB991958, check data list item 15:
Throttle Position Sensor (sub).

/A CAUTION |
To prevent damage to scan tool MB991958, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Turn the ignition switch to the "ON" position.
(3) Detach the intake air hose at the throttle body.
(4) Disconnect the connector of the throttle position sensor.
(5) Use test harness special tool (MB991658) to connect only
terminals No. 3, No. 4, No. 5, and No. 6.
(6) Set scan tool MB991958 to the data reading mode for item
15, Throttle Position Sensor (sub).
¢ Output voltage should be 4.0 volts or more when the
throttle valve is fully closed with your finger.
e Qutput voltage should be 1.0 volt or less when the throt-
tle valve is fully open with your finger.
(7) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

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

NO: Go to Step 2.

MB991827 AC608435AB

STEP 2. Check harness connector B-10 at throttle position
sensor for damage.

Q: Is the harness connector in good condition?
YES : Go to Step 3.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00E-2. Then go to Step 8.
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

B-10 harness
connector:
component side

AK203051AE

STEP 3. Check the continuity at throttle position sensor
harness side connector B-10.
(1) Disconnect the connector B-10 and measure at the harness
side.
(2) Measure the continuity between terminal No. 3 and ground.
e Continuity (2 Q or less)

Q: Does continuity exist?

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

STEP 4. Check harness connector B-108 at ECM for
damage.

Q: Is the harness connector in good condition?

YES : Go to Step 5.
NO : Repair or replace it. Refer to GROUP 00E, Harness
Connector Inspection P.00OE-2. Then go to Step 8.

STEP 5. Check for open circuit and harness damage
between throttle position sensor connector B-10 (terminal
No. 3) and ECM connector B-108 (terminal No. 13).

Q: Is the harness wire in good condition?

YES : Go to Step 6.
NO : Repairit. Then go to Step 8.
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13C-430 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 6. Using scan tool MB991958, check data list item 15:
Throttle Position Sensor (sub).
(1) Turn the ignition switch to the "ON" position.
(2) Detach the intake air hose at the throttle body.
(3) Disconnect the connector of the throttle position sensor.
(4) Use test harness special tool (MB991658) to connect only
terminals No. 3, No. 4, No. 5, and No. 6.
(5) Set scan tool MB991958 to the data reading mode for item
15, Throttle Position Sensor (sub).
e Output voltage should be 4.0 volts or more when the
throttle valve is fully closed with your finger.
¢ Output voltage should be 1.0 volt or less when the throt-
tle valve is fully open with your finger.
(6) Turn the ignition switch to the "LOCK" (OFF) position.

Q: Is the sensor operating properly?

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

NO : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
— |D Code Registration Judgment Table <Vehicles
with KOS> P.42B-11 or GROUP 42C, Diagnosis — ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-9. Then go to Step 8.

STEP 7. Replace the throttle body assembly.

(1) Replace the throttle body assembly.

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

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

Q:Is DTC P0223 set?

YES : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
— ID Code Registration Judgment Table <Vehicles with
KOS> P.42B-11 or GROUP 42C, Diagnosis — ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-9. Then go to Step 8.

NO : The inspection is complete.

STEP 8. Using scan tool MB991958, read the diagnostic
trouble code (DTC).

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

(2) After the DTC has been deleted, read the DTC again.
(3) 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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13C-431

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC P0300: Random/Multiple Cylinder Misfire Detected

TECHNICAL DESCRIPTION

o If a misfire occurs while the engine is running, the
engine speed changes for an instant.

e The ECM checks for such changes in engine
speed.

DESCRIPTIONS OF MONITOR METHODS

Monitor angular acceleration of crankshaft and
detect malfunction when negative variation of the
angular acceleration is large.

MONITOR EXECUTION

Continuous

MONITOR EXECUTION CONDITIONS
(Other monitor and Sensor)

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

Sensor (The sensor below is determined to be
normal)

Camshaft position sensor

Mass airflow sensor

Engine coolant temperature sensor

Intake air temperature sensor

Barometric pressure sensor

Throttle position sensor
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MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

DTC SET CONDITIONS

Logic Flow Chart

Monitoring
conditions

Calculate crankshaft
angular acceleration (An)

Good

No
Yes
Misfire
ﬁ |
\
\Yes
Within 1000rev

No

Calculate percent misfire (Rwr)

RvF >= specified value
Yes

Yes

Within 200rev

Calculate percent misfire (RwvF)

RwmF >=THco (Ne, Ec)

Malfunction

Yes

Malfunction (catalytic

(exceed std x 1.5)

converter is damaged.) Good

v

End

Ne :Engine speed

Ec : Charge efficiency

THwr : Threshold value for misfire

THeco : Threshold value for catalyst damage

AK800585
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>

13C-433

MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

Check Conditions

Engine speed is between 438 and 6,594 r/min.
Engine coolant temperature is higher than —10°C
(14°F).

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

The engine load is with in the positive torque
load.

Adaptive learning is complete for the vane which
generates a crankshaft position signal.

