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MPI - GENERAL

General

The following changes have been made to vehicles fitted with the 4G63-DOHC-T/C engine. Otherwise the system remains the

same.

» The engine ECU has been changed
* An immobiliser system has been fitted

« A plated metal delivery pipe has been adopted

 Fuel pump relay mounting position has been changed

MPI SYSTEM DIAGRAM

0 1. Oy sensor

O 2. Air flow sensor

O 3. Intake air temp.
sensor

O 4. Throttle position
sensor

0 5. Cam position
sensor

0 6. Crank angle
sensor

0 7. Barometric
pressure sensor

O 8. Water temp.
sensor

0 9. Knock sensor

« Power supply

« Ignition switch 1G

« Ignition switch ST

« Vehicle speed
sensor

* A/C switch

* A/C load signal

« Power steering
fluid pressure switch

« Alternator FR signal

« Intercooler water
spray switch (auto)

« Intercooler water
spray switch (manual)

[ [EngneECU | [J

0 1. Injector

0 2. 1SC servo

0 3. Fuel pressure
control solenoid valve

0 4. Waste gate
solenoid valve

0 5. Purge control
solenoid valve

0 6. Secondary air
control solenoid valve

» Engine control relay

 Fuel pump relay 2,3

* AIC relay

* Ignition coil

* Fan controller

» Condenser fan Relay
(HD)

» Condenser fan relay
(LO)

» Engine warning light

« Diagnosis output

« Alternator G terminal

* Intercooler water
spray relay

* Intercooler water
spray lamp

» Tachometer

Secondary air valve

O 7. Barometric pressure sensor
O 2. Air flow sensor

4 Canister
0 5. Purge control -~
solenoid valve From fuel tank v
acuum
Check B 0 4. Thrgttle tank
0 6. Secondary air control valve y-pass position B
solenoid valve SENsOor | = e
O 3. Fuel pressure control solenoid valve
010, Fuel From
Sensor To fuel pressure fuel
tank < regulator pump
l__‘——-
O 3. Intake
air temp.
sensor y
4 / .
1. Injector

<

O 4. Waste gate solenoid valve

Waste gate
actuator

1r
Pl \ "
E}— — 0 5. Cam position sensor

0 8. Water temp. sensor
0 9. Knock sensor

O 6. Crank angle sensor

E—=

Catalytic converter

26035AU
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Special Tools

Tool

Number

Name

Use

MB991502

MUT-Il sub-ASSY

MB991826

MB991955

MB991955

A: MB991824
B: MB991827
C: MB991910
D: MB991911
E: MB991825
F: MB991826

MUT-IIl sub-ASSY
A:V.C.l. (Vehicle
Communication
Interface)
B:USB cable
C:MUT-IIl main
harness B (for use
on vehicles that
have not adopted
CAN
communication)
D:MUT-III main
harness B (for use
on vehicles that
have not adopted
CAN
communication)
E:Adapter for taking
measurements
F:Trigger harness

MPI system inspection

MB991348

Test harness set

Inspection using oscilloscope
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White harness
(for LC)
00005906

connector

 Pin contact pressure
inspection harness

« Commercial tester
connection probe
(for general
connector)

Tool Number Name Use
MB991709 Test harness « Troubleshooting voltage measurement
« Inspection using an oscilloscope
> B991708

MB991536 TPS adjustment check | Troubleshooting voltage measurement
harness

MB991658 Test harness Inspection using an oscilloscope

MB998464 Test harness Troubleshooting voltage measurement
(4P, square)

MD998478 Test harness « Troubleshooting voltage measurement
(3P, triangular) « Inspection using an oscilloscope

MB991223 Inspection harness set | Terminal voltage measurement
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2. Table showing diagnosis codes

TROUBLESHOOTING

1. Diagnosis Function
1-1. Engine warning light (engine check lamp)

Engine warning light checks have been changed.

Items that are linked to the engine warning light are:

Engine ECU

Air flow sensor (AFS)

Intake air temperature sensor

Throttle position sensor (TPS)

Water temperature sensor

Crank angle sensor

Cam position sensor

Injector

Ignition coil (housing a power transistor)

Barometric pressure sensor

O, sensor

O, sensor heater

Fuel system abnormality

Immobiliser system

Knock sensor

Code No. Diagnosis Items Page

PO100 Air flow sensor (AFS) 13A-6

PO105 Barometric pressure sensor 13A-8

PO110 Intake air temperature sensor system 13A-10
PO115 Water temperature sensor system 13A-11
PO120 Throttle position sensor (TPS) system 13A-13
PO130 O, sensor system 13A-16
PO135 O, sensor heater 13A-18
PO170 Fuel system abnormality 13A-19
PO201 No.1 injector system 13A-20
P0O202 No.2 injector system 13A-21
PO203 No.3 injector system 13A-22
PO204 No.4 injector system 13A-23
PO300 Ignition coil (housing a power transistor) system 13A-24
PO325 Knock sensor system 13A-25
PO335 Crank angle sensor system 13A-26
PO340 Cam position sensor system 13A-28
PO500 Vehicle speed sensor system 13A-30
PO513 Immobiliser system 13A-31
P1500 Alternator FR terminal system 13A-32
P1603 Battery back-up line system 13A-33
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3. CHECKING PROCEDURES BY DIAGNOSIS CODE

Code No. P0100 Air Flow Sensor (AFS) Checking Procedure Probable Causes
Inspection Conditions * AFS malfunction
» Engine speed: at least 500rpm » AFS circuit broken, short-circuit, or poor connector
Evaluation conditions contact
» Sensor output frequency to 3Hz or less for 4 seconds, or continue « Engine ECU malfunction
at 10Hz or less

OK
MUT-II/Ill service data | Intermittent malfunction (ref. Chapter
* N0.12 AFS (ref. p.13A-83) ~100 — Intermittent Malfunctions)
NG
Y NG
Check connector B-08 ——> Repair
OK
Y (1) NG OK
B-08 AFS connector »| C-50 Engine ECU connector _>|Check connector C50
measurements measurements
* Undo connector, and take » Measure engine ECU terminal oK | NG Repai
harness measurement voltage Y .—> epair
(1) Voltage across 3 - earth « Ignition switch: ON Check and repair harness
(ignition switch: ON) « Voltage across 61 - earth between AFS ~ Engine ECU
OK: 4.9 ~5.1V OK: 4.9 ~ 5.1V « Check to see if output wire is
(2) Voltage across 4 - earth NG broken.
(ignition switch: ON) Y NG
OK: battery voltage [Check connector C-50 > Repair
(3) Resistance across 5 - earth
OK: 2Q or less OK
Y NG
Check harness between AFS and ———> Repair
Engine ECU
» Check output wire short-circuit
OK
Y OK
MUT-1I/Ill service data | Intermittent malfunction (ref.
« No.12 AFS (ref. P.13A-83) ~|Chapter 00 — Intermittent
Malfunctions)
NG
Y
[Replace engine ECU |
(2) NG NG
4>|Check connector B-19X > Repair
OK
Y
Check and repair harness
between AFS and Engine control
relay
» Check to see if power supply
wire broken or short-circuit
(3) NG NG
4>|Check connector C-49 |—> Repair
OK
Y NG
Check harness between AFS and ——> Repair
Engine ECU
» Check for earth wire short-
circuit, any damage
y ¢ NG
MUT-II/INl service data > Intermittent malfunction (ref.
* N0.12 AFS (ref. P.13A-83) Chapter 00 — Intermittent
v OK v OK Malfunctions)

|To next page |Replace engine ECU |
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From previous page

OK
Y

NG

B-08 AFS connector

measurement

« Using test harness (MB991709),
connect to connector, and take
measurement at pick up
harness

« Ignition switch: ON

« Voltage across 7 - earth
OK:7~8V

OK

Y

B-08 AFS connector
measurement
« Using test harness (MB991709),
connect to connector, and take
measurement at pick up
harness
* Voltage across 7 - earth
OK: Engine idling

0~1v
Engine: 3,000 rpm
6~ 9V

OK

Y

Measure output waveform at B-08
AFS connector (using an
oscilloscope)

« Using test harness (MB991709),
fit to connector, and take
measurement at pick up
harness

 Engine idling

 Voltage across 3 - earth

OK: Waveforms as for
‘Checks carried using an
oscilloscope’ are output,
and there is no noise in
output waveforms

OK

\i

MUT-1I/11l service data
* No.12 AFS (ref. P.13A-83)

OK

NG

4>| Check connector C-49

I—»

OK
Y

Check harness between AFS and

Engine ECU

» Check for broken reset signal
wire, any damage

NG

OK

Y

| Replace AFS

NG

NG
4>| Check connector C-49

OK

\i

Check harness between AFS and

Engine ECU

» Check for broken reset signal
wire, any damage

NG

OK

Repair

—> Repair

|—> Repair

——> Repair

Y OK
MUT-II/Ill service data >
« No.12 AFS (ref. P.13A-83)

NG

\i

|Replace engine ECU |
NG
——>|Replace AFS |
Y OK

|C0nfirm fault symptoms

y NG

NG

Check connectors : C-49, C-50,
B-19X

OK
Y

NG

Check harness between AFS and

Engine ECU

» Check for damage to power
supply cable

OK

Y

Check and repair harness

between AFS and Engine ECU

» Check for any damage to output
wire

» Check for any damage to earth
wire

Intermittent malfunction (ref.

NG

Y

Replace engine ECU

Chapter 00 — Intermittent
Malfunctions)

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

[———> Finish

—> Repair

—> Repair
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Code No. P0105 Barometric Pressure Sensor System

Probable causes

Inspection Conditions
« Ignition switch ON
Evaluation conditions

at least 114kPa)
or

5kPa or less)

» Barometric pressure sensor malfunction
» Barometric pressure sensor circuit broken, short-
circuit, or poor connector contact

« Excluding a 2 second period after turning ignition switch to ON position, or
immediately after engine has fully started

« Sensor output voltage at least 4.5V (equivalent to barometric pressure of

« Sensor output voltage 0.2V or less (equivalent to barometric pressure of

» Engine ECU malfunction

OK

MUT-II/Ill service data
* N0.25 AFS: Barometric pressure
sensor
(ref. p.13A-83)

v NG

NG

|Check connector B-08

OK

Y

B-08 AFS connector

measurements

» Undo connector, and take

harness measurement

(1) Voltage across 1 - earth
(ignition switch: ON)
OK: 4.9 ~5.1V

(2) Resistance across 5 - earth
OK: 2Q or less

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

F——

OK

To next page

(1) NG OK
> C-50 Engine ECU connector »|Check connector C-50
measurements NG
« Measure engine ECU terminal OK Reai
voltage V —> Repair
* Ignition switch: ON Intermittent malfunction (ref.
» Voltage across 42 - earth Chapter 00 — Intermittent
OK: 4.9-5.1V Malfunctions)
y NG NG
Check connector C-50 |—> Repair
OK
Y NG
Check harness between AFS and > Repair
Engine ECU
» Check power supply wire short-
circuit
y oK OK
MUT-II/Ill service data »-| Intermittent malfunction (ref.
* No.25 AFS Barometric pressure Chapter 00 — Intermittent
sensor (ref. P.13A-83) Malfunctions)
NG
Y
|Replace engine ECU |
(2) NG NG
—>| Check connector C-49 |—> Repair
OK
y NG
Check harness between AFS and | » Repair
ECU
* Check to see if earth wire is
broken or damaged
OK
y OK
MUT-II/IIl service data » | Intermittent malfunction (ref.
* No.25 Barometric Pressure Chapter _00 — Intermittent
sensor (ref. P.13A-83) Malfunctions)
y NG
|Replace engine ECU
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OK

Y

@), NG

B-08 AFS connector
measurement
« Using test harness (MB991709),
connect only to connector
terminal Nos.1,.2, and 5, and
take measurement at pick up
harness
« Ignition switch: ON
(1) Voltage across 1 - earth
OK: 4.9 ~51V
(2) Voltage across 5 - earth
OK: 0.5V or less
(3) Voltage across 2 - earth
OK: Altitude Om 3.8~4.2v
Altitude 600m 3.5~ 3.9V
Altitude 1200m 3.3 ~ 3.7V
Altitude 1800m 3.0 ~ 3.4V

(3) NG

OK

Y

NG

C-50 Engine ECU connector

measurement

« Engine ECU terminal voltage

measurement

« Ignition Switch: ON

« Voltage across 51 - earth

OK: Altitude Om 3.8~4.2v
Altitude 600m 3.5~ 3.9V
Altitude 1200m 3.3 ~ 3.7V
Altitude 1800m 3.0 ~ 3.4V

OK
Y

NG

Check connector C-50

Y OK

OK

MUT-II/11l service data

* No.25 AFS: Barometric pressure
sensor
(ref. p.13A-83)

Check connector C-49, C-50

NG
|—> Repair

Check and repair harness

between AFS and Engine ECU

» Check for damage to power
supply cable

» Check for damage to earth wire

Engine ECU
» Check for short-circuit or
damage to output wire

NG
—>|Check connector C-50 [————> Repair
Y OK
Check harness between AFS and | \C

—> Repair

Y OK

|Replace AFS

4>| Check connector C-50

NG

|—> Repair

Y OK

Check and repair harness

between AFS and Engine ECU

* Check for short-circuit or
damage to output wire

—— Repair

Intermittent malfunction (ref.

NG

Y

|Replace engine ECU

Chapter 00 — Intermittent
Malfunctions)
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Code No. P0110 Intake Air Temperature Sensor System

Probable causes

Inspection Conditions

« Ignition switch ON

» Excluding a 2 second period after turning ignition switch to ON position, or
immediately after engine has fully started

Evaluation conditions

« Sensor output voltage at least 4.6V for a period of 4 seconds (equivalent to
intake air temperature -40°C or less)

or

» Sensor output voltage 0.2V or less for a period of 4 seconds (equivalent to
intake air temperature of at least 120°C)

« Air intake temperature sensor malfunction

« Air intake temperature sensor circuit broken,
short-circuit, or poor connector contact

» Engine ECU malfunction

MUT-II/11l service data OK _ Intermittent malfunction (ref.
* No0.13 Intake air temperature “~|Chapter 00 — Intermittent
sensor Malfunctions)
OK: temp. is about the same as
the ambient temperature (air
temp.)
YNG NG
|Check connector B-08 |—> Repair
y OK NG
Air temperature sensor component »| Replace AFS
check (ref. P.13D-112) * |
*OK (1) NG NG Repair
B-08 AFS connector »| Check connector  C-49 |—> p
measurements Y OK
* Undo connector, and take Check and repair harness
harness measurement between AFS and Engine ECU NG Repair
(1) Resistance across 5 - earth * Check to see if earth wire is
OK: 2Q or less broken or damaged.
(2) Voltage across 5 - earth * OK
ggg:ltfg ivﬁtg?/ ON) MUT-I/1ll service data oK _ | Intermittent malfunction (ref.
* No0.13: Air intake sensor > Chapter 00 — Intermittent
OK: temp. is about the same as Malfunctions)
the ambient temperature (air
temp.)
y NG
[Replace engine ECU |
(2) NG - OK
C-50 Engine ECU connector —>|Check connector C-50
> measurements NG
* Measure engine ECU terminal OK Repair
voltage Y
* Undo B-08 AFS connector Check and repair harness
* Ignition switch: ON between AFS and Engine ECU
* Voltage across 62 - earth * Check for broken output wire
OK: 4.5~ 4.9V
YNG NG
Check connector C-50 |—> Repair
YOK NG
Check harness between AFS and 3 Repair
Engine ECU
» Check to see if output wire has
short-circuit.
YOK oK
MUT-II/Ill service data >»| Intermittent malfunction (ref.
* No.13 Air intake sensor Chapter 00 — Intermittent
OK: temp. is about the same as Malfunctions)
the ambient temperature (air
temp.)
y OK YNG

To next page |Rep|ace engine ECU

* Refer to '01 Lancer Evolution VIl Workshop Manual (No.1036K02)
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From previous page |

OK
Y NG NG
B-08 AFS connector > Check connector C-49, C-50  |———» Repair
measurement
- Using test harness (MB991709), OK
connect only to connector Y
terminal Nos.5, and 6, and take Check and repair harness
measurement at pick up between AFS and Engine ECU
harness » Check for damage to output
« Ignition switch: ON wire
* Voltage across 6 - earth » Check for damage to earth wire

OK: Ambient temp. -20°C 3.8 ~ 4.4V
Ambient temp. 0°C 3.2 ~3.8V
Ambient temp. 20°C 2.3 ~ 2.9V
Ambient temp. 40°C 1.5 ~ 2.1V
Ambient temp. 60°C 0.8 ~ 1.4V
Ambient temp. 80°C 0.4 ~ 1.0V

OK
Y OK
MUT-II/IIl service data _ | Intermittent malfunction (ref.
* No.13 Intake air temperature ~~| Chapter 00 — Intermittent
sensor Malfunctions)

OK: about the same as ambient
temp. (air temperature)

Y NG

Replace engine ECU |

Code No. P0115 Water Temperature Sensor System

Probable causes

Inspection Conditions

« Ignition switch: ON

« Excluding a 2 second period after turning ignition switch to ON position, or
immediately after engine has fully started

Evaluation conditions

« Sensor output voltage at least 4.6V for a period of 4 seconds (equivalent to
water temperature -45°C or less)

or

« Sensor output voltage 0.1V or less for a period of 4 seconds (equivalent to
water temperature of at least 140°C)

Inspection Conditions

« Ignition switch ON

« Engine speed approx. 50rpm or more

Evaluation conditions

« Rising from sensor output voltage 1.6V or less (equivalent to water
temperature at least 40°C) condition, to 1.6V or more (equivalent to water
temperature 40°C or less)

« After that, for 5 minutes, sensor output voltage of at least 1.6V

« Water temperature sensor malfunction

« Water temperature sensor circuit broken,
short-circuit, or poor connector contact

* Engine ECU malfunction

OK
MUT-II/IIl service data Intermittent malfunction (ref.
* No.21 Water temperature > Chapter 00 — Intermittent
sensor Malfunctions)
OK: about the same as ambient
air temperature when cold.
When hot: 80 ~ 120°C
NG
Y NG
|Check connector B-108 |—> Repair
OK
Y

|Next page |
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| From previous page

OK

Y

NG

B-108 Water temperature sensor

connector measurements

» Undo connector and take

harness measurement

* Resistance across 1 — 2

OK: Water temp. -20°C 14 ~ 17kQ
Water temp. 0°C5.1~6.5kQ
Water temp. 20°C 2.1~ 2.7 kQ
Water temp. 40°C 0.9 ~1.3kQ
Water temp. 60°C 0.48 ~ 0.68 kQ
Water temp. 80°C 0.26 ~ 0.36 kQ

OK

Y

B-108 Water temperature sensor

connector measurements

* Undo connector, and take

harness measurement

(1) Voltage across 1 - earth
(ignition switch: ON)
OK: 4.5~ 4.9V

(2) Resistance across 2 - earth
OK: 2Q or less

(1) NG

> Replace water temperature
sensor

OK

_ C-50 Engine ECU connector

(2) NG

To next page

I measurement

» Engine ECU terminal voltage
measurement

» Undo B108 water temperature
sensor connector

* Ignition Switch ON

« Voltage across 44 - earth

OK: 4.5~ 4.9V

V NG

NG

Check connector C-50

OK

Y

NG

Check harness between water

temp. sensor and Engine ECU

» Check to see if output wire has
short-circuit

OK

Y

MUT-II/Ill service data
* No.21 Water temperature
sensor
OK: about the same as ambient
air temperature when cold.
When hot: 80 ~ 120°C

OK

L s./Check connector

C-50

NG
Y oK \—> Repair

Check and repair harness

between water temp. sensor and

Engine ECU

» Check to see if output wire is
broken

|—> Repair

——> Repair

VNG

| Replace engine ECU

NG

4>| Check connector C-50

OK
Y

NG

Check harness between water

temp. sensor and Engine ECU

* Check to see if earth wire is
broken or damaged

OK

Y

OK

MUT-II/11l service data
* N0.21 Water temperature
sensor
OK: about the same as ambient
air temperature when cold
When hot: 80 ~ 120°C

- | Intermittent malfunction (ref.
~ | Chapter 00 — Intermittent

Malfunctions)

|—> Repair

——> Repair

NG

Y

Replace engine ECU

x| Intermittent malfunction (ref.

Chapter 00 — Intermittent
Malfunctions)
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+0K

NG

B-108 water tem

perature sensor

connector measurement
« Using test harness (MB991658),
connect to connector, and take

4’] Check connector C-50

NG

|—> Repair

OK
Y

13A-13

measurement at pick up harness Check and repair harness
« Ignition switch: ON between water temp. sensor and
« Voltage across 1 - earth Engine ECU . o
OK: Water temp. -20°C 3.9 ~ 4.5V * Check to see if output wire is
Water temp.  0°C 3.2 ~ 3.8V damaged o
Water temp. 20°C 2.3 ~ 2.9V Check to see if earth wire is
Water temp. 40°C 1.3 ~ 1.9V damaged

Water temp. 60°C 0.7 ~ 1.3V
Water temp. 80°C 0.3 ~ 0.9V

y 9K
MUT-II/IIl service data OK  lIntermittent malfunction (ref.
* No.21 Water temperature | Chapter 00 — Intermittent
sensor Malfunctions)

OK: about same as ambient air
temperature when cold
When hot: 80 ~ 120°C

NG

Y
Replace engine ECU

Code No. P0120 Throttle Position Sensor System

Probable causes

Inspection Conditions

« Ignition switch: ON

» Excluding a 2 second period after turning ignition switch to ON position, or
immediately after engine has fully started

Evaluation conditions

» Sensor output voltage 0.2V or less for 2 seconds

Inspection Conditions

« Engine speed approx. 1000rpm or less

« Volumetric efficiency 60% or less

Evaluation conditions

» Sensor output voltage at least 2.0V for 2 seconds

¢ TPS malfunction

« TPS circuit broken, short-circuit, or poor

connector contact

« Engine ECU malfunction

MUT-II/Ill service data oK »| Intermittent malfunction (ref.
* No.14 TPS (ref. P.13A-83) Chapter 00 — Intermittent
Malfunctions)
NG
Y NG

|Check connector B-06

|—> Repair
OK

Y
NG
TPS component check —>| Replace TPS

(ref. P.13D-113)*

OK

| Next page |

* Refer to 01 Lancer Evolution VII Workshop Manual (No.1036K02)
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| From previous page

OK

Y

B-06 TPS connector

measurements

* Undo connector, and take

harness measurement

(1) Voltage across 1 - earth
(ignition switch: ON)
OK: 4.9 ~5.1V

(2) Resistance across 4 - earth
OK: 2Q or less

(1) NG OK
»| C-50 Engine ECU connector »| Check connector C50
measurements
* Measure engine ECU terminal OK NG
voltage Y \—> Repair
* Ignition switch: ON Check and repair harness
* Voltage across 42 - earth between TPS ~ Engine ECU
OK:4.9~5.1V » Check to see if power supply
cable is broken
NG
Y NG
Check connector C-50 |—>Repair
OK
\i NG

Check harness between TPS and

Engine ECU

» Check power supply wire short-
circuit

——>Repair

OK

Y

OK

MUT-II/1ll service data
* No.14 TPS (ref. P.13A-83)

»| Intermittent malfunction (ref.
Chapter 00 — Intermittent

NG

Y

Malfunctions)

| Replace engine ECU

(2) NG

4>| Check connecto r C-50

NG
|—>Repair

OK
Y

NG

Check harness between TPS and

ECU

* Check to see if earth wire is
broken or damaged

——>Repair

OK
Y

OK

MUT-II/1ll service data
* No.14 TPS (ref. P.13A-83)

| Intermittent malfunction (ref.
~|Chapter 00 — Intermittent

NG

Y

Malfunctions)

Replace engine ECU

OK

To next page
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OK

\i

1), @ NG

B-06 TPS connector
measurement
« Using test harness (MB991536),
take measurement at pick up
harness
« Ignition switch: ON
(1) Voltage across 1 - earth
OK: 4.9 ~5.1V
(2) Voltage across 4 - earth
OK: 0.5V or less
(3) Voltage across 2 - earth
OK: Throttle pedal fully
closed
0.535 ~ 0.735V
Throttle pedal fully open
4.5V ~ 5.0V

NG

—’| Check connector C-50

|—>Repair

OK

Y

Check and repair harness

supply cable

between TPS and Engine ECU
» Check for damage to power

» Check for damage to earth wire

(3) NG

NG

—>|Adjust TPS (ref. P.13D-107) *

|—>Adjust

y oK

NG

|Check connector C-51

'—»Repair

OK

Y

Engine ECU

damage to output wire

OK
Y

Check harness between TPS and

» Check for short-circuit or

C-51 Engine ECU connector
measurement
« Engine ECU terminal voltage
measurement
* Ignition SW ON
* Voltage across 78 - earth
OK: Throttle pedal fully closed
0.535 ~ 0.735V
Throttle pedal fully open
45V ~ 5.0V

NG
4>| Check connector C-51

NG
|—>Repair

OK

Y

damage to output wire

Check and repair harness
between TPS and Engine ECU
» Check for short-circuit or

OK
Y

Check connector C-51

NG
|—>Repair

OK
Y

OK

MUT-1I/11l service data
* No0.14 TPS: (ref. p.13A-83)

Chapter 00 — Intermittent

NG

\i

Malfunctions)

> Intermittent malfunction (ref.

Replace engine ECU

* Refer to '01 Lancer Evolution VII

Workshop Manual (N0.1036K02)
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Code No. P0130 O 5 Sensor System

Probable causes

Inspection Conditions

« For at least 3 minutes after engine has fully started
» Engine cooling water temperature at least 82°C

« Volumetric efficiency at least 25%
» Engine speed at least 1200rpm
Evaluation conditions

* With O, sensor output voltage 0.2V or less,

and 5V applied to O,- sensor

inside engine ECU, sensor output voltage at least 4.5V

* O, sensor malfunction

» O, sensor circuit broken, short-circuit, or poor

connector contact
» Engine ECU malfunction

Intermittent malfunction (ref.

Chapter 00 — Intermittent
Malfunctions)

OK
MUT-II/Ill service data >
No.11 O, sensor
(ref. P.13A-83)
NG
Y NG
Check connector B-25 |—>Repair
OK

Y
B-25 O, sensor connector

measurements

* Undo connector, and take
harness measurement

* Resistance across 2 - earth

OK: 2Q or less

NG

NG
4>| Check connector C-50

|—>Repair

OK

Y

NG

Check and repair harness

between O, sensor and Engine

ECU

* Check to see if earth wire is
broken or damaged.

—>Repair

OK

OK

Y

(1) NG

B-25 O, sensor connector

measurement
« Using test harness (MB998464),
connect to connector, then take
measurement at pick up
harness
« After engine warmed up
() Voltage across 2 - earth
(Ignition switch: ON)
OK: a least 0.5V
(2) Voltage across 4 - earth
* When decelerating rapidly from
4000rpm
OK: 200mV or less
* When racing hard
OK: 600 ~ 1,000mV

(2) NG

\

i

OK

MUT-II/Ill service data
* No.11: O, sensor

(ref. P.13A-83)

NG

Y

| Replace engine ECU

NG

—>| Check connector C-50

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

|—>Repair

OK

Y

Check and repair harness

between O, sensor and Engine

ECU

» Check to see if earth wire is
damaged.

NG

»| Check O, sensor component

OK

To next page

(ref. P.13D-114)*

Y OK

NG

|Check connector C50

»| Replace O, sensor

I—»Repair

Y OK

NG

Check harness between O

sensor and Engine ECU
» Check to see if output wire is
damaged.

* Refer to 01 Lancer Evolution VIl Workshop Manual (No.1036K02)

—> Repair
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From previous page |

OK
Y NG NG
C-51 Engine UCU sensor 4>|Check connector C-51 I—»Repair
connector measurement
* Measure ECU terminal voltage OK
» Engine warmed up
* Voltage across 71 - earth Y
» When decelerating rapidly from Check and repair harness
4000rpm between O, sensor and Engine
OK: 200mV or less ECU

* When racing hard

» Check to see if output wire is
OK: 600 ~ 1,000mV

broken
OK
Y NG
Check connector C-51 |—>Repair
OK
Y OK
MUT-II/lIl service data > Intermittent malfunction (ref.
No.11 O sensor Chapter 00 — Intermittent
(ref. P.13A-83) Malfunctions)
NG

Y
Replace engine ECU
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Code No. P0135 O, Sensor Heater System Probable causes
Inspection Conditions *» O, sensor heater malfunction
* Engine cooling water temperature approx. 20°C or more + O, sensor heater circuit broken, short-circuit, or poor

» O, sensor heater ON
connector contact

« Engine speed at least 50rpm « Engine ECU malfunction
* A/C relay: OFF, Radiator Fan: OFF

« Battery voltage 11 ~ 16V
Evaluation conditions
» With O, sensor heater current 0.2A or less, or 3.5A or more,

for 4 seconds

Check connector B-25 &»Repair

+ OK NG
B-25 O, sensor connector —>| Replace O, sensor
measurements

* Undo connector, and take
measurement on sensor side
» Resistance across 1 - 3

OK: 11 ~ 18Q
OK
Y NG NG
B-25 O, sensor connector 4>| Check connector B-19X l—»Repair
measurement OK
« Undo connector, then take Y
har.n.ess mgasurement Check and repair harness
« Ignition switch: ON between O, sensor ~ Engine

« Voltage across 1 - earth

control rela;
OK: Battery voltage y

* Check to see if power supply
cable is broken or has short

circuit.
OK
Y NG NG
C-49 Engine ECU connector > Check connector C49 > Re ail‘
measurements P
» Measure engine ECU terminal OK
volta Y NG
ge
« Ignition switch: ON Check harness between O > Repair
* Voltage across 3 — earth sensor and Engine ECU
OK: Battery voltage * Check to see if earth wire is
broken or has short circuit.

OK

Y
| Replace engine ECU

OK
Y NG
Check connector C-49 |—>Repair
OK
Y NG
Check harness between O > Repair
sensor and Engine control relay
» Check to see if power supply
wire is damaged
+ OK
NG

Check harness between O, ————>Repair

sensor and Engine ECU
» Check to see if earth wire is

damaged
OK
Y OK
|Confirm fault symptoms |—> Intermittent malfunction (ref.
NG Chapter 00 — Intermittent
| Malfunctions)

|Rep|ace engine ECU
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Code No. P0170 Fuel System Abnormality

Probable causes

Inspection Conditions
« Engine Air-fuel ratio learning
Evaluation conditions

abnormally low
or

abnormally high

* Fuel supply system malfunction
» O, sensor malfunction

* Intake air temperature sensor malfunction

* At least 5 second duration when injected fuel correction value is « Atmospheric air pressure sensor malfunction

« Air flow sensor malfunction
« Purge control solenoid valve malfunction

* At least 5 second duration when injected fuel correction value is « Engine ECU malfunction

OK
Y
| Replace injector |
Y NG
|Confirm fault symptoms |—> Intermittent malfunction (ref.
oK Chapter 00 — Intermittent
Y Malfunctions)

|Rep|ace engine ECU |

YES
MUT-II/11l diagnosis codes »-| Table showing diagnosis codes
« Have any diagnosis codes other (ref. P.13A-8)
than code no. P0170 been
output?
Y NO NG
MUT-II/INl service data »| When abnormal service data
* No.12 AFS values occur, go to the checking
* No.13 Intake air temp. sensor procedures relevant to the
* No.21 Water temp. sensor particular sensor diagnosis codes
* No.25 Atmospheric air pressure (ref. P.13A-5)
sensor
(ref. P.13A-83)
<For reference>
When all service data values are
correct, proceed to OK.
If there are one or more abnormal
service data values, proceed to
NG
OK
Y NG
Check air being taken in via > Repair
intake hose and inlet manifold
OK
Y NG
Check for any exhaust gas leaks .
from the exhaust manifold T Repar
OK
Y NG
Check for dirt on throttle body (in « | Clean throttle body (area of
the area of throttle valve) " |throttle valve) (ref. P.13D-107)*
Y oK NG
MUT-II/11l service data _ | Check Code No.P0130: 02
* No.11: O, service data ~| Sensor System (ref. P.13A-19)
(ref. P.13A-83)
Y oK NG
Check purge control solenoid 4>| Replace purge control solenoid
valve component (ref. Chapter 17 P P |
— Emission Control)
V OK
Check fuel pressure
(ref. P.13D-109) *

* Refer to 01 Lancer Evolution VIl Workshop Manual (No.1036K02)
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Code No.P0201 No.1 Injector System

Probable causes

Inspection Conditions
« Engine speed: 50 ~ 1,000rpm
« TPS output voltage 1.15V or less

< Not during MUTII/Ill forced drive (actuator test)

Evaluation conditions

« Injector coil surge voltage not detected for a 2 second

duration

* No.1 injector malfunction

» No.1 injector circuit broken, has short circuit, or poor
connector contact

» Engine ECU malfunction

OK
MUT-II/IIl actuator test » Intermittent malfunction (ref.
* No.01: No.1 injector Chapter 00 — Intermittent
OK: Idle condition changes Malfunctions)
NG
\] NG
Check connector B-29 Repair
OK
B-29 No.1 Injector connector 4>| Replace No.1 injector
measurements
« Undo connector, take
measurement at harness
* Resistance across 1 — 2
OK: 2 ~3Q
OK
Y NG NG
B-29 No.1 Injector connector > Check connector B-19X, B-129, ——> Repair
measurements C-23
* Undo connector, take OK
measurement at harness Y
« Ignition switch: ON - - "
. Voltage across 1 — earth Check register (ref. P.13D-116)
OK: Battery voltage OK
OK Y NG
V Check harness between No.1 —— Repair
NG ) injector and register (used for
Check harness between No.1 ———Repair injectors)
?nj:ector and register (used for « Check if power supply cable is
injectors) broken or has short circuit
» Check for damage to power
supply cable OK
Y
OK Check and repair harness
Y NG between register (used for
Check harness between register ————>Repair injectors) and engine control relay
(used for injectors) and engine « Check if power supply cable is
control relay broken or has short circuit
» Check for damage to power
supply cable
OK
Y NG
Check connector C-49 ———>Repair
OK
Y OK NG

Check harness between No.1

injector and engine ECU

» Check if output wire is broken,
has short circuit, or is damaged

Y

oscilloscope)
« Engine idling

C-49 Measure signal waveform at
engine ECU connector (using an

* Voltage across 1 —earth

—>| Replace engine ECU

LNG

Repair

OK: Output waveform should be
as explained in P.13A-92
(Instructions for checks done
using oscilloscope)

OK

* Refer to '01 Lancer Evolution VII Workshop Manual (No.1036K02)

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)
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Code N0.P0202 No.2 Injector System

Probable causes

Inspection Conditions

 Engine speed: 50 ~ 1,000rpm or less
» TPS output voltage 1.15V or less
 Not during MUTII/INl forced drive (actuator test)

Evaluation conditions

« Injector coil surge voltage not detected for a 2 second

duration

 No.2 injector malfunction

 No.2 injector circuit broken, has short circuit, or poor
connector contact

» Engine ECU malfunction

MUT-II/Ill actuator test
* No.02: No.2 injector
OK: Idle condition changes

NG
Y

Check connector B-28

OK

Y

OK
> Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)
NG
|—>Repair
NG

B-28 No.2 Injector connector

measurements

« Undo connector, take
measurement at harness

* Resistance across 1 -2

OK: 2 ~3Q

—>{Replace No.2 injector

OK

Y

NG

B-28 No.2 Injector connector

measurements

« Undo connector, take
measurement at harness

« Ignition switch: ON

« Voltage across 1 — earth

OK: Battery voltage

OK

\i

Check harness between No.2

injector and register (used for

injectors)

 Check for damage to power
supply cable

injectors)

 Check if power supply cable is
broken or has short circuit

NG
> Check connectors B-19X, B- Repair
129, C-23
OK
Y NG
Check register (ref. P.13D-116) * |—> Repair
OK
Y NG
NG Check harness between No.2 —— Repair
. injector and register (used for
—>Repair

OK

Y

OK

Y

Check harness between register

(used for injectors) and engine

control relay

» Check for damage to power
supply cable

——Repair

Check and repair harness

NG between register (used for

injectors) and engine control relay

 Check if power supply cable is
broken or has short circuit

OK
Y

NG

Check connector C-49

|—>Repair

OK

Y

OK

NG

Check harness between No.2

injector and engine ECU

« Check if output wire is broken,
has short circuit, or is damaged

C-49 Measure signal waveform
at engine ECU connector (using
an oscilloscope)

« Engine idling

« Voltage across 9 — earth

Y

iNG

Repair

OK: Output waveform should be
as explained in P.13A-92
(Instructions for checks done
using oscilloscope)

—>| Replace engine ECU

OK

»| Intermittent malfunction (ref.