While the engine is running, excluding rough road
driving <M/T> sudden acceleration/deceleration
and fuel shut-off operation.

Judgement Criteria (change in the angular accel-

or

eration of the crankshaft is used for misfire
detection)

Misfire has occurred in 1.5 percent <M/T> or 1.8
percent <CVT> or more of the last 1,000 revolu-
tions (corresponding to 1.5 times the limit of
emission standard) <Except for California>.
Misfire has occurred in 1.4 percent <M/T> or 1.8
percent <CVT> or more of the last 1,000 revolu-
tions (corresponding to 1.5 times the limit of
emission standard) <California>.

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

Pattern 15 P.13C-11.

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

Misfire has occurred more frequently than * Ignition system related part(s) failed.
allowed during the last 200 revolutions [when the * Poor crank.shaft pogltlon sensor.
catalyst temperature is higher than 1,000°C * Incorrect alr/fugl ratio.
(1 ,8320F)] o LOW c_ompre.38|.0n pressure.

o Skipping of timing belt teeth.

o EGR system and EGR valve failed.

o ECM failed.

DIAGNOSIS

Required Special Tools:
e MB991958: Scan Tool (M.U.T.-lll Sub Assembly)
e MB991824: V.C.I.
e MB991827: USB Cable
e MB991910: Main Harness A
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13C-434 MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

STEP 1. Using scan tool MB991958, check data list item 2:
Crankshaft Position Sensor.

| A CAUTION |
To prevent damage to scan tool MB991958, always turn the
ignition switch to the "LOCK" (OFF) position before con-
necting or disconnecting scan tool MB991958.
(1) Connect scan tool MB991958 to the data link connector.
(2) Start the engine and run at idle.
(3) Set scan tool MB991958 to the data reading mode for item
2, Crankshaft Position Sensor.
e The tachometer and engine speed indicated on the scan
tool should match.

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

Q: Is the sensor operating properly?
YES : Go to Step 2.
NO : Refer to, DTC P0335 — Crankshaft Position Sensor
Circuit P.13C-458.

MB991827 AC608435AB

STEP 2. Using scan tool MB991958, check data list item 26:

Long-Term Fuel Trim.

(1) Start the engine and run at idle.

(2) Set scan tool MB991958 to the data reading mode for item
26, Long-Term Fuel Trim.

e The fuel trim should be between —12.5 and +12.5 per-
cent when the engine is 2,500 r/min (during closed loop)
after the engine is warmed.

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

Q: Is the specification normal?
YES : Go to Step 3.
NO : Referto DTC P0171 — System too Lean P.13C-348,
DTC P0172 — System too Rich P.13C-355.

MB991827 AC608435AB
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MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE> 13C-435
MULTIPORT FUEL INJECTION (MFI) DIAGNOSIS

MB991827 AC608435AB

STEP 3. Using scan tool MB991958, check data list item 28:

Short-Term Fuel Trim.

(1) Start the engine and run at idle.

(2) Set scan tool MB991958 to the data reading mode for item
28, Short-Term Fuel Trim.

e The fuel trim should be between —-7.4 and +7.4 percent
when the engine is 2,500 r/min (during closed loop) after
the engine is warmed.

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

Q: Is the specification normal?
YES : Go to Step 4.
NO : Referto DTC P0171 — System too Lean P.13C-348,
DTC P0172 — System too Rich P.13C-355.

AKX00432AC

STEP 4. Visual check of ignition spark.

(1) Remove the spark plug and install it to the ignition caoil.

(2) Connect the ignition coil connector.

(3) Remove all injector connector.

(4) At the engine start, check each spark plug produces a
spark.

Q: Did it spark?

YES : Go to Step 6.
NO: Go to Step 5.

STEP 5. Check the spark plugs.

Refer to GROUP 16, Ignition System — On-vehicle Service —
Spark Plug Check And Cleaning.P.16-52

Q: Is the spark plug normal?

YES : Refer to Symptom Procedures 25 — Ignition Circuit
System P.13C-893.
NO : Replace the faulty spark plug. Then go to Step 8.
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13C-436

MULTIPORT FUEL INJECTION (MFI) <2.4L ENGINE>
MULTIPORT FUEL INJECTION (MFI1) DIAGNOSIS

STEP 6. 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 : Repair or replace it. Then go to Step 8.
NO: Goto Step 7.

STEP 7. Check the trouble symptoms.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 15
P.13C-11.

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

Q:Is DTC P0300 set?

YES : Replace the ECM. When the ECM is replaced,
register the ID code. Refer to GROUP 42B, Diagnosis
— ID Code Registration Judgment Table <Vehicles with
KOS> P.42B-11 or GROUP 42C, Diagnosis — ID
Codes Registration Judgment Table <Vehicles with
WCM> P.42C-9. Then go to Step 8.

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

STEP 8. Test the OBD-Il drive cycle.

(1) Carry out a test drive with the drive cycle pattern. Refer to
Diagnostic Function — OBD-II Drive Cycle — Pattern 15
P.13C-11.

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

Q:Is DTC P0300 set?

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