Chapter 00 — Intermittent

Malfunctions)

* Refer to '01 Lancer Evolution VII Workshop Manual (No.1036K02)
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Code No.P0203 No.3 Injector System Probable causes

Inspection Conditions « No.3 injector malfunction

 Engine speed: 50 ~ 1,000rpm or less « No.3 injector circuit broken, has short circuit, or
» TPS output voltage 1.15V or less poor connector contact

 Not during MUTII/INl forced drive (actuator test) « Engine ECU malfunction

Evaluation conditions

« Injector coil surge voltage not detected for a 2 second duration

OK
MUT-II/1Il actuator test »| Intermittent malfunction (ref.
* N0.03: No.3 injector Chapter 00 — Intermittent
OK: Idle condition changes Malfunctions)
NG
Y NG
Check connector B-27 |—>Repair
OK
Y NG
B-27 No.3 Injector connector —>| Replace No.3 injector
measurements
» Undo connector, take
measurement at harness
* Resistance across 1 — 2
OK: 2 ~3Q
OK
Y NG NG
B-27 No.3 Injector connector »| Check connector B-19X, B-129, .
measurements c-23 > Repair
* Undo connector, take
measurement at harness v OK NG
* Ignition switch: ON i
- Voltage across 1 — earth Check register (ref. P.13D-116) * |—> Repair
OK: Battery voltage OK
OK Y NG
Y NG _Check harness _between No.3 Repair
injector and register (used for
Check harness between No.3 ——>Repair injectors)
injector and register (used for J . :
e « Check if power supply cable is
injectors) e
broken or has short circuit
» Check for damage to power
supply cable v OK
OK Check and repair harness
Y NG between register (used for
Check harness between register Repair |njectors)_ and engine control rglay
(used for injectors) and engine P * Check if power supply cable is
control relay broken or has short circuit
» Check for damage to power
supply cable
OK
Y NG
Check connector C-49 |—>Repair
OK
Y OK NG -
Check harness between No.3 > C-49 Measure signal waveform —>| Replace engine ECU
injector and engine ECU at engine ECU connector (using
« Check if output wire is broken, an oscilloscope)
has short circuit, or is damaged + Engine idling
« Voltage across 24 — earth
¢ NG OK: Output waveform should be | OK _ i
as explained in P.13A-92 »| INntermittent malfunction (ref.
Repair (Instructions for checks done Chapter 00 — Intermittent
using oscilloscope) Malfunctions)

* Refer to '01 Lancer Evolution VII Workshop Manual (No.1036K02)
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Code N0.P0204 No.4 Injector System

Probable causes

Inspection Conditions

« Engine speed: 50 ~ 1,000rpm or less
« TPS output voltage 1.15V or less
« Not during MUTII/IIl forced drive (actuator test)

Evaluation conditions

« Injector coil surge voltage not detected for a 2 second

duration

* No.4 injector malfunction

« No.4 injector circuit broken, has short circuit, or poor
connector contact

« Engine ECU malfunction

OK
MUT-II/Ill actuator test > Intermittent malfunction (ref.
* No.04: No.4 injector Chapter 00 — Intermittent
OK: Idle condition changes Malfunctions)
NG
Y NG
Check connector B-26 |—>Repair
OK
Y NG
B-26 No.4 Injector connector 4>| Replace No.4 injector
measurements
* Undo connector, take
measurement at harness
* Resistance across 1 -2
OK: 2 ~3Q
OK
Y NG
B-26 No.4 Injector connector > Check connector B-19X, B-129, | NG _
measurements C-23 —> Repair
« Undo connector, take
measurement at harness v OK
« Ignition switch: ON . NG
« Voltage across 1 — earth Check register (ref. P.13D-116) * | ——» Repair
OK: Battery voltage OK
oK y NG
Y . Check harness between No.4 L > Repair
Check harness between No.4 . injector and register (used for
L . —>Repair s
injector and register (used for injectors)
injectors) » Check if power supply cable is
» Check for damage to power broken or has short circuit
supply cable OK
OK Y
Check and repair harness
Y NG bet ist df
Check harness between register > Repair . gwteen reg;s er (yse otr I rel
(used for injectors) and engine injec ors) and engine contro’ relay
» Check if power supply cable is
control relay brok h hort circuit
* Check for damage to power roken or has short circui
supply cable
OK
Y NG
Check connector C-49 |—>Repair
OK
Y OK NG

Check harness between No.4

injector and engine ECU

« Check if output wire is broken,
has short circuit, or is damaged

oscilloscope)
* Engine idling

e

Repair

using oscilloscope)

»| C-49 Measure signal waveform at
engine ECU connector (using an

 Voltage across 2 — earth

OK: Output waveform should be
as explained in P.13A-92 »
(Instructions for checks done

—>| Replace engine ECU

OK

Intermittent malfunction (ref.
Chapter 00 —
Malfunctions)

Intermittent

* Refer to '01 Lancer Evolution VII Workshop Manual (No.1036K02)
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Code No.P0300 Injection Coil (housing a power transistor) System

Probable causes

Inspection Conditions

« Engine speed: 1500 ~ 3,500rpm or less

« Volumetric efficiency 40% - 80%

« Not whilst engine is cranking
Evaluation conditions

« Detecting engine speed abnormalities caused by misfiring, using crank

angle sensor (one of the two coils is for fuel)

« Ignition coil malfunction
 Spark plug malfunction
« Spark plug cable malfunction
« Ignition primary circuit broken, has a short

circuit, or poor connector contact

« Engine ECU malfunction

NG

Check spark plug cable (ref.
Chapter 16 — Ignition System)

4>| Replace spark plug cable

+0K

NG

Check spark plugs (ref. Chapter
16 — Ignition System)

—>| Replace spark plugs

Y OK

NG

Check ignition coil : B-119,
B-123

—>Repair

Y OK

NG

Check ignition coil (re. Chapter
16 — Ignition Systems)

4>| Replace ignition coil

OK

Y

(1) NG

B-119, B-123 Ignition coil

connector measurement

* Undo connector, then take

harness measurement

(1) Voltage across 1 - earth
(Ignition switch: ON)
OK: Battery voltage

(2) Voltage across 3 - earth
(engine cranking)
OK: 0.5 ~ 4.0V

(3) Resistance across 2 - earth
OK: 2Q or less

NG

—>| Check connector B-17X

|—>Repair

y OK

NG

* Check ignition coil relay

(ref. Chapter 16 Electrical)

—>Repair

y OK

Check and repair harness
coil relay

cable has short circuit.

between ignition coil and Ignition

* Check to see if power supply

OK

* measurement
voltage
« Engine cranking

OK: 0.5 ~ 4.0V

(2) NG [c-49 Engine ECU connector
» Measure engine ECU terminal
* Disconnect B-119, B-123

(1) Voltage across 11, 12 - earth

4>| Check connector C-49

OK NG
Y Repair

ECU

NG

cable has short circuit.

Check and repair harness
between ignition coil and Engine

Check to see if power supply

NG

|Check connector C-49

|—>Repair

NG

Check and repair harness

ECU

cable is broken.

between ignition coil and Engine

Check to see if power supply

—>Repair

y OK

OK

|C0nfirm fault symptoms

y NG

Malfunctions)

| Replace engine ECU

|—> Intermittent malfunction (ref.

Chapter 00 — Intermittent

(3) NG
» Check and repair harness

OK

To next page

earth

earth wire

between ignition coil and body

» Check for broken or damaged
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From previous page |

Y NG
Ch_eck hgrn_e_ss bet_ween ignition Repair
coil and ignition coil relay
» Check for damage to power
supply cable
OK
Y NG
Check harness between ignition )
coil and engine ECU —>Repair
« Check for damage to output
cable
K
v ° oK

|C0nfirm fault symptoms

.

NG Malfunctions)

Y

Intermittent malfunction (ref.
Chapter 00 — Intermittent

[Replace engine ECU |

Code No0.P0325 Knock Sensor System

Probable causes

Inspection Conditions

« Ignition switch: ON

 Excluding a duration of 2 seconds after turning ignition to
ON position, or immediately after engine has fully started up

» Engine speed approx. 2,500rpm or more

« Volumetric efficiency at least 30%

Evaluation conditions

 For 200 continuous cycles, change in knock sensor output
voltage (knock sensor peak value for each half turn of crank
shaft) 0.06V or less

« Knock sensor malfunction

« Knock sensor circuit broken, has a short circuit, or poor
connector contact

» Engine ECU malfunction

NG

|Check connector B-106

OK

Y NG
B-106 Knock sensor connector measurement

|—> Repair

Check and repair harness between knock sensor and

* Undo connector, then take harness measurement
* Resistance across 2 — earth
OK: 2Q or less

OK

Check connector C-51

OK

Y NG

Check harness between knock sensor and engine ECU

« Check to see if output wire is broken, has short circuit,
or is damaged

OK
Y OK
|C0nfirm fault symptoms
NG
Y
|Rep|ace knock sensor |
Y oK
|Confirm fault symptoms
NG
Y

|Replace engine ECU |

RN

body earth
» Check to see if earth wire is broken or damaged

NG
|——> Repair

——> Repair

Intermittent malfunction (ref. Chapter 00 — Intermittent
Malfunctions)

> Finish
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Code N0.P0335 Crank Angle Sensor System

Probable causes

Inspection Conditions
 Engine cranking
Evaluation conditions

signal is not input)

« No change in sensor output voltage for duration of 4 seconds (pulse

« Crank angle sensor malfunction

« Crank angle sensor circuit broken, has a short
circuit, or poor connector contact

« Engine ECU malfunction

» Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

OK
MUT-II/INl service data
No.22 Crank angle sensor
(ref. P.13A-83)
NG
Y NG
|Check connector B-122 |—>Repair
OK
Y (1) NG

B-122 Crank angle sensor

connector measurements

» Undo connector, and take

harness measurement

(1) Voltage across 2 - earth
(Ignition switch: ON)
OK: 4.9 ~5.1V

(2) Voltage across 3 - earth
(Ignition switch: ON)
OK: Battery voltage

(3) Resistance across 1 — earth
OK: 2Q or less

OK

»| C50 Engine ECU connector

(3) NG

OK

[To next page

2) NG

measurement

» Measure engine ECU terminal
voltage

* Undo B-122

* Ignition switch: OFF

* Voltage across 43 — earth

OK: 4.9 ~5.1V

NG
Y

NG

Check connector C-50

OK
Y

NG

Check harness between crank

angle sensor and Engine ECU

» Check to see if output wire has
short circuit

OK

Y

—>| Check connector C-50

OK | NG
Y |—> Repair

Check and repair harness

between crank angle sensor and

Engine ECU

* Check to see if output wire is
broken

l—»Repair

——>Repair

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

OK
MUT-II/IIl service data >
* No.22: Crank angle sensor
(ref. P.13A-83)
NG
Y
|Replace engine ECU |
NG
Check connector B-19X |—>Repair
OK

Y

Check and repair harness

between crank angle sensor and

Engine control relay

» Check to see if power supply
cable is damaged.

NG

4>| Check connector C-49

OK

\i

Check and repair harness

between crank angle sensor and

Engine ECU

» Check for broken or damaged
earth wire

|—>Repair
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From previous page

OK

Y

NG

B-122 Crank angle sensor
connector output waveform
measurement (using an
oscilloscope)

« Using test harness (MB998478),
connect to connector, then take
measurement at pick up harness

« Engine idling

* Voltage across 2 - earth

OK: Output waveform should be

as explained in P.13A-92
(Instructions for checks done
using oscilloscope), max.
value at least 4.8V, min. value
0.6V or less. There should be
no noise in the output
waveform.

OK
Y

OK

MUT-II/Ill service data
No.22 Crank angle sensor
(ref. P.13B-83)

NG

—>| Check connector B-19X

'—»Repair

OK

Y NG
Check harness between crank ———> Repair
angle sensor and Engine control
relay
» Check to see if power supply
cable is damaged.
OK
Y NG
Check connector C-49, C-50 [ > Repair
OK
Y NG
Check harness betwegn crank > Repair
angle sensor and Engine ECU
» Check to see if output wire is
damaged
* Check to see if earth wire is
damaged
OK
Y NG

13A-27

|Check crank angle sensor vane

|—>| Replace crank angle sensor vane

OK
Y

OK

| Confirm fault symptoms

NG

Y

Chapter 00 — Intermittent
Malfunctions)

Intermittent malfunction (ref.

|Replace crank angle sensor

NG

Y

|Rep|ace engine ECU

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)
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Code N0.P0340 Cam Position Sensor System

Probable causes

Inspection Conditions
« Ignition switch: ON

* Engine speed approx. 50rpm or more

Evaluation conditions

» No change in sensor output voltage for duration of 4 seconds (pulse signal

is not input)

« Cam position sensor malfunction

« Cam position sensor circuit broken, has a short
circuit, or poor connector contact

* Engine ECU malfunction

NG

Check connector B-115

OK

Y

(1) NG

B-115 Cam position sensor

connector measurements

» Undo connector, and take

harness measurement

(1) Voltage across 3 - earth
(Ignition switch: ON)
OK: Battery voltage

(2) Voltage across 2 - earth
(Ignition switch: ON)
OK: 4.9 ~5.1V

(3) Resistance across 1 — earth

OK: 2Q or less

(2) NG

|—> Repair

NG

4>| Check connector B-19X

OK

Y

Check and repair harness

between cam position sensor and

Engine control relay

» Check to see if power supply
cable is broken or has short
circuit

OK

(3) NG

OK

To next page

C-50 Engine ECU connector

measurement

» Measure engine ECU terminal
voltage

» Undo B-115 cam position
sensor connector

« Ignition switch: ON

* Voltage across 50 — earth

OK: 4.9 ~5.1V

|—>Repair

—>| Check connector C-50

OK |NG
Repair

Y

Check and repair harness

between crank angle sensor and

Engine ECU

« Check to see if output wire is
broken

NG
Y

NG

Check connector C-50

OK
Y

NG

Check harness between cam
position sensor and Engine ECU
» Check to see if output wire

has short circuit

OK
Y

OK

|—>Repair

———>Repair

|C0nfirm fault symptoms

I

NG

Y

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

| Replace engine ECU

NG

4>| Check connector C-49

OK

Y

Check and repair harness

between cam position sensor and

Engine ECU

» Check to see if earth wire is
broken or damaged.

|—>Repair
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From previous page

OK

Y

NG

B-115 Cam position sensor
connector output waveform
measurement (using an
oscilloscope)

* Using test harness (MB991709),
connect to connector, then take
measurement at pick up harness

 Engine idling

« Voltage across 2 - earth

OK: Output waveform should be

as explained in P.13A-92
(Instructions for checks done
using oscilloscope), max.
value at least 4.8V, min. value
0.6V or less. There should be
no noise in the output
waveform.

OK
Y

OK

|Confirm fault symptoms

NG

Y

|Rep|ace engine ECU

NG

—>| Check connector B-19X

|—>Repair

OK
\

NG

Check harness between cam

position sensor and Engine

control relay

» Check to see if power supply
cable is damaged.

—>Repair

OK
Y

NG

Check connector C-49, C-50

—>Repair

OK

Y

NG

Check harness between cam

position sensor and Engine ECU

» Check to see if output wire is
damaged

» Check to see if earth wire is
damaged

—— > Repair

OK
Y

NG

Check cam position sensing
cylinder

13A-29

“|eylinder

OK
Y

Replace cam position sensing

OK

| Confirm fault symptoms

|—> Intermittent malfunction (ref.

NG

Y

Chapter 00 — Intermittent
Malfunctions)

|Rep|ace cam position sensor

|—> Intermittent malfunction (ref.

Chapter 00 — Intermittent
Malfunctions)
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Code No0.P0500 Vehicle Speed Sensor System

Probable causes

Inspection Conditions
« Ignition switch: ON

Evaluation conditions

is not input)

« After ignition switch has been turned to ON position, or after 2 seconds
from the time the engine has fully started up
« Engine speed approx. 2,000~4,000 rpm

* No change in vehicle speed signal for duration of 4 seconds (pulse signal

« Vehicle speed sensor malfunction

« Vehicle speed sensor circuit broken, has a
short circuit, or poor connector contact

« Engine ECU malfunction

NO

Is speedometer working
correctly?

YES
Y

OK

C-51 Engine ECU connector
measurement

« Connect connector

« Voltage across 80 — earth
(ignition switch: ON)

OK: When vehicle is pushed,
repeated change 0 & 5V.

Check vehicle speed sensor (ref.

Chapter 54 — Combi. Meter)

NG

—>| Check connector C-51

|—>Repair

Y OK

|Confirm fault symptom

NG

Y

| Replace engine ECU

NG
Y

NG

|Check connector

B-131, C-51

OK
Y

OK

|Confirm fault symptom

I—»Repair

R

OK

Y

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

|Rep|ace engine ECU
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Code No0.P0513 Immobiliser System

Probable causes

Inspection Conditions
« Ignition switch: ON
Evaluation conditions

« Communication error between engine ECU and immobiliser detected.

« Circuit broken, has a short circuit, or poor
connector contact

« Immobiliser ECU malfunction

» Engine ECU malfunction

Remarks

(1) When starting the engine, in cases where there are a number of registered ignition keys within close range, these codes could be
displayed as a result of electrical interference.
(2) These codes may be displayed at the time key ID codes are registered.

NG
Check connectors C-22, C-51, .
—>Repair
C-54
OK
Y NG
Check harness between .
immobiliser and Engine ECU > Repair
OK
Y OK
Confirm fault symptom |—> Intermittent malfunction (ref.
| Chapter 00 — Intermittent
NG Malfunctions)
Y
|Replace immobiliser ECU |
OK
Y OK

|C0nfirm fault symptom

———>Finish

NG
Y

|Rep|ace engine ECU
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Code No.P1500 Alternator FR Terminal System

Probable causes

Inspection Conditions
» Engine speed: at least 50rpm
Evaluation conditions

or battery voltage

 For a 20 second duration, input voltage from the FR terminal, 4.8 ~ 5.2V,

« Alternator FR terminal circuit broken
* Engine ECU malfunction

NG

Check connector B-21

+0K

NG

B-21 Alternator intermediate

connector measurement

* Undo connector, take
measurement at female
connector side

« Ignition switch: ON

 Voltage across 5 — earth

OK:4.9~5.1V

OK

Y

NG

B-21 Alternator intermediate

connector measurement

« Using test harness (MB991658),
connect to connector, then take
measurement at pick up harness

« Ignition switch: ON

 Voltage across 5 - earth

OK: 5~ 6V

OK

Y

NG

B-21 Alternator intermediate

connector measurement

« Using test harness (MB991658),
connect to connector, then take
measurement at pick up harness

« Engine idling (after warming up)

< Radiator fan: not operating

« Voltage across 5 - earth

OK: Voltage drops when

headlamps go from OFF > ON

OK
Y

OK

|Confirm fault symptoms

OK

Y

|Rep|ace engine ECU

'—>

Repair

NG

Check connector C-50

——

+OK

NG

Check harness between

alternator intermediate connector

and Engine ECU

» Check if output wire has short
circuit

——————

y oK

OK

|Confirm fault symptoms

Repair

Repair

]

Y NG

| Replace engine ECU

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

NG

—>| Check connector B-03

OK

Y

NG

Check harness between

alternator connector and

alternator intermediate connector

» Check if power supply cable has
short circuit

OK

Y

|Rep|ace alternator

NG

4>| Check connectors B-03, C-50

OK

Y

NG

Check harness between

alternator and alternator

intermediate connector

» Check if power supply cable is
damaged

OK

\

NG

Check harness between

alternator intermediate connector

and Engine ECU

» Check if power supply cable is
damaged

‘OK

OK

|—>Repair

> Repair

|—>Repair

—— > Repair

—— > Repair

|Confirm fault symptoms

Y NG

|Rep|ace alternator

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)
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Code No.P1603 Battery Back-up Line System

Probable causes

Inspection Conditions
« Ignition switch: ON
Evaluation conditions

« Back-up RAM information from the last time the ignition
switch was turned OFF, has not been recorded

« Battery back-up line circuit is broken, has a short circuit, or
connector contact is poor
« Engine ECU malfunction

YES

Was battery terminal
disconnected immediately before
reading diagnosis code?

> Turn ignition switch to “LOCK”
(OFF) position, wait 10 seconds,
then turn to “ON” position again.

NO

YES | NO

MUT-II Timing Diagnosis Code
» Has Code no.1603 been

Y Y

output?

NG OK

C-50 Engine ECU connector

measurement

* Engine ECU terminal voltage
measurement

« Ignition switch: ON

« Voltage across 60 — earth

OK: Battery voltage

C-50 Engine ECU connector

——>»Finish

Y

measurement

 Undo connector, measure
harness side

« Voltage across 60 — earth

OK: Battery voltage

NG

Y
Check connectors C-21, C-07,
C-209, C-211, C-32

OK NG
> Repair

Y

Check and repair harness

between battery and engine ECU

* Check to see if power supply
cable is broken or has short
circuit

OK

Y

NG

Check connector C-50

|—>Repair

OK

Y

OK

Confirm fault symptoms

|—> Intermittent malfunction (ref.

NG

Y

Chapter 00 — Intermittent
Malfunctions)

Replace engine ECU

Y

Check connectors C-50, C-21,
C-07, C-209, C-211, C-19, C-32

OK NG
— Repair

Y

Check and repair harness
between battery and engine ECU
Check for damage to power
supply cable
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4. List of Fault Symptoms

ITEMS Fault Symptoms Checking
procedures

Communicatio | No communication between MUT-II/Ill and any other system 1

n with MUT Only MUT-II/IIl and Engine ECU can communicate 2

1/11

Engine The engine warning light does not come on immediately after turning ignition switch to 3

warning light “ON *“ position

Engine warning light remains lit. Does not go off. 4

Starting Starting not possible (starter does not Starter does not function 5
turn over)

Starting not possible Starter functions and cranks, but there is no 6

(starter turns over but no initial firing) combustion inside cylinders and engine does
not start

Starting not possible (fires, but not Combustion in cylinders, but engine stalls 7

fully) immediately

Poor starting (starting takes a long Engine starts, but cranking takes a long time

time)

Poor idling Irregular idling During idle running, engine speed fluctuates. 8

(rough idling, hunting) This can normally be seen in the tachometer
needle swinging, and vibrations felt through
the steering wheel, gear stick, and body

Incorrect idling speed Does not idle at correct speed

Engine stalls when idling During idling, the engine stalls irrespective of

(dies out) whether the vehicle is moving

Engine stall Engine stalls when pulling away from When vehicle is idling and throttle pedal is 9
standing (‘pass out’) depressed, or during operation, engine stalls

Engine stalls during deceleration Engine stalls when decelerating. 10

Driving Pulsating/discontinuous combustion When throttle pedal is depressed in order to 11

(hesitation, sag) accelerate from certain speeds, vehicle
response (engine speed) is delayed.
Furthermore, during acceleration, (engine
speed) drops momentarily.

These symptoms are generally referred to as
‘hesitation’. Severe hesitation is referred to as
‘sag’

Poor acceleration Driving at steady speeds is smooth, but when
accelerating, the rate of acceleration does not
respond to increased throttle. So highest
speeds are not reached

Stumble When pulling away from standing, engine
speed responds slowly to initial throttle pedal
movement

Surge Driving at steady speeds, or when
accelerating, the vehicle repeatedly jerks
backwards and forwards

Acceleration shock A major shock is generated on acceleration 12

Deceleration shock A major shock is generated on deceleration 13

Knocking Thudding noise like a dull hammering comes 14
from cylinder walls during driving, resulting in
rough driving.

Ignition mistiming Discrepancy between firing timing and 15
standard values specified for timing.

Stopping Run-on Engine continues to run after ignition switch is | 16

(dieseling/pinking) turned to “LOCK” (OFF) position.

Exhaust fumes | Smelly, white smoke, black smoke Exhaust fumes smell unusually strong. 17

CO and HC densities are high when Exhaust is white or black. CO and HC

idling densities are high when idling

Charging Flat battery Battery loses its charge immediately. 18
Or battery charging capacity is low

Cooling Overheating Engine cooling water temperature unusually 19
high

Radiator fan motor running abnormally | Irrespective of engine cooling water 20
temperature, when ignition switch is turn to
the ON position, the fan motor starts running

AIC A/C not effective Air not cooled down. Or there is a 21
performance discrepancy with temperature set.
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4-1. List of Fault Symptoms

Check Check Items Page
procedures
1 No communication between MUT-II/IIl and any other system 13A-36
2 Only MUT-II/lIl and Engine ECU can communicate 13A-37
3 The engine warning light does not come on immediately after turning ignition switch to 13A-38

“ON “ position
4 Engine warning light remains lit. Does not go off. 13A-39
5 Starting not possible (starter does not turn over) 13A-40
6 Starting not possible (starter turns over but no initial firing) 13A-42
7 Starting not possible (fires, but not fully) 13A-44

Poor starting (starting takes a long time)
8 Irregular idling (rough idling, hunting) 13A-46

Incorrect idling speed

Engine stalls when idling (dies out)
9 Engine stalls when pulling away from standing (‘pass out’) 13A-49
10 Engine stalls during deceleration 13A-50
11 Pulsating/discontinuous combustion (hesitation, sag) 13A-50

Poor acceleration

Stumble

Surge
12 Acceleration shock 13A-52
13 Deceleration shock 13A-53
14 Knocking 13A-53
15 Ignition mistiming 13A-54
16 Run-on (dieseling/pinking) 13A-55
17 Smelly, white smoke, black smoke 13A-55

CO and HC densities are high when idling
18 Flat battery 13A-57
19 Overheating 13A-58
20 Radiator fan motor running abnormally 13A-59
21 A/C not effective 13A-60
22 Engine ECU power supply, engine control relay, ignition switch — IG1 system 13A-61
23 Fuel pump system 13A-63
24 Radiator fan control relay system 13A-65
25 Condenser fan control relay system 13A-67
26 A/C switch system 13A-70
27 AJC compressor relay 13A-71
28 A/C load signal system 13A-73
29 Power steering fluid pressure switch system 13A-74
30 Purge solenoid valve system 13A-75
31 Fuel pressure control solenoid valve system 13A-76
32 Secondary air control solenoid valve 13A-77
33 Waste gate solenoid valve system 13A-78
34 Idle speed control (ISC) servo (stepper motor) system 13A-79
35 Intercooler water spray circuit system 13A-80
36 Intercooler water spray lamp system 13A-82
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6. Checking Procedure for each Fault

Checking Procedure 1

No Communication between MUT-II/IIl and any other system

Probable causes

The probable causes are noted right.

* MUT-II/IIl malfunction

NG

Check connector C-122 I—»
OK
| (1) NG :
C-122 Diagnosis connector »| Check and repair harness between
measurement diagnosis connector and body earth
» Undo connector, then take * Check for broken or damaged earth
measurement on harness side wire

(1) Resistance across 4 - earth

Resistance across 5 - earth

OK: 2Q or less (2) NG

(2) Voltage across 16 - earth 4>| Check connectors C212, C211, C-32

OK: Battery voltage
\

/

OK

Check and repair harness between

diagnosis connector and body earth

» Check to see if power supply cable is
broken or has short circuit

OK
Y
[Replace MUTII/III |
Y OK
| Confirm fault symptoms |——>Finish
NG
Y NG
Check connectors C212, C211, — > Repair
C-32
OK
Y NG
Check harness between ——Repair
diagnosis connector and battery
» Check for damage to power
supply cable
OK
Y NG
Check connector C-107 |—>Repair
OK
Y

Check and repair harness
between diagnosis connector and
body earth

» Check for damage to earth wire

* Diagnosis connector malfunction

lL Repair
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Checking Procedure 2

Only MUT-II/1Il and engine ECU can communicate

Probable causes

The probable causes are noted right.

« Ignition switch malfunction
» Engine control relay malfunction
* Engine ECU malfunction

NG
Confirm engine warning light > Checking procedure 22: Check
* Ignition switch: ON engine ECU power supply, engine
OK: Engine warning lamp lit control relay, ignition switch-1G1
system (ref. P.13A-65)
OK

Y NG
Check connectors C-110, C-12 ———> Repair
<vehicles fitted with MMCS>
C-22, C-23, C-51, C-122

OK
Y NG
Check harness between L > Repair
diagnosis connector and engine

ECU

 Check for damage, short
circuits, or damage to
communication wiring

OK
|Confirm fault symptoms |—> Intermittent malfunction (ref.
NG Chapter 00 — Intermittent
\ Malfunctions)

|Rep|ace engine ECU |
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Checking Procedure 3

The engine warning light does not come on immediately after Probable causes

turning ignition switch ON.

To check whether the engine warning light bulb is broken or not, the « Engine warning lamp bulb is broken
engine ECU checks the engine warning light for a duration of 5 seconds |e Ignition switch malfunction
immediately after the ignition switch is turned to the ON position. « Engine control relay malfunction

« Engine ECU malfunction

NO . _
Is it possible to start the engine? |_> Checking procedure 22: Check engine ECU power
YES supply, engine control relay, ignition switch-IG1 system
(ref. P.13A-65)
Y NG
Check to see if engine warning light is broken _>| Replace engine warning light
(ref. Chapter 54A — Combi. Meter)
OK
\ NG
|Check connecto r C-106 |—> Repair
OK
C-106 Comb ! 4>|NG Check C-212, C-210 |_>NG
-1 ombi. meter connector eck connectors C-212, C- Repair
measurement P
« Undo connector, then take OK
measurement on harness side ‘f
 Ignition switch ON Check and repair harness
« Voltage across 9 — earth _bet_v\_/een Cc.)mb" meter and
OK: Battery voltage ignition switch. .
» Check to see if power supply
cable is broken, or has short
OK circuit
Y NG
Check connector C-49 |—> Repair
y oK NG NG .
C-49 Engine ECU measurement |——3 Check connectors C-22 |———> Repair
* Undo connector, then take OK
measurement on harness side Y
« Ignition switch ON Check and repair harness
* Voltage across22 — earth between combi. meter and
OK: Battery voltage ignition switch.
» Check to see if power supply
OK cable is broken, or has short
circuit
Y NG
Check connectors C-212, C-210 |———> Repair
Y OK

Check and repair harness between combi. meter and ignition| NG
switch. —> Repair
» Check for damage to power supply cable

OK
Check connector C-22

Repair

OK

Y
Check harness between combi. meter and engine ECU.
» Check for damage to power supply cable

NG
—> Repair

OK
. \ OK
|Conf|rm fault symptoms |—> Intermittent malfunction (ref. Chapter 00 — Intermittent
NG Malfunctions)
Y

|Rep|ace engine ECU |
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Checking Procedure 4

Engine warning light stays lit (does not go off)

Probable causes

turns the engine warning light on.

When the engine ECU records the generation of the diagnosis code, it

» Engine ECU malfunction

YES

MUT-II/lIl Diagnosis Code
 Has diagnosis code been

»| Diagnosis Code List
(ref. P.13A-5)

output?
NO
Y NG
Check connector C-49 l—» Repair
OK
y oK oK
C-49 Engine ECU measurement 4>|Confirm fault symptoms
« Undo connector, then take
measurement on harness side NG
* Ignition switch ON i Y
- Voltage across 22 - earth |Replace engine ECU |
OK: Battery voltage
NG
Y NG
Check connector C-22 ———> Repair
OK
Y

Check and repair harness

between combi. meter and

Engine ECU

» Check to see if output cable for
short circuit

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)
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NG

Checking Procedure 5

Starting not possible (starter does not turn over) Probable causes

The probable causes are noted right.

« Starter malfunc

« Battery malfunction
« Ignition switch malfunction

tion

Check battery NG
—>| Repl batt
(ref. Chapter 54 — Battery) eplace batery

NG

+ OK NG

MUT-II/IIl Service Data

* No0.18: cranking signal
« Ignition switch: ST

OK: ON

« Ignition switch: ON

OK: OFF

¢OK

To next page

» Undo connector, then take
measurement on harness side
(1) Voltage across 2 - earth
(Ignition switch: ST)
OK: Battery voltage
(2) Resistance across 2 — earth
OK: 2Q or less

*OK

Check clutch switch
(ref. Chapter 21 — Clutch Pedal)

*OK

Check connectors C-23, B-21,
B-05

NG

NG

y OK

To next page

4>| Check connector B-14X |—>Repair
* OK NG
B-14X Starter interlock relay Check connector C-201 |
connector measurement + OK
« Undo connector, then take S— _
measurement on harness side Check ignition switch )
« Ignition switch: ST (ref. Chapter 54 — Ignition Switch)
* Voltage across 2 — earth OK + NG
* Voltage across 3 — earth Replace ignition
OK: Battery voltage switch
Check connector C-21 |
OK NG Repair
Check and repair harness
between ignition switch and
starter interlock relay
» Check to see if power supply
cable is broken, or has a short
OK
Y NG
Check starter interlock relay —>| Starter interlock relay
(ref. Chapter 16 — Vehicle
Servicing)
y oK NG
|Check connector C-127 |—> Repair
+ oK
- (1) NG
C-127 Clutch switch connector _»ICheck connector C-126, C-22
measurement

Y OK NG_ Repair

Check and repair harness

between starter interlock relay

and clutch switch

» Check to see if power supply
cable is broken or has a short

(2) NG |Check connectors C-126, C-107
-

v OK NG Repair

Check and repair harness

between clutch switch and body

earth

» Check to see if earth wire is
broken or damaged

—>| Replace clutch switch

> Repair
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From previous page | |From previous page |

y OK NG
Check harness between starter ——— Repair
interlock relay and starter
interlock relay intermediate
connector
» Check to see if output wire is
broken or has a short

y OK
OK
Check harness between starter »| Check connector C-42
interlock relay intermediate connector
and starter \ OK NG Repair
OK  Check output wire for short circuit -
Y NG + Check and repair harness between
. NG starter interlock relay intermediate
Check connector B-05 |—> Repair _ connector and Engine ECU
+ OK NG Repair « Check output wire for short circuit
NG
B-05 Starter connector —>| Check connector B-21 > ;
Repair
measurement + OK P
* Undo connector, then take i
measurement on harness side Check and repair harness
« Ignition switch: ST between starter interlock relay
« Voltage across 1 — earth intermediate connector and
OK: Battery voltage starter
» Check to see if output wire is
OK broken
Y NG
Check terminal : B-04 l—» Repair
+ OK
- NG _
B-04 Starter terminal »| Check and repair harness
measurement between battery and starter
* Voltage across 1 — earth + Check to see if power supply
OK: Battery voltage cable is broken or has a short
y OK
NG
Check connectors B-14X, C-21, Repair
C-201 > Rep
y OK NG
Check harness between ignition ——— Repair
switch and starter interlock relay
» Check for damage to power
supply cable
¥ OK NG
Check connector B-21 |—> Repair
y OK NG

Check harness starter interlock | o Repair
relay and starter
» Check for damage to output

wire
y OK
Check connector C-22, C-126, NG .
C-127, C-107 ——> Repair
y OK NG

Check harness between starter | 3 Repair

interlock relay and clutch switch

» Check for damage to power
supply cable

y OK NG
Check harness between battery | 3 Repair
and starter
» Check for damage to power

supply cable
y OK

Replace starter
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Checking Procedure 6

Starting not possible (starter turns over but no initial firing) Probable causes

The probable causes are noted right.

« Battery malfunction

« Ignition switch malfunction
« Ignition system malfunction
« Fuel system malfunction

« Throttle valve malfunction
 Timing belt malfunction

* Engine ECU malfunction

NG

Check battery
(ref. Chapter 54 — Battery)

—>| Replace battery

OK

Y

Confirm engine warning light
« Ignition switch: ON
OK: Engine warning light on

OK

Y

NG
> Check procedure 22: Check engine ECU power supply,
engine control relay, ignition switch — IG1 system (ref.
P.13A-65)
YES

MUT-II/1ll Diagnosis Codes
 Has diagnosis code been output?

—>| Diagnosis Code List (ref. P.13A-5)

NO
Y

MUT-II/Il Actuator Test
* No.07: Fuel pump relay
OK: Sound of fuel pump operating

NO
Y

Does camshaft turn when engine is cranked?

YES

Y

MUT-II/Il Service Data
* No0.18: Cranking signal
* Ignition Switch: ST
OK: ON

* Ignition switch: ON
OK: OFF

OK

MUT-II/1ll Service Data
* No.22: Crank angle sensor
(ref. P.13A-83)

YES
» Checking procedure 23: Check fuel pump system (ref.
P.13A-63)
NO
|—>| Check to see if timing belt is broken
NG NG
4>|Check connector C-50 '—>Repair
OK
Y
Check and repair harness between starter interlock relay
intermediate connector and Engine ECU
» Check to see if output wire is broken
NG
»| Code No. P0335: Check crank angle sensor system
(ref. P.13A-26)

OK
NG

Check connector B-123, B-119

OK
Y NG

5 Repair

NG

B-123, B-119 Ignition coil ———>Check connector B-123, B-119 |———> Repair

connector measurement
* Undo connector, then take

OK

Y

measurement on harness side
« Ignition switch: ON
 Voltage between 1 — earth
OK: battery voltage

OK

Y

Check and repair harness

between ignition switch and

ignition coil for each cylinder

* Check to see if power supply
cable is broken or has a short
circuit

To next page
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|Fr0m previous page |

OK
Y NG
Check spark plug cables (ref. Chapter 16 — Ignition »| Replace spark plug cables
Devices)
Y oK NG
Check spark plugs (ref. Chapter 16 — Ignition Devices) —>1 Replace spark plugs

OK
Y NG

Check ignition coils (ref. Chapter 16 — Ignition Devices) _>| Replace ignition coil

OK
Y NG

Check harness between ignition switch and ignition coil |——— Repair
for each cylinder, and check for damage to power supply

cables
OK
Y OK
| Confirm fault symptoms |—> Finish
NG

Y
|Rep|ace engine ECU |

Y OK

|C0nfirm fault symptoms '—> Finish

NG

Y
Check to see whether anything has contaminated the
fuel (water, light oil etc.)
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Checking Procedure 7

Starting not possible (there is initial firing, but not full firing), start Probable causes
malfunction (starting takes a long time)

The probable causes are noted right. * Battery malfunction

* Ignition system malfunction

* Fuel system malfunction

* Air intake system malfunction
* Timing belt malfunction

» Compression pressure poor
» Engine ECU malfunction

|Has the battery been disconnected recently? After engine has warmed up, run in idling mode for about

<
m
’

10 minutes
NO
Y NG
|Check battery (ref. Chapter 54A — Battery) |—>| Replace battery
OK
Y YES
MUT-II/1ll Diagnosis Codes 4>| Diagnosis Code List (ref. P.13A-5)
« Has diagnosis code been output?
¢ NO e
MUT-II/Il Service Data » Go to checking procedure relevant to diagnosis code for
* No0.13: Air intake sensor the sensor that has generated abnormal service data
* No.21: Water temp. sensor value.(ref. P.13A-8)
« No.25: Atmospheric air pressure sensor <reference>
When all service data values are correct, proceed to OK
If there is even a single abnormal service data value,
proceed to NG.
y OK NG
Check intake hose and air being taken in by inlet > Repair
manifold
y oK NG
Check timing belt timing marks |—>|Adjust timing belt timing marks so that they match up
y OK (1) NG NG .
C50 engine ECU connector »[Check connectors C-50, C-21, |——> Repair
measurement C-07, C-209, C-211, C-32
« Engine ECU terminal voltage
measurement * OK NG
(1) Voltage across 60 - earth Check harness between engine |—— Repair
OK: Battery voltage ECU and battery, and check
(2) Voltage across 46 — earth power supply cable to see if it is
Voltage across 58 — earth broken, has a short circuit, or is
(Ignition switch: ON) damaged
OK: 0.5V or less
- OK - -
Confirm fault symptoms Intermittent malfunction (ref.
+ NG Chapter 00 — Intermittent
Malfunctions)
Replace engine ECU
(2) NG NG
4>| Check connector C-50 |—> Repair
+ OK
Check and repair harness
between engine ECU ~ earth joint
» Check earth wire to see if

OK broken or damaged

To next page
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OK

Y

Check spark plug cables (ref. Chapter 16 — Ignition
Devices)

OK
Y

Check spark plugs (ref. Chapter 16 — Ignition Devices)

NG
»| Replace spark plug cables
NG
4>| Replace spark plugs

Y OK

|Check connectors B-123, B-119

NG
|—> Repair

OK
Y

NG

|Check ignition coils (ref. Chapter 16 — Ignition Devices)

|—>| Replace ignition coil

OK

Y

NG

Check harness between ignition coil and body earth, and
engine ECU and ignition coil, and check to see if
connectors are broken, have any short circuits, or are
damaged

——> Repair

OK

Y

NG

Check compression pressure (ref. Chapter 11 — Engine
Adjustment)

———-> Repair

OK
Y

NG

Check fuel pressure (ref. P.13D-109) *

|—> Repair

K
y ©

NG

Check harness between injectors and engine ECU, and
check to see if connectors are broken, have a short
circuit, or are damaged

——> Repair

V OK

|Replace injectors on all cylinders

Y

OK

|Confirm fault symptoms

|—> Finish

NG
Y

|Rep|ace engine ECU

Y

OK

|Confirm fault symptoms

|—> Finish

NG

Y

Check to see whether anything has contaminated the
fuel (water, light oil etc.)

* Refer to '01-1 Lancer Evolution VII Workshop Manual (No.1036K02)
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Checking Procedure 8

low idling speed), engine stalls when idling (dies out)

Irregular idling (rough idling, hunting), incorrect idling speed (high or

Probable causes

The probable causes are noted right.

« ISC control system malfunction

« Air fuel control system malfunction

« Ignition system malfunction

* Fuel system malfunction

« Exhaust system malfunction

« Exhaust gas cleaning system malfunction
* Throttle valve malfunction

 Timing belt malfunction

» Compression pressure malfunction

« Engine ECU malfunction

After engine has warmed up, run in idling mode for about
10 minutes

—>| Diagnosis Code List (ref. P.13A-5)

Go to checking procedure relevant to diagnosis code for
the sensor that has generated abnormal service data
value.

(ref. P.13A-5)

| Checking Procedure 34: Check idle speed control (ISC)
"~ |servo (check stepper motor system) (ref.P13A-79)

_ | Checking Procedure 29: Power steering fluid pressure
~ | switch system check (ref.P.13A-74)

Match up timing belt timing marks

Repair

Clean throttle body (area of throttle valve)
(ref.P.13D-107) *

Code No. P0130: Check O, sensor system
(ref.P.13A-19)

YES
Has the battery been disconnected recently? |—>
NO
Y YES
MUT-II/11l Diagnosis Codes
» Has diagnosis code been output?
NO
Y NG
MUT-II/Il Service Data >
* No.12: AFS sensor
* No.13: Intake air temp. sensor
* No.14 TPS
* No.21: Water temp. sensor
* No.25: Atmospheric air pressure sensor
(P.13A-83)
<reference>
When all service data values are correct, proceed to OK.
If there is even a single abnormal service data value,
proceed to NG.
OK
v NG
MUT-II/Il Service Data
* No0.45: ISC servo position
(ref. P.13A-83)
OK
MUT-II/1l Service Data
* No.27: Power steering fluid pressure switch
(ref.P.13A-83)
OK
Y NG
Check timing belt timing marks |—>|
OK
\ NG
Check intake hose and air being taken in by inlet
manifold
OK
Y NG
Check throttle body for dirt (area of throttle valve) |—>
Y OK
MUT-II/1ll Service Data NG
* No.11 : Oy sensor (ref. P.13-83) >

To next page

* Refer to '01-1 Lancer Evolution VII Workshop Manual (No.1036K02)
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From previous page |

NG

¢ OK (1) NG
C50 engine ECU connector >
measurement
« Engine ECU terminal voltage
measurement
(1) Voltage across 60 — earth
(2) Voltage across 46 — earth
Voltage across 58 — earth
(Ignition switch: ON)
OK: 0.5V or less
(2) NG

OK

Y

. (1) NG
C-49, C-50 Engine ECU

Check connectors C-50, C-21,
C-07, C-209, C-211, C-32

—> Repair

OK

Y

NG

Check harness between engine
ECU and battery, and check
power supply cable to see it is
broken, has a short circuit, or is
damaged

L 3 Repair

OK
Y

OK

|Confirm fault symptoms

Intermittent malfunction (ref.

|—>

NG
Y

Chapter 00 — Intermittent
Malfunctions)

| Replace engine ECU

NG

|Check connector C-50

Repair
|—>

OK

Y

Check and repair harness

between engine ECU and earth

joint

» Check earth wire to see if
broken or damaged

NG

Check connectors C-49, C-50,

connector measurement

« Engine ECU terminal voltage
measurement

« Engine idling (after warm up)

< Radiator fan: not operating

« Voltage across 52 — earth

OK: headlamps go off > when

they come on, the voltage rises

by about 0.2 ~3.5V.

 Voltage across 52 — earth)

OK: Headlamps go off = if they

come on, voltage drops

OK
Y

B-21, B-03

L 3 Repair

OK

Y

NG

Check harness between

alternator and engine ECU

« check output wire to see if it is
broken, has a short circuit, or is
damaged

L 3 Repair

OK
Y

OK

| Confirm fault symptoms

F—

Intermittent malfunction (ref.

NG

Y

Chapter 00 — Intermittent
Malfunctions)

|Replace alternator

NG

C50 engine ECU connector measurement
» Engine ECU terminal voltage measurement
 Engine idling
» A/IC switch: ON (A/C compressor running)
« Voltage across 65 — earth

(A/C set temp.: minimum temp.)

(Air flow: maximum)
OK: 1V or less

(A/C set temp.: room temp.)

(Air flow: minimum)
OK: Battery voltage

Checking procedure 28: A/C load signal system check
(ref. P.13A-73)

OK

\i

To next page
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OK

Y NG
Check spark plug cables (ref. Chapter 16 — Ignition 4>| Replace spark plug cables
Devices)
OK
Y NG
|Check spark plugs (ref. Chapter 16 — Ignition Devices) }—>{ Replace spark plugs
y oK NG
|Check connector B-123, B-119 |—> Repair
OK
Y NG
|Check ignition coils (ref. Chapter 16 — Ignition Devices) |—>| Replace ignition coil
OK
Y NG

Check harness between ignition coil and body earth, and
engine ECU and ignition coil, and check to see if
connectors are broken, have any short circuits, or are
damaged

L s Repair

OK
Y

NG

Check compression pressure (ref. Chapter 11 — Engine
Adjustment)

L 5 Repair

OK

NG

Check purge control solenoid valve (ref. Chapter 17 —
Exhaust gas cleaning devices checks)

—>| Replace purge control solenoid valve

K
"O

Check fuel pressure (ref. P.13D-109) *

Y

Check harness between injectors and engine ECU, and
check to see if connectors are broken, have a short
circuit, or are damaged

NG
L 3 Repair

OK
Y

|Rep|ace injectors on all cylinders

Y

| Confirm fault symptoms

oK > Finish

NG
Y

|Rep|ace engine ECU

Y

OK

|Confirm fault symptoms

l_> Finish

NG

Y

Check to see whether anything has contaminated the
fuel (water, light oil etc.)

* Refer to '01-1 Lancer Evolution VII Workshop Manual (No.1036K02)
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Checking Procedure 9

Engine stalling when pulling away from standing (pass out)

Probable causes

The probable causes are noted right.

« Ignition system malfunction
« Air intake system malfunction

« Exhaust gas cleaning system malfunction

« Throttle body malfunction
* Engine ECU malfunction

YES
Has the battery been disconnected recently? |—>
NO
Y YES

MUT-II/11l Diagnosis Codes
« Has diagnosis code been output?

Y

OK

NG

Devices)

Check spark plug cables (ref. Chapter 16 — Ignition

Y

OK

NG

After engine has warmed up, run in idling mode for about
10 minutes

—>| Diagnosis Code List (ref. P.13A-5)

—>| Replace spark plug cables

|Check spark plugs (ref. Chapter 16 — Ignition Devices) |—>| Replace spark plugs

Y

OK

NG

|Check connectors B-123, B-119

Y

OK

NG

|_> Repair

|Check ignition coils (ref. Chapter 16 — Ignition Devices) |—>| Replace ignition coil

Y

OK

NG

damaged

Check harness between ignition coil and body earth, and
engine ECU and ignition coil, and check to see if
connectors are broken, have any short circuits, or are

Y

OK

NG

manifold

Check air being taken in via intake hose and inlet

\

i

OK

NG

|Check for dirt on

throttle body (in area of throttle valve) |—>

\

i

OK

OK

|C0nfirm fault symptoms

\

i

NG

|Rep|ace engine ECU

* Refer to '01-1 Lancer Evolution VII Workshop Manual (No.1036K02)

> Repair

——> Repair

Clean throttle body (in area of throttle valve)
(ref. P-13D-107)*

l—» Finish
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Checking Procedure 10

Engine stalling during deceleration

Probable causes

The probable causes are noted right.

« ISC control system malfunction

« Exhaust gas cleaning system malfunction
* Throttle valve malfunction

« Engine ECU malfunction

Has the battery been disconnected recently?

YES
|—> After engine has warmed up, run in idling mode for about

OK
Y

MUT-II/1ll Diagnosis Codes
» Has diagnosis code been output?

NO

Y

MUT-II/IIl Service Data
* No.14: TPS (ref. P.13A-83)

OK

Y

MUT-II/Il Service Data
* No0.45: ISC (servo) position (re.P.13A-83)

does ISC servo position drop to 0 ~ 2 step?

* When decelerating, (engine speed at least 1,000 rpm),

NO
Y

10 minutes
YES
4>| Diagnosis Code List (ref. P.13A-5)
NG
»-| Code N0.P0120: Throttle position sensor system check
(ref.P13A-16)
YES -
> Code No. P.0500: Vehicle speed sensor system (ref.
P.13A-30)
NG

|Check throttle body for dirt (throttle valve area)

|—> Clean throttle body (in area of throttle valve)

OK
Y

(ref. P-13D-107)*

OK

|Confirm fault symptoms

|_> Finish

NG

Y

|Rep|ace engine ECU

* Refer to '01-1 Lancer Evolution VIl Workshop Manual (No.1036K02)

Checking Procedure 11

Pulsating/Discontinuous Combustion (hesitation, sag), Poor Probable causes

Acceleration, Stumble, Surge

The probable causes are noted right.

« Air fuel ratio control system malfunction

« Ignition system malfunction

* Fuel system malfunction

« Intake/Exhaust system malfunction

« Exhaust gas cleaning system malfunction
» Compression pressure poor
 Turbocharger system malfunction

YES

MUT-II/11l Diagnosis Codes
» Has diagnosis code been output?

—>| Diagnosis Code List (ref. P.13A-5)

N
y N

NG

Check ignition timing (ref. Chapter 11 — Engine

Adjustment)

_ | Check crank angle sensor and timing belt cover
~|assembly condition

OK

To next page
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| From previous page

OK
Y

NG

|Check injector operating noise (Use sound scope)

l—»

OK

Y

NG

MUT-II/1ll Service Data

* No.13: Intake air temp. sensor

* No.14: TPS

* No.21: Water temp. sensor

(ref. P.13A-83)

<reference>

When all service data values are correct, proceed to OK
If there is even a single abnormal service data value,
proceed to NG.

Abnormal cylinder code No.P0201 ~ P0204: Check
injector system

OK

Y

NG

Check purge control solenoid valve (ref. Chapter 17
—Exhaust Gas Cleaning Device Checks)

OK
Y

NG

MUT-II/Il Service Data
* No.11: Oy sensor (ref. P.13A-83)

Go to checking procedure relevant to diagnosis code for
the sensor that has generated abnormal service data
value.(ref. P.13A-5)

4>| Replace purge control solenoid valve

OK

Y

Check spark plug cables (ref. Chapter 16 — Ignition
Devices)

OK
Y

NG

Check spark plugs (ref. Chapter 16 — Ignition Devices)

OK
Y

NG

|Check connectors B-123, B-119

Y

Code No. P0130: Check O, sensor system (P.13A-19)

—>| Replace spark plug cables

4>| Replace spark plugs

» Repair

OK
Y

NG

|Check ignition coils (ref. Chapter 16 — Ignition Devices) |—>| Replace ignition coil

OK

Y

NG

Check harness between ignition coil and body earth, and
engine ECU and ignition coil, and check to see if
connectors are broken, have any short circuits, or are
damaged

OK

Y

NG

MUT-II/IIl Actuator Test
* No.12: Waste gate solenoid valve
(P.13A-83)

| s Repair

OK

To next page

Checking Procedure 33: Check waste gate solenoid
valve system (P.13A-78)
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OK
i

Check turbocharger pressure (ref. Chapter 15 — Intake
Exhaust and Vehicle Servicing)

NG
> Repair

OK
Y

Check turbocharging pressure control system (ref.
Chapter 15 — Intake Exhaust and Vehicle Servicing)

NG
> Repair

OK

MUT-II/IIl Actuator Test
No. 09: Fuel pressure control solenoid valve (P.13A-87)

¢OK

valve system (ref. P.13A-76)

Checking procedure 31: Fuel pressure control solenoid

NG

Check fuel pressure (P.13D-109) *

——> Repair

OK
Y

OK

Confirm fault symptoms

}—> Finish

NG
Y

Check compression pressure (ref. Chapter 11 — Engine
Adjustment)

NG
> Repair

OK
Y

OK

Confirm fault symptoms

|—> Finish

NG

Y

Check and repair broken intake hose or inlet manifold,
and air intake

* Refer to '01-1 Lancer Evolution VII Workshop Manual (No.1036K02)

Checking Procedure 12

Acceleration Shock

Probable causes

plug demand voltage during acceleration.

The reason is likely to be ignition leak associated with an increase in spark

« Ignition system malfunction.

MUT-II/11l Diagnosis Codes
» Has diagnosis code been output?

NO

Y

Check spark plug cables (ref. Chapter 16 — Ignition
Devices)

OK
Y

Check spark plugs (ref. Chapter 16 — Ignition Devices)

YES
»| Diagnosis Code List (ref. P.13A-5)
NG
»| Replace spark plug cables
NG
4>| Replace spark plugs

OK
Y

Check connectors B-123, B-119

T%

Repair

OK
\

NG

Check ignition coil component (ref. Chapter 16 — Ignition
Devices)

4>| Replace ignition coil

OK
Y

Check harness between ignition coil and body earth, and
engine ECU and ignition coil, and check to see if
connectors are broken, have any short circuits, or are
damaged




MP| — TROUBLESHOOTING

13A-53

Checking Procedure 13

Acceleration Shock

Probable causes

ISC malfunction is a likely cause.

* ISC control system malfunction

YES

MUT-II/1ll Diagnosis Codes
» Has diagnosis code been output?

4>| Diagnosis Code List (ref. P.13A-5)

NO

\

NG

MUT-II/IIl Service Data
* No.14: TPS (ref. P.13A-83)

-

OK
Y

Code N0.P0120: Throttle position sensor system check
(ref.P13A-16)

NG

Check ISC servo operating noise (P.13D-117) *

R

OK

Y

Checking procedure 34: Check idling speed control (ISC)
servo (stepper motor) system (P.13A-79)

Check and clean throttle body for dirt (throttle valve area)
(ref.P.13D-107) *

* Refer to '01-1 Lancer Evolution VII Workshop Manual (No.1036K02)

Checking Procedure 14

Knocking

Probable causes

The probable causes are noted right.

» Knock sensor malfunction

« Knock control system malfunction
« Spark plug malfunction

« Ignition system malfunction

« Engine ECU malfunction

YES

MUT-II/11l Diagnosis Codes
» Has diagnosis code been output?

]

Diagnosis Code List (ref. P.13A-5) |

NO
\

YES

Check spark plug cables (ref. Chapter 16 — Ignition
Devices)

—

Replace spark plug cables |

OK
Y

YES

Check spark plugs (ref. Chapter 16 — Ignition Devices)

—

Replace spark plugs

OK
Y

YES

|Check connectors B-123, B-119

OK
Y

YES

Check ignition coil component (ref. Chapter 16 — Ignition
Devices)

|—> Repair

—

Replace ignition coil

OK

Y

YES

Check harness between ignition coil and body earth, and
engine ECU and ignition coil, and check to see if
connectors are broken, have any short circuits, or are
damaged

3

OK

Y

Code No0.P0325: Check knock sensor system (P.13A-29)

Repair
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Checking Procedure 15

Ignition timing delay

Probable causes

The probable causes are noted right.

 Crank angle sensor malfunction
« Cam position sensor malfunction
* Timing belt malfunction

« Engine ECU malfunction

YES

MUT-II/1ll Diagnosis Codes
» Has diagnosis code been output?

4>| Diagnosis Code List (ref. P.13A-5)

Y NO OK

OK

Crank angle sensor and can 4>| Confirm fault symptoms |—> Intermittent malfunction (ref.

position sensor output waveform Chapter 00 — Intermittent
measurement NG Malfunctions)

(using an oscilloscope) . y

« Engine idling | Replace engine ECU |

<crank angle sensor>
« B-122 Crank angle sensor
connector output waveform
measurement
* Using test harness (MD998478),
connect connector, then take
measurement at pick up harness
« Voltage between 2 — earth
<Cam position sensor>
* B-115 Cam position sensor
connector output waveform
measurement
* Using test harness (MD991709),
connect connector, then take
measurement at pick up harness
« Voltage between 2 — earth
OK: Both output waveforms should
be as explained in
P.13A-92 (Instructions for checks
done using oscilloscope)

+NG

NG

Confirm crank angle sensor and cam position sensor
mounting conditions

—— > Repair

Y OK

NG

Check timing belt timing marks

—>| Match up timing belt timing marks

Y OK

NG

|Check crank angle sensor vanes

|_>| Replace crank angle sensor vanes

Y OK

NG

|Check cam position sensing cylinder

|—>| Replace cam position sensing cylinder

V OK

|Rep|ace crank angle sensor

Y

OK

Confirm fault symptoms

> Finish

Y NG

Replace cam position sensor

Y

OK

|Confirm fault symptoms

|—> Intermittent malfunction (ref. Chapter 00 — Intermittent

NG

Y

Malfunctions)

|Rep|ace engine ECU
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Checking Procedure 16

Dieseling/pinking (run-on)

Probable causes

The probable causes are noted right.

* Injector malfunction
* Engine ECU malfunction

|Rep|ace injectors on all cylinders

Y

OK

|Confirm fault symptoms

NG

Y

|Rep|ace engine ECU

Checking Procedure 17

|—> Finish

when idling

Smelly, white smoke, black smoke CO and HC densities are high

Probable causes

The probable causes are noted right.

« Fuel air ratio control system malfunction

« Ignition system malfunction

« Fuel system malfunction

« Intake/Exhaust system malfunction

« Exhaust gas cleaning device system
malfunction

« Compression pressure NG

« Catalyst malfunction

« Engine ECU malfunction

YES

MUT-II/1ll Diagnosis Codes
» Has diagnosis code been output?

NO

Y

NG

MUT-II/Il Actuator Test

* No.01: No.1 injector

* No.02: No.2 injector

* No.03: No.3 injector

* No.04: No.4 injector

OK Idling condition changes

« In cases where, even when injectors stop, cylinder
idling condition not changing (NG cylinders) is
observed, proceed to NG

« In cases where all cylinders are OK, or no NG cylinders
can be observed, proceed to OK

»| Diagnosis Code List (ref. P.13A-5)

OK
Y

NG

Check ignition timing (ref. Chapter 11, Engine
Adjustment)

Code No0.P0201: Check No.1 injector, P202: No.2
injector, P0203: No.3 injector, P.204: No.4 injector
systems (ref.P13A-24, 25, 26, 27)

OK

Y

NG

MUT-II/IIl Service Data

* No.12: AFS sensor

* No0.13: Intake air temp. sensor

* No.21: Water temp. sensor

* No.25 Atmospheric air pressure sensor

(ref. P.13A-83)

<reference>

When all service data values are correct, proceed to OK
If there is even a single abnormal service data value,
proceed to NG.

»-| Checking procedure 15 : Check to see if ignition timing is

out (P.13A-54)

OK

Y

To next page

»| GO to checking procedure relevant to diagnosis code for

the sensor that has generated abnormal service data
value. (ref. P.13A-5)
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Y OK

Check air being taken in via intake hose and inlet
manifold

y OK

Check for leaks of exhaust gas from exhaust manifold

I > Repair

Y OK

MUT-II/1ll Service Data
* No.11: Oy sensor (ref. P.13A-83)

NG

»| Code No. P0130: Check O sensor system (P.13A-19)

OK
Y

Check fuel pressure (ref. P.13D-109) *

OK

Y

Check purge control solenoid valve (ref. Chapter 17 —
Exhaust gas cleaning device checks)

Replace purge control solenoid valve

OK

Y

Check PCV valve
(ref. Chapter 17 — Exhaust gas cleaning device checks)

OK

Y

Check spark plug cables (ref. Chapter 16 — Ignition
Devices)

Replace spark plug cables

NG

=
NG

—>| Replace PCV valve
NG

NG

Check spark plugs (ref. Chapter 16 — Ignition Devices)

—>| Replace spark plugs

Y OK

NG

Check ignition coils (ref. Chapter 16 — Ignition Devices)

'—>| Replace ignition coil

OK

Y

Check compression pressure (ref. Chapter 11 — Engine
Adjustment)

NG
—> Repair

Y OK

|Rep|ace injectors for all cylinders

Y

| Confirm fault symptoms

OK
|—> Finish

Y NG

|Rep|ace catalyst

Y

OK

|Confirm fault symptoms

|—> Finish

Y NG

|Rep|ace engine ECU

* Refer to '01-1 Lancer Evolution VII Workshop Manual (No.1036K02)
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Checking Procedure 18

Flat Battery

Probable causes

The probable causes are noted right.

« Battery malfunction

G terminal shorting

* Alternator malfunction

» Engine ECU malfunction

NG

Check battery
(ref. Chapter 54A — Battery)

OK
Y

NG

|Check connector B-21

4>| Replace battery

|—> Repair

OK

Y

B-21 Alternator intermediate

connector measurement

* Undo connector, take
measurement at male connector
side

* Ignition switch: ON

* Voltage across 9 — earth

OK: Battery voltage

NG

NG

+« | Check connectors C-22, C-106,

OK

Y

NG

« B-21 Alternator intermediate

connector measurement

* Undo connector, take
measurement at male connector
side

« Ignition switch: ON

« Voltage across 10 - earth

OK: Battery voltage

OK

NG

/
Check connector C-49

“lc-212, c-210

—— > Repair

OK

Y

Check and repair harness

between alternator intermediate

connector and ignition switch

» Check if power supply cable is
broken or has short circuit

NG

—> | Check Connector B-03

|—> Repair

OK

Y

Check harness between

alternator intermediate connector

and alternator

» Check if output wire has short
circuit

NG
—> Repair

OK

Y

Check harness between

alternator intermediate connector

and alternator

» Check if power supply cable is
broken or has short circuit

NG
—> Repair

OK

Y

Check harness between

alternator and ignition switch

» Check for damage to output
wire

NG
—> Repair

OK

Y

|Replace alternator

|—> Repair

‘OK

C-49 Engine ECU connector

measurement

* Undo connector, take
measurement on harness side

« Ignition switch: ON

* Voltage across 8 - earth

OK: Battery voltage

NG

OK

Y

To next page

»| Check harness between

alternator and alternator

intermediate connector

» Check if power supply cable is
damaged
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y OK
- NG - -
C-49 Engine ECU connector » Check battery charging device
measurements (ref. Chapter 16 Battery Charging
* Measure engine ECU terminal Devices)
voltage
 Engine idling (after warm up)
» Radiator fan: not operating
 Voltage across 8 — earth
OK: Voltage increases 0.2 ~ 3.5V
when headlamps go from
OFF - ON
y OK ok
|C0nfirm fault symptoms |—> Intermittent malfunction (ref.
+ Chapter 00 — Intermittent
NG .
Malfunctions)
|Rep|ace engine ECU |
Checking Procedure 19
Overheating Probable causes
The probable causes are noted right. » Engine cooling water insufficient or deteriorated
 Fan controller malfunction
» Water temp. sensor malfunction
» Thermostat malfunction
» Water pump malfunction
» Condenser fan relay malfunction
» Radiator core malfunction
« Engine ECU malfunction
- - YES - - -
MUT-II/lIIl Diagnosis Codes 4>| Diagnosis Code List (ref. P.13A-5)
« Has diagnosis code been output?
* NO
Check engine cooling water NG . .
(ref. Chapter 14 Vehicle Servicing) 4>| Change or add engine cooling water.

<Remarks>

When there is a significant decrease in engine cooling
water, check to see if water is leaking from anywhere
and, if necessary, repair

*OK

MUT-II/IIl Actuator Test NG _ | Checking procedure 24: Radiator fan control relay
* No.21: Fan controller ~| system check (P.13A-65)

« Ignition switch: ON
OK: Radiator fan operating

y OK
MUT-II/IIl Actuator Test NG | Checking procedure 25: Condenser fan control relay
+ No.37: Condenser fan (HI) ~ | system check (ref. P.13A-67)
* N0.38: Condenser fan (LOW)
Ignition SW: ON

OK: condenser fan operates (low speed)
OK: condenser fan operates (high speed)

yOK
- NG
MUT-II/1ll Service Data » Code no. P0115: water temp. sensor system check
* No.21: Water temp. sensor (ref.P13A-14)
OK: when cold, it is about the same as ambient air temp.

When hot, 80 ~ 120°C

yOK

Thermostat check L| Replace thermostat
(ref. Chapter 14 Thermostat)
OK
NG
|Check water pump |—>| Replace water pump
yoK

|Rep|ace radiator core
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Checking Procedure 20

Radiator Fan Motor Running Abnormally Probable causes

The probable causes are noted right. * Fan controller malfunction
» Engine ECU malfunction

NG
Check connector C-39 |—> Repair
OK
Y oK oK | _ foncion (et
Check radiator fan motor —>|Confirm fault symptoms »| Intermittent malfunction (ref.
operation Chapter 00 — Intermittent
» Undo C-49 engine ECU Malfunctions)
connector Y NG
A Tel’minal 18 Short to eal’th |Rep|ace engine ECU |
« Ignition switch: ON
OK: Radiator fan motor stops
NG
Y OK
C-49 Engine ECU connector measurement »| Replace fan controller
* Undo connector, take measurement on harness side
« Ignition switch: OFF
« Voltage across 18 — earth
OK: 4.9 ~5.1V
NG
Y NG
Check connectors C-34, A-19 — Repair
OK

Y
Check harness between fan controller and engine ECU
« Check if output wire is broken

NG
> Repair

OK

Y

Replace fan controller
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Checking Procedure 21

A/C ineffective

Probable causes

The probable causes are noted right.

« A/C coolant malfunction or overfilled
* A/IC compressor relay malfunction

« Condenser fan system malfunction
* A/C-ECU malfunction

« Engine ECU malfunction

MUT-II/1ll Diagnosis Codes

« Has diagnosis code been output?

E»| Diagnosis Code List (ref. P.13A-5)

+NO

Check A/C compressor magnet
clutch operation
« Engine idling
* A/C set temp
When cabin temp. 25°C or
more:
Max. Cool

When cabin temp. 25°C or less:

Max. Hot
» A/C switch: ON
OK: magnet clutch operates
* A/C switch OFF
OK: magnet clutch does not
operate

NG

y oK

MUT-II/IIl Service Data

* No.28: A/C switch

* Engine idling

» A/IC set temp.

When cabin temp. 25°C or more:
Max. Cool

When cabin temp. 25°C or less:
Max. Hot

» A/C switch: ON

OK: ON

» A/C switch OFF

OK: OFF

NG

Y OK

MUT-II/IIl Service Data

* N0.49: A/C relay

* Engine idling

* A/IC set temp.
When cabin temp. 25°C or more:
Max. Cool
When cabin temp. 25°C or less:
Max. Hot

» A/C switch: ON

OK: ON

» A/IC switch OFF

OK: OFF

NG

Checking procedure 26: A/C
switch system check (ref. P.13A-
70)

V OK

Ref. Chapter 55 — Troubleshooting

Checking procedure 27: A/IC
compressor relay system check
(ref. P.13A-71)

Check A/C coolant charging

(ref. Chapter 55 — Vehicle Servicing)

NG

| Adjust A/C coolant charging
(ref. Chapter 55 — Vehicle Servicing)

MUT-II/Il Actuator Test

* No.37: Condenser fan (HI)

* No.38: Condenser fan (LOW)
« Ignition SW: ON

NG

»| Checking procedure 25: Condenser fan control relay
system check
(ref. P.13A-67)

OK: condenser fan operates (low speed)
OK: condenser fan operates (high speed)

Y OK

Checking procedure 28: A/C load signal system check
(ref. P.13A-73)
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Checking Procedure 22

System

Engine ECU Power Supply, Engine Control Relay, Ignition Switch 1G1

Probable causes

engine control relay ON.

actuator

When ignition switch ON signal is input to ECU, the engine ECU turns

As a result, a battery voltage is supplied to engine ECU, sensor, and

* Ignition switch malfunction
* Engine control relay malfunction
* Engine ECU malfunction

Check battery
(ref. Chapter 54A — Battery)

N

G
—>| Replace battery

y OK

|Check connector B-19X

Repair

F

Fox

|Check engine control relay (P.13D-112) *

yOK

B-19X Engine control relay

connector measurement

» Take measurement on
connector side from which relay
was taken out

« Voltage across 2 - earth

 Voltage across 1 — earth

OK: Battery voltage

NG

y OK

C-50 Engine ECU connector

measurement

« Engine ECU terminal voltage
measurement

« Ignition switch: ON

« Voltage across 47 — earth

« Voltage across 59 — earth

OK: battery voltage

OK

NG -
|_>| Replace engine control relay

NG

4>| Check connector C-34

> Repair

y OK

Check and repair harness

between battery and engine

control relay

» Check if power supply cable is
broken or has short circuit

*NG

NG

Check connector C-50

y OK

NG

C-51 Engine ECU connector

measurement

« Measure engine ECU terminal
voltage

« Ignition switch: ON

« Voltage across 99 - earth

OK: Battery voltage

y OK

To next page

»| Check and repair connector

C-50

|—>Repair

NG

4>| Check connector C-51

|—> Repair

y OK

Check ignition switch (ref.
Chapter 54A — Ignition switch

M Replace ignition switch

system)
y OK

Check connectors C-21, C-209,

NG .
> Repair

C-210, C-201
y OK

Check harness between ignition
switch and engine ECU
» Check to see if output wire

is broken or has short

NG )
—— Repair

circuit
yOK

Check harness and connectors
between ignition switch and 1IG1
output signal for any short circuits
and repair

* Refer to '01-1 Lancer Evolution VII Workshop Manual (No.1036K02)
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y OK (1) NG

C_50 Engine ECU connector 4>|Check connectors C‘SO, B-19X

|&> Repair

measurements
« Measure engine ECU terminal y OK
voltage Check and repair harness
(1) Voltage across 57 — earth between engine control relay and
(Ignition switch OFF) engine ECU
OK: Battery voltage « Check earth wire to seen if it is
(2) Voltage across 57 — earth broken or has short circuit
(Ignition switch : ON)
OK: 1V or less

(2NG . | Check connectors C-50, C-51,
~71c-21, C-209, C-210, C-201

NG
——> Repair

NG

Check harness between ignition
switch and engine ECU
» Check output wire for damage

—> Repair

Y OK

OK

|Confirm fault symptoms

I—» Intermittent malfunction (ref.

NG

Chapter 00 — Intermittent
Malfunctions)

|Replace engine ECU

OK
Y NG
Check connector C-50 |—> Repair
Y OK
Check harness between engine control relay and engine NG

ECU —> Repair

» Check to see if output wire is broken, has a short
circuit, or is damaged

y K NG
Check engine control relay output power supply harness ———> Repair
and connectors for short circuits

OK
Y NG
Check connector C-34 |—> Repair
OK
Y NG

Check harness between battery and engine control relay > Repair
« Check for any damage to power supply cable

OK
Y NG
Check harness between engine control relay and engine | 5 Repair

ECU
» Check output wire for any damage

OK
Y OK
|Confirm fault symptoms |—> Intermittent malfunction (ref. Chapter 00 — Intermittent
Malfunctions)
NG

Y
|Rep|ace engine ECU |
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Checking Procedure 23

Fuel Pump System

Probable causes

« During cranking and driving, engine ECU turns fuel pump relay ON, and
supplies power driving the fuel pump

* When driving with a low load, the engine ECU supplies power, via the
register, to the fuel pump. Also, when driving with a heavy load, power is
supplied directly, and the quantity of fuel sent from the fuel pump
increases

 Fuel pump relay 1 malfunction
 Fuel pump relay 2 malfunction
 Fuel pump relay 3 malfunction

* Fuel pump malfunction

 Fuel pump register malfunctions

* Fuel pump circuit broken, has short circuit, or

poor connector contact
» Engine ECU malfunction

MUT-II/IIl Actuator Test oK »| MUT-II/IIl Actuator Test oK > Intermittent malfunction (ref.
07 Fuel pump (ref. P.13A-87) 13 Fuel pump relay 3 (ref. P.13A-87) Chapter 00 — Intermittent
NG Malfunctions)
y NG Y NG
Check fuel pump relay 1, fuel Check fuel pump relay 3 —>| Replace fuel pump relay 3 |
pump relay 2, and fuel pump (ref. P.13D-112) *
register (ref. P.13D-112) * v OK
OK iG» Repair Fuel pump relay 3 measurement NG »| Check harness between fuel
* Undo connector, then take pump register and fuel pump
measurement on harness side relay 3
« Voltage across 2, 4 — earth
(Ignition switch: ON)
OK: Battery voltage
y OK oK
C-50 Engine ECU connector —>|Check connector C-50
measurements
OK NG
» Undo connector and take Repai
. Y ——= REpair
measurement on harness side | NG
« Undo C-49 engine ECU Check harness between fuel
connector and earth terminal 21 pump relay 3 and fuel pump
* Voltage across 55 —earth register
(Ignition switch: ON) OK NG )
OK: Battery voltage Y ___» Repair
[Replace engine ECU |
Y (1) NG
FLljJeI pump relay 1 measurement 4>|Check connector C-209, C-31 | _[Check and repair hamess
« Undo connector, take NG betw fuel lav 3 and
measurement on harness side Y OK Repair © _eerééﬁ pump refay < an
(1) Voltage across 3 - earth Check and repair harness engme
OK: Battery voltage between fuel pump relay 1 and
(2) Voltage across 1 - earth battery
OK: Battery voltage
(3) Resistance across 4 - earth (2) NG NG
OK: 2Q or less —>|Check connector C-210 |—> Repair
+ oK
NG

Check harness between fuel

pump relay 1 and ignition switch

—> Repair

Y OK

Check ignition switch (ref.
Chapter 54 — Ignition Switch)

(3) NG NG
—>|Check connector C-221 |—> Repair
Check and repair harness
VOK between fuel pump relay 1 and
To next page earth

* Refer to '01-1 Lancer Evolution VII Workshop Manual (No.1036K02)
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OK

Y

C-219 Fuel pump relay - 2
connector measurement
« Undo connector, then take
measurement on harness side
(1) Voltage across 1, 2 - earth
(Ignition switch: ON)
OK: Battery voltage

OK

Y

C-49 Engine ECU connector
measurement
* Undo connector, then take
measurement on harness side
 Voltage across 21 - earth
(Ignition switch: ON)
OK: Battery voltage

OK

\i

NG
» Check and repair harness

between fuel pump relay — 1 and

fuel pump relay - 2
NG NG
4>| Check connector C-21 '—> Repair

OK
\i

Check and repair harness

between fuel pump relay — 2 and

engine ECU
NG

C-49 Engine ECU connector
measurement
« Undo connector, then take
measurement on harness side
 Voltage across 21 - earth
(Ignition switch: ON)
OK: Fuel pump operates
(sound of operation is audible)

NG
|—> Repair

—>| Check connector C-49

OK
Y
| Replace engine ECU |

OK

Y NG NG
B-130 Fuel pump register | Check connector C-21 ——> Repair
connector measurement OK
» Undo connector, then take
measurement on harness side Y
* Voltage across 1 - earth Check and repair harness
(Ignition switch: ON) between fuel pump relay — 2 and
OK: Battery voltage fuel pump register
OK
Y (1) NG NG
D-10 Fuel pump connector > Check connectors D-30,C-131, | 3 Repair
measurement C-21, B-130
» Undo connector, then take OK
measurement on harness side Y
(1) Voltage across 5 - earth Check and repair harness
(Ignition switch: ON) between fuel pump register and
OK: Battery voltage fuel pump
(2) Resistance across 4 - earth
OK: 2Q or less NG
(2) NG .
4>| Check connector D-12 '—> Repair
¢ OK
NG »-| Check and repair harness
between fuel pump and body
OK earth
Y
|Check connector D-10 L Repair
OK

Y

|Replace fuel pump
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Checking Procedure 24

Radiator Fan Control Relay System

Probable causes

When engine control relay is turned ON, the radiator fan control relay
switches ON at the same time, supplying power to the fan controller.
Also, when fan motor drive signal is input to the fan controller from the
ECU, the radiator fan motor operates.

 Radiator fan control relay malfunction

* Fan controller malfunction
« Radiator fan motor malfunction
* Engine ECU malfunction

NG

|Check connector A-11X

I—» Repair

‘OK

NG

Check radiator fan control relay

(ref. Chapter 14 — Vehicle Servicing)

—>| Replace fan control relay

OK

A-11X Radiator fan control relay
connector measurement
» Take measurement on
connector side from which relay
was taken out
(1) Resistance across 3 - earth
OK: 2Q or less
(2) Voltage across 1 — earth
(Ignition switch: ON)
OK: Battery voltage
(3) Voltage across 4 — earth
OK: Battery voltage

(NG

QNG

Check and repair harness

between radiator fan control relay

and body earth

» Check for broken or damaged
earth wire

NG

\

B)NG

Check connectors C-34,
C-23, B-19X

—> Repair

y oK

Check and repair harness

between radiator fan control

relay and engine control relay

» Check to see if power supply
cable is broken or has a short
circuit

OK
Y

NG

Check connector A-19

OK

Y

A-19 Fan controller connector

measurement

* Undo connector, then take
measurement on harness side

« Ignition switch: ON

 Voltage across 3 — earth

OK: Battery voltage

NG

Y

Check and repair harness

between battery and radiator fan

control relay

* Check to see if power supply
cable is broken or has short
circuit

|—> Repair

Check harness between radiator

fan control relay and fan

controller relay

» Check to see if power supply
cable is broken or has short
circuit

NG
—> Repair

OK
/

Check connectors C-34, C-23,
B-19X

NG )
——> Repair

OK

Y

Check harness between radiator

control relay and engine control

relay

» Check power supply cable for
any damage

NG
—> Repair

+OK

OK

To next page

Check and repair harness

between radiator control relay

and body earth

» Check earth wire for any
damage
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V OK

NG

|Check connector C-49

OK
Y

OK

Check radiator fan motor
operation
« Undo C-49 engine ECU
connector
« Ignition switch: ON
OK: Radiator fan motor runs at
high speed

|—> Repair

OK

NG

Y

C-49 Engine ECU measurement

* Undo connector, then take
measurement on harness side

« Ignition switch: ON

« Voltage across 18 — earth

OK: 4.9 ~5.1V

OK

MUT-II/IIl Actuator test

* No.21: fan controller

* Ignition switch: ON

OK: Radiator fan motor operates

»| Intermittent malfunction (ref.

Chapter 00 — Intermittent
Malfunctions)

NG

Y

Replace engine ECU

NG

NG
\

-

Check connector C-34

OK

Y

NG

Check harness between fan

controller and engine ECU

« Check output wire to see if it
has any shorts

OK

Y

Replace radiator fan motor and
fan controller ASSY

Check harness between battery

and radiator fan control relay

» Check for any damage to power
supply cable

—> Repair

OK

Y

NG

Check harness between radiator

fan control relay and fan

controller

» Check for any damage to power
supply cable

——> Repair

OK

\i

Replace radiator fan motor and
fan controller ASSY

|&> Repair

—> Repair
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Checking Procedure 25

Condenser Fan Relay Probable causes
The signal from the engine ECU turns the condenser fan relay ON, » Condenser fan relay (HI) malfunction
supplying power to the condenser fan motor. » Condenser fan relay (LO) malfunction

» Condenser fan motor malfunction

» Condenser fan circuit broken, has a short
circuit, or there is poor connector contact

» Engine ECU malfunction

Check condenser fan motor
(ref. Chapter 14 — Engine
Cooling)
OK
Y NG NG
MUT-II/Il Actuator test 4>| Check connector A-08X |—> Repair
» No 38: Condenser fan oK
(LO) _ Y NG
* Igrntlon switch: ON Condenser fan relay (LO) check 4>| Replace condenser fan relay (LO) |
OK: Condenser fan motor (ref. Chapter 14 — Vehicle
operates (low speed) Servicing)
OK
Y (1) NG
A-08X Condenser fan relay (LO) |-————»~|Check connector C-201 |
connector measurement OK NG
* Take measurement on Y > Repair
connector side from which relay —— -
was disconnected Check ignition switch (ref.
(1) Voltage across 2 - earth Chapter 54 — Ignition Switch)
(Ignition switch: ON) OK
OK: Battery voltage Y NG
(2) Voltage across 4 — earth Replace ignition
OK: Battery voltage switch
Y
Check connectors C-31, C-119,
C-209, C-210
y oK
Check and repair harness
between condenser fan relay
(LO) and ignition switch
» Check to see if power supply
cable is broken or damaged
(2) NG »| Check and repair harness
between battery and condenser
fan relay
» Check to see if power supply
cable is broken or damaged
OK
Y NG —
C-49 Engine ECU connector —>|C eck connectors  C-49,C-34
measurement
» Measure engine ECU terminal
voltage Y OK
: {?r:![tlon switch: SJI_\I th Check and repair harness between
o ag_e_ acros_s' —ear condenser fan relay (LO) and engine
(Ignition switch: ON) ECU
OK: Battery voltage « Check to see if power supply cable
OK OK is broken or damaged

\i

To next page
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OK

Y

MUT-II/IIl Actuator Test

* No 37: Condenser fan
(H

« Ignition switch: ON

OK: Condenser fan motor

operates (high speed)

Replace engine ECU

OK

+OK

NG

A-36 Condenser fan motor
connector measurement
* Undo connector, then take
measurement on harness side
» Undo C-49 engine ECU
connector, and earth terminal 31
* Ignition switch: ON
« Voltage across 2 —earth

OK: Battery voltage

y oK

NG

Check connector A-36

NG

Check harness between
condenser fan relay (LO) and
engine ECU

» Check for any damage to power
supply cable

OK

Y

| Replace engine ECU

4>| Check connector A-09X

Y OK

Condenser fan relay check (HI)
check (ref. Chapter - 14 Vehicle
Servicing)

A-09X Condenser fan relay (HI)
connector measurement

 Take measurement on
connector side from which relay
was disconnected

(1) Voltage across 2 - earth
(Ignition switch: ON)

OK: Battery voltage

(2) Voltage across 4 — earth
OK: Battery voltage

(1) NG

(2) NG

Check and repair harness
between condenser fan relay
(LO) and engine ECU

» Check to see if power supply
cable is broken

—— Repair

—— Repair

Repair

CE

Replace condenser fan relay (HI) |

|

Check connector C-201 |

OK NG ]
Y Repair

Check ignition switch (ref.
Chapter 54 — Ignition Switch)

OK NG

Y
Replace
ignition switch

\

Check connectors C-31, C-119,
C-209, C-210

YOK

Check and repair harness
between condenser fan relay
(LOW) and ignition switch

¢ Check to see if power supply
cable is broken or damaged

OK

To next page

Check and repair harness
between battery and condenser
fan relay

» Check to see if power supply
cable is broken or damaged
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OK
Y NG
C-49 Engine ECU connector » Check connectors C-49, C-34
measurement
» Measure engine ECU terminal V OK
voltage

Check and repair harness
between condenser fan relay (HI)
and engine ECU

» Check to see if power supply
cable is broken or damaged

* Ignition switch: ON
* Voltage across 30 —earth
(Ignition switch: ON)
OK: Battery voltage

OK
\i NG
A-36 Condenser fan motor »| Check and repair harness
connector measurement between condenser fan relay (HI)
* Undo connector, then take and engine ECU
measurement on harness side « Check to see if power supply
» Undo C-49 engine ECU cable is broken

connector, and earth terminal 30
* Ignition switch: ON
* Voltage across 1 - earth

OK: Battery voltage

OK
Y NG
Check connector A-36 |—> Repair
OK
Y NG
Check harness between L » Repair
condenser fan relay (HI) and
engine ECU
» Check for any damage to power
supply cable
OK

Y
Replace engine ECU
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Checking Procedure 26

A/C Switch System Probable causes
When the control panel A/C switch is turned ON, the A/C switch ON signal |+ Control panel A/C switch malfunction
is input to the engine ECU. As a result, the engine ECU turns the A/C » A/C system malfunction
compressor ON. » Engine ECU malfunction
NG

C-51 Engine ECU connector »| Check A/C system
measurement (ref. Chapter 55 — Troubleshooting)
« Engine ECU terminal voltage

measurement
« Engine idling

« A/C set temp
When cabin temp. 25°C or more:
Max. Cool
When cabin temp. 25°C or less:
Max. Hot
« Voltage across 45 - earth
» A/C switch: ON
(A/C compressor operating)
OK: Battery voltage
* A/IC switch OFF
OK: 0.5V or less

OK
Y NG
Check connector C-51 |—> Repair
OK
MUT-II/Il Service Data »-| Intermittent malfunction (ref.
* No0.28: A/C switch Chapter 00 — Intermittent
 Engine idling Malfunctions)

* A/IC set temp
When cabin temp. 25°C or more:

Max. Cool NG
When cabin temp. 25°C or less: » Replace engine ECU
Max. Hot

* A/C switch: ON

OK: ON

» A/C switch OFF
OK: OFF




MP| — TROUBLESHOOTING

Checking Procedure 27

A/C Compressor System

Probable causes

When the A/C switch ON signal is input to the engine ECU,
the engine ECU turns the A/C compressor relay ON.
As a result, the A/IC compressor magnet clutch operates.

« A/C compressor relay malfunction
« A/C compressor magnet clutch malfunction
« Engine ECU malfunction

Check connector B20-X

i

OK

I&Repair

NG

Check A/C compressor relay

(ref. Chapter 55A — Vehicle Servicing)

4>| Replace A/C compressor relay

+0K

B-20X A/C compressor relay

connector measurement

» Take measurement on

connector side from which relay

was taken out

(1) Voltage across 2 - earth
(Ignition switch: ON)

OK: Battery voltage

(2) Voltage across 1 — earth
OK: Battery voltage

(1) NG

(2) NG

OK

Check connector A -39

+OK

A-39 A/C compressor connector

measurement

« Undo connector, then take
measurement on harness side

* Remove B-20X A/C compressor
relay, then create a short circuit
between harness side connector
terminals 1 - 4

« Ignition switch: ON

« Voltage across 1 — earth

OK: Battery voltage

+0K

C-49 Engine ECU connector

measurement

« Engine ECU terminal voltage
measurement

« Ignition switch: ON

« Voltage across 20 — earth

OK: Battery voltage

¢0K

To next page

NG
»-| Check connector C-20, C-119, ——> Repair
C-209, C-210, C-201
* OK

Check and repair harness
between ignition switch and A/C
compressor relay

* Check to see if power supply cable

is broken or has a short circuit

NG

Check connector C-34

|—> Repair

;OK

Check and repair harness
between battery and radiator fan
control relay

* Check to see if power supply

cable is broken or has short circuit

% Repair

NG

M Check connector C-34

|—> Repair

Check harness between A/C

compressor relay and A/C

compressor

» Check output wire cable for any
damage

NG

(1) NG
4>| Check connector C-49

'—> Repair

y OK

Check harness between A/C

compressor relay and engine

ECU

» Check to see if earth wire is
broken or damaged

NG
—> Repair

y OK

13A-71

MUT-II/lIIl Service Data
* N0.49: A/C relay
* Engine idling
* A/IC set temp
When cabin temp. 25°C or
more:
Max. Cool
When cabin temp. 25°C or less:
Max. Hot
» A/C switch: ON
OK: ON
» A/C switch OFF
OK: OFF

OK Intermittent malfunction (ref.
> Chapter 00 — Intermittent
Malfunctions)
OK

—>| Replace engine ECU
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OK
Y

|Check connectors C-20, C-119, C-209, C-210, C-201

I—»NG Repair

OK

Y

Check harness between ignition switch and A/C
compressor relay
» Check power supply cable for any damage

NG )
——> Repair

y oK

Check connector C-34

I—»NG Repair

Y OK

Check harness between fan controller and engine ECU
« Check power supply cable for any damage

NG
—> Repair

OK

Y

Check harness between A/C compressor relay and
engine ECU
« Check for any damage to earth wire

NG .
—> Repair

OK

Y

Check harness between A/C compressor relay and A/C
compressor
» Check for any damage to output cable

NG )
—— Repair

OK

Y

Replace A/C compressor magnet clutch
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Checking Procedure 28

A/C Load Signal System

Probable causes

Detects the size of the A/C compressor load, which depends
on differences in the set temperature. When a high A/C load
signal is input to the engine ECU, the engine ECU decides
that the A/C compressor load is high and operates the throttle
valve control servo so that idling speed increases.

» A/C-ECU malfunction
» Engine ECU malfunction

NG

C-50 Engine ECU connector

measurement

» Engine ECU terminal voltage
measurement

* Engine: idling

» A/C switch: ON
(A/C compressor operating
condition)

* Voltage across 65 — earth

» A/IC set temperature:
Minimum temperature
Air flow: Maximum (Max. cool)
Atmospheric air temp. sensor
ambient temp.: at least 18°C

OK: 1V or less

» A/IC set temp.: Cabin
temperature
Air flow: Minimum

OK: battery voltage

OK
Y

Check connector C-50

OK

Y

C-16 A/C-ECU connector

< manual A/C > or C-18 A/C-ECU

connector <auto-A/C)

measurement

» A/IC-ECU terminal voltage
measurement

* Engine: idling

* A/IC set temp
When cabin temp. 25°C or more:
Max. Cool
When cabin temp. 25°C or less:
Max. Hot

» A/C switch: ON

 Voltage across 2 — earth
<Manual A/C>

 Voltage across 32 - earth
<Auto A/C>

OK: Battery voltage

K
VO

NG
—>|Check connector C-50 |—> Repair
OK
y OK
|Confirm fault symptoms Intermittent fault (ref. Chapter 00
— Intermittent Malfunctions)
yNe
|Replace Engine ECU |
NG
|—> Repair
NG NG
»|Check connector C-16 <Manual | 4 Repair
A/C>, C-18 <Auto A/C>, C-20
OK
v NG
Check harness between engine :
——» Repair
ECU and A/C-ECU pal
» Check output wire for short
circuits
V OK
Check A/C system
(ref. Chapter 55A —
Troubleshooting)
NG

Check connector C-16 <Manual
A/C>, C-18 <Auto A/C>, C-20

—> Repair

OK

Y

Check and repair harness

between engine ECU and A/C-

ECU

« Check to see if output wire is
broken
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Checking Procedure 29

Power Steering Fluid Pressure Switch System

Probable causes

that idling speed increases.

Detects a power steering oil pump load caused by turning of
the steering wheel. When a power steering fluid pressure
switch ON signal is input to engine ECU, the engine ECU
decides that there is an increase in the power steering oil
pump load, and operates the throttle valve control servo so

» Power steering fluid pressure switch malfunction
« Engine ECU malfunction

NG

Check connector A-38

*OK

NG

A-38 Power steering fluid

pressure switch connector

measurement

« Undo connector, then take
measurement on harness side

« Ignition switch: ON

* Voltage across 1 — earth

OK: Battery voltage

|—> Repair

OK

C-50 Engine ECU connector

OK

Y

NG

C-50 Engine ECU connector

measurement

« Engine ECU terminal voltage
measurement

« Engine: idling

« Voltage across 54 — earth

« Steering wheel: not moving

« Ignition switch: ON

OK: Battery voltage

« Steering wheel: turning

OK: 1V or less

OK
Y

NG

Check connector C-50

OK

\i

OK

MUT-II/Il Service Data
* No.27: Power steering fluid
pressure switch (ref. P.13A-83)

Y

measurement

» Engine ECU terminal voltage
measurement

* Ignition switch: ON

* Voltage across 54 - earth

OK: Battery voltage

NG
Y

NG

Check connectors C-50, C-34

OK
Y

NG

Check harness between power

steering fluid pressure switch and

engine ECU

» Check to see if output wire has
short circuit

OK
Y

OK

MUT-II/IIl Service Data
* No.27: Power steering fluid

pressure switch (ref. P.13A-83)

4>| Check connectors C-50, C-34

OK NG

Y L > Repair

Check and repair harness

between power steering fluid

pressure switch and engine ECU

« Check to see if output wire is
broken

———> Repair

——> Repair

NG

Y

| Replace engine ECU

NG

4>| Check connector C-50

OK

Y

Replace power steering fluid
pressure switch

I—» Repair

NG
Y

Replace engine ECU

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

|—> Repair
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Checking Procedure 30

Purge Control Solenoid Valve System

Probable causes

The engine ECU controls air purged from the canister, by

controlling the purge control solenoid valve.

« Purge control solenoid valve malfunction

« Purge control solenoid valve circuit broken, has a short
circuit, or poor connector contacts

« Engine ECU malfunction

Intermittent malfunction (ref.

> Chapter 00 — Intermittent

Malfunctions)

|—> Repair

OK
MUT-II/IIl Actuator Test
* No.8: Purge control solenoid
valve
OK: Operating noise audible,
vibrates
NG
Y NG
Check connector B-07
OK
Y NG

B-07 Purge control solenoid valve

connector measurement

* Undo connector, then take
measurement on solenoid valve
side

* Resistance across 1- 2

OK: 30 to 40Q (at 20°C)

OK

Y

B-07 Purge control solenoid valve

connector measurement

« Undo connector, then take
measurement on harness side

* Ignition switch: ON

* Resistance across 2 - earth

OK: Battery voltage

OK
Y

C-49 Engine ECU connector

measurement

« Engine ECU terminal voltage
measurement

« Ignition switch: ON

 Voltage across 9 — earth

OK: Battery voltage

OK

Y

Check connector C-49

OK

NG
Y |—> Repair

Check and repair harness

between purge control solenoid

valve and engine control relay

» Check to see if power supply
cable is damaged

NG
Y —>» Repair

OK

Check and repair harness

between purge control solenoid

valve and engine control relay

 Check to see if power supply
cable is damaged

OK

i

Replace purge control solenoid
valve

NG

NG
—>| Check connector B-19X

|—> Repair

OK

Y

Check and repair harness

between purge control solenoid

valve and engine control relay

» Check to see if power supply
cable is broken or has a short
circuit

NG
—>| Check connector C-49

NG
———> Repair

OK

\

Check and repair harness

between purge control solenoid

valve ~ engine ECU.

» Check to see if output wire is
broken.

NG
——— Repair

OK

\i

MUT-II/IIl Actuator Test

» N0.08: Purge control solenoid
valve

OK: Operating noise audible,
vibrates

4' NG

Replace engine ECU

OK
- Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)
OK

¢NG

Repair

’

MUT-II/IIl Actuator Test

» N0.08: Purge control solenoid
valve

OK: Operating noise audible,
vibrates

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

+NG

Replace engine ECU
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Checking Procedure 31

Fuel Pressure Control Solenoid Valve System

Probable causes

The fuel pressure control solenoid valve switc

manifold and atmosphere pressure.

introduced to the fuel pressure regulator between the inlet

hes pressure « Fuel pressure control solenoid malfunction

« Engine ECU malfunction

OK
MUT-II/Il Actuator Test > Intermittent malfunction (ref.
* No0.9: Fuel pressure control Chapter 00 — Intermittent
solenoid valve Malfunctions)
OK: Operating noise audible,
vibrates
yNG NG
Check connector B-124 |—> Repair
y OK NG
B-124 Fuel pressure control »| Replace fuel pressure control
solenoid valve connector solenoid valve

measurement

» Undo connector, then take
measurement on solenoid valve
side

» Resistance across 1- 2

OK: 29 to 35Q (at 20°C)

y OK

NG

B-124 Fuel pressure control L|

Check connector B-19X

|—> Repair

solenoid valve connector
measurement

1 ] OK

* Undo connector, then take
measurement on harness side

« Ignition switch: ON

* Resistance across 1 - earth

OK: Battery voltage

Check and repair harness between

fuel pressure control solenoid valve

and engine control relay

* Check to see if power supply cable
is broken or has a short circuit

NG

Check connector C-50 |—> Repair

y OK

Y OK
NG
C-50 Engine ECU connector 4>|
measurement
« Engine ECU terminal voltage
measurement

« Ignition switch: ON
« Voltage across 48 — earth
OK: Battery voltage

Check and repair harness between

fuel pressure control solenoid valve

and engine ECU

* Check to see if output wire is
damaged

NG
—— > Repair

*OK

y OK

|Check connector C-50 |

y OK NG} Repair

MUT-II/1l Actuator Test

OK Intermittent malfunction (ref.

* N0.09: Fuel pressure control
solenoid valve

> Chapter 00 — Intermittent
Malfunctions)

YNG

Replace engine ECU

Check and repair harness OK: Operating noise audible,
between fuel pressure control vibrates
solenoid valve and engine ECU
« Check to see if output wire is y NG
damaged R —ECU
eplace engine
*OK NG, Repair
Check and repair harness NG Repai
between purge control solenoid epar
valve and engine control relay
« Check to see if power supply
cable is damaged
yOK
MUT-II/IIl Actuator Test OK »| Intermittent malfunction (ref.
* N0.09: Purge control solenoid Chapter 00 — Intermittent
valve Malfunctions)
OK: Operating noise audible,
vibrates
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Checking Procedure 32

Secondary Air Control Solenoid Valve System

Probable causes

manifold and atmosphere pressure.

The secondary air control solenoid valve, switches pressure
introduced to the secondary air valve between the intake

« Secondary air control solenoid valve malfunction
» Engine ECU malfunction

OK

MUT-II/IIl Actuator Test »| Intermittent malfunction (ref.
* No.36: Secondary air control Chapter 00 — Intermittent
solenoid valve Malfunctions)

OK: Operating noise audible,
vibrates

* NG

NG

Check connector B-133 |—> Repair

+0K
B-133 Secondary air control NG - Replace secondary air control
solenoid valve connector solenoid valve
measurement

* Undo connector, then take
measurement at inlet valve

* Resistance across 1- 2

OK: 29 to 35Q (at 20°C)

+0K

NG

NG
B-133 Fuel pressure control —>|Check connector B-21, B-19X |—> Repair

solenoid valve connector
measurement

*OK

* Undo connector, then take
measurement on harness side

* Ignition switch: ON

» Resistance across 1 - earth

OK: Battery voltage

Check and repair harness between

secondary air control solenoid

valve and engine control relay

* Check to see if power supply
cable is broken or has a short

« Ignition switch: ON
 Voltage across 5 — earth
OK: Battery voltage

circuit
+OK
C-49 Engine ECU connector b(?heck connector B-21, C-49 |&> Repai
measurement i epair
« Engine ECU terminal voltage +OK NG
measurement

Check and repair harness between | Repair

secondary air control solenoid
valve and engine ECU
* Check to see if output wire is

¢0K
|Check connectors C-49, B-21 |

Y OK |N_G> Repair

Check and repair harness
between secondary air control
solenoid valve and engine ECU

damaged
y OK
OK
MUT-1I/IIl Actuator Test > Intermittent malfunction (ref.
* No.36: secondary air control Chapter 00 — Intermittent
solenoid valve Malfunctions)

OK: Operating noise audible,

vibrates

» Check to see if output wire is
damaged

y NG

Replace engine

ECU

VOK I&B,Repair NG

Check and repair harness N

between secondary air control

solenoid valve and engine control

relay

» Check to see if power supply
cable is damaged

OK

Repair

MUT-1I/11l Actuator Test -
* No.36: Secondary air control
solenoid valve

Intermittent malfunction (ref.
Chapter 00 — Intermittent

Malfunctions)

OK: Operating noise audible,
vibrates

*NG
Replace engine ECU
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Checking Procedure 33

Waste Gate Solenoid Valve System

Probable causes

The waste gate solenoid valve controls pressure that is
introduced to the turbocharger waste gate actuator

» Waste gate solenoid valve malfunction
* Engine ECU malfunction

OK
MUT-II/IIl Actuator Test » Intermittent malfunction (ref.
* No0.12: Waste gate solenoid Chapter 00 — Intermittent
valve Malfunctions)
OK: Operating noise audible,
vibrates
NG
NG
Check connector B-30 |—> Repair
y oK NG

B-30 Waste gate solenoid valve
connector measurement

valve

Replace waste gate solenoid

* Undo connector, then take
measurement on solenoid valve
side

* Resistance across 1- 2

OK: 29 to 35Q (at 20°C)

OK

\

NG

B-30 Waste gate solenoid valve

NG
4>| Check connector B-19X

———> Repair

connector measurement
* Undo connector, then take

+OK

measurement on harness side
« Ignition switch: ON
* Resistance across 1 - earth
OK: Battery voltage

Check and repair harness
between waste gate solenoid
valve and engine control relay
» Check to see if power supply
cable is broken or has a short

« Ignition switch: ON
« Voltage across 41 — earth
OK: Battery voltage

between waste gate solenoid

valve and engine ECU

» Check to see if output wire is
damaged or has a short circuit

circuit
OK
Y NG NG
C-50 Engine ECU connector 4>|Check connector C-50 |—> Repair
measurement *OK
« Engine ECU terminal voltage : NG
measurement Check and repair harness

—> Repair

Y OK

y OK

|Check connector C-50 |

Repair

Y
Check and repair harness
between waste gate solenoid
valve and engine ECU

valve

vibrates

MUT-II/IIl Actuator Test
* No.12: waste gate solenoid

OK: Operating noise audible,

OK

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

Y

Check and repair harness

between waste gate solenoid

valve and engine control relay

» Check to see if power supply
cable is damaged

"OK

NG .
——> Repair

OK

» Check to see if output wire is Y NG
damaged Replace engine ECU
OK NG Repair

MUT-II/IIl Actuator Test

* No0.12: Secondary air control
solenoid valve

OK: Operating noise audible,

Y

Malfunctions)

Intermittent malfunction (ref.
Chapter 00 — Intermittent

vibrates
* NG

Replace engine ECU
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Checking Procedure 34

Idle speed control (ISC) servo (servo motor) Probable causes
The engine ECU controls the volume of air intake during * ISC servo malfunction
idling, by opening and closing the servo valve in a by-pass « ISC servo circuit broken, has a short circuit, or poor
passage. connector contact
« Engine ECU malfunction

Check connector B-126

NG

|—> Repair

+OK

B-126 ISC servo connector
measurement

* Undo connector, then take

measurement on ISC servo side

» Resistance across 1- 2

» Resistance across 2— 3

» Resistance across 4-5

» Resistance across 5— 6

OK: 28 to 33Q

NG
——>|Replace ISC servo

OK

\i

B-126 ISC servo connector

measurement

* Undo connector, then take
measurement on harness side

« Ignition switch: ON

» Resistance across 2 — earth

* Resistance across 5 — earth

OK: Battery voltage

NG NG
— > Check connector B-19X ———> Repair

yOK

Check and repair harness

between ISC servo and engine

control relay

» Check to see if power supply
cable is broken or has a short

OK

)

C-50 Engine ECU connector

measurement

« Engine ECU terminal voltage
measurement

 Voltage across 14 — earth

 Voltage across 15 — earth

 Voltage across 28 — earth

 Voltage across 29 — earth

OK: Immediately after starting up
of warm engine is completed,
the voltage changes noted
below are repeated
<when using circuit tester>
Battery voltage < 0 and 6V

circuit
NG NG
4>| Check connector C-50 |—> Repair
yOK
Check harness between ISC NG

RN .
servo and engine ECU Repair

» Check to see if output wire is
damaged or has a short circuit

yOK OK
|Confirm fault symptoms |—> Intermittent malfunction (ref.
NG Chapter 00 — Intermittent
Y Malfunctions)

| Replace engine ECU |

Y OK

|Check connector C-50

Y OK NG, Repair

Check harness between ISC

servo and engine ECU

» Check to see if output wire is
damaged

OK NG

Y —> Repair NG

Check harness between ISC

servo ~ engine control relay.

» Check to see if power supply
cable is damaged.

—— > Repair

y oK

OK

| Confirm fault symptoms

|—> Intermittent malfunction (ref.

Y NG

Chapter 00 — Intermittent
Malfunctions)

|Replace engine ECU




13A-80

MP| — TROUBLESHOOTING

Checking Procedure 35

Intercooler Water Spray Circuit System

Probable causes

filling efficiency.

* When the intercooler water spray switch (manual) is turned ON, an
intercooler water spray manual ON signal is input to the engine ECU.
When it receives this signal, the engine ECU turns the intercooler
water spray switch ON, runs the intercooler water spray switch motor,
sprays water into the intercooler to cool the intake air, and improves

* When the intercooler water spray switch (auto) is turned ON, an
intercooler water spray switch auto ON signal is input to the engine
ECU. When it receives this signal, the engine ECU, during high load
driving conditions, intermittently turns the intercooler water spray relay
ON, runs the intercooler water spray motor, sprays water into the
intercooler to cool the intake air, and improves filling efficiency.

* Intercooler water spray switch malfunction

« Intercooler water spray relay malfunction

« Intercooler water spray motor malfunction

« Intercooler water spray relay circuit broken, short
circuit, or poor connector contact

« Intercooler water spray switch circuit broken, short
circuit, or poor connector contact

« Ignition switch malfunction

* Engine ECU malfunction

OK

Check intercooler water spray jet

« Ignition switch: ON

« Intercooler water spray switch
(manual): ON
OK: Intercooler water spray
operates

OK

+ | D-32 Intercooler water spray

NG

Y

OK

Check intercooler water spray jet

« Undo engine ECU connector
C-49, then earth 35 terminal

« Ignition switch: ON
OK: Intercooler water spray
operates

switch connector measurement
» Undo connector, then take
measurement on harness side
* Ignition switch: ON
« Voltage across 5 - earth
OK: Battery voltage

y NG

|Check connector C-22, C-50

+OK

|_>NG Repair

Check harness between engine

ECU and intercooler water spray

switch

» Check to see if signal wire is
broken or has short circuit

OK NG

Repair

| Replace engine ECU

OK

D-32 Intercooler water spray

yNe

NG

|Check connector C-220

OK

Y

NG

Check intercooler water spray
relay (ref. Chapter 15 Intake and
Exhaust)

\i

switch connector measurement

» Undo connector, then take
measurement on harness side

« Ignition switch: ON

« Voltage across 3, 5 - earth
OK: Battery voltage

NG

|Check connector C-22, C-50

Y OK

‘ﬁ Repair

Check harness between engine

ECU and intercooler water spray

switch

» Check to see if signal wire is
broken or has a short circuit

OK

Y

| Replace engine ECU

NG .
Repair
|

|—> Repair

»| Replace intercooler water spray

OK

\i

|T0 next page

relay

—>| Check connector D-32 |

OK

Y ‘N_G> Repair

Check intercooler water spray
switch (ref. Chapter 15 Intake and

Exhaust)
1 ] NG} Repair

OK
Check harness between
intercooler water spray switch
and engine ECU
« Check signal wire for damage

VOK NG, Repair

Intermittent malfunction (ref.
Chapter 00 — Intermittent
Malfunctions)

—>| Check connector D-32 |

OK

Y IE, Repair

Check intercooler water spray
switch (ref. Chapter 15 Intake and

Exhaust)
vOK NG, Repair
|Check connector C-107 |

OK

NG .
Y L Repair
Check harness between
intercooler water spray switch
and engine ECU
« Check earth wire to see if it is

broken or damaged
Y NG, Repair

OK
Check and repair harness
between intercooler water spray
switch and engine ECU
» Check to see if signal wire is
damaged
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From previous page

y OK

C-220 Intercooler water spray
relay connector measurement
* Undo connector, then take
measurement on harness side
 Voltage across 3, 1 - earth
(Ignition switch: ON)
OK: Battery voltage

NG

yOK

C-49 Engine ECU connector
measurement
« Undo connector, then take
measurement on harness side
» Voltage across 35 - earth
(Ignition switch: ON)
OK: Battery voltage

+OK

|Check connector C-31

yOK

Check harness between

intercooler water spray relay and

intercooler water spray relay

motor

*Check power supply cable to see
if it is broken, has a short circuit,
or is damaged

NG

yOK

Check harness between

intercooler water spray relay

motor and earth

¢ Check to see if earth wire is
broken or damaged

NG

yOK

Check connectors C-209,
C-210, C-201, C-208

NG

yOK

Check harness between

intercooler water spray relay and

ignition switch

» Check to see if power supply
cable broken or damaged

NG

yOK

»-| Check connectors C-209,

C-210, C201, C-208

NG )
—>Repair

Y OK

Check harness between intercooler

water spray relay and ignition switch

* Check to see if power supply cable
is broken or has a short circuit

NG .
— Repair

Yy OK

Check ignition switch
(ref. Chapter 54)

NG NG )
—>|Check connectors C-22, C-208 '—»Repalr

yOK

Check and repair harness

between intercooler water spray

relay and engine ECU

» Check signal wire to see if
broken or if it has a short circuit

Ib Repair

> Repair

—> Repair

——> Repair

—> Repair

NG
Check connectors C-22, C-49 |—> Repair
y OK
Check harness between L Repair

intercooler water spray relay and

engine ECU

*Check to see if signal wire is
damaged

YOK

Check connector A-34

yOK

Check intercooler water spray
relay motor (ref. Chapter 15
Intake and Exhaust)

NG

yOK

Replace engine ECU

% Repair

——> Repair
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Checking Procedure 36

Intercooler Water Spray Light System

Probable causes

The engine ECU turns the intercooler water spray switch light | Intercooler water spray bulb breaking
on when the intercooler water spray switch (auto) is ON. « Ignition switch malfunction

« Intercooler water spray light circuit broken, has a short
circuit, or poor connector contact

« Intercooler water spray switch circuit broken, has a short
circuit, or poor connector contact

< Engine ECU malfunction

NG

Check for broken intercooler
water spray light bulb (ref.
Chapter 54 — Combi. Meter)

+OK

OK

Replace intercooler water spray
light

Check intercooler water spray

light coming on

« Undo engine ECU connector C-
51, and earth 90 terminal

« Ignition switch: ON

OK: Intercooler water spray light
comes on

Y NG

C-106 Combi. meter connector NG

Checking procedure 35:
Intercooler water spray circuit
system check (ref. P.13A-80)

»| Check connectors  C-212, NG

measurement

* Undo connector, then take
measurement on harness side

« Ignition switch: ON

« Voltage across 9 — earth

OK: Battery voltage

"OK

NG

C-210, C-201 > Repair

yOK
Check harness between combi. NG » Repair
meter and ignition switch
*» Check to see if power supply
cable is broken or has a short
circuit

fox
| Replace ignition switch |

NG
C-51 Engine ECU connector 4>|Check connectors C-22, C-108 |—> Repair

measurement

* Undo connector, then take
measurement on harness side

* Ignition switch: ON

« Voltage across 90 — earth

OK: Battery voltage

VOK NG

VOK

Check and repair harness

between combi. meter and engine

ECU

*» Check to see if signal wire is
broken or has a short circuit

Check connectors C-212, —> Repair

C-210, C-201, C-106

Check and repair harness NG

between combi. meter and

ignition switch

» Check to see if power supply
cable is damaged

yoK NG

—> Repair

Check connectors  C-108, C-22, ————» Repair

C-51

OK

Y

Check and repair harness

between combi. meter and engine

ECU

» Check to see if signal wire is
damaged
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6. SERVICE DATA TABLE
Item | Check Items | Checking Conditions Normal Code No. or Page
No. condition Checking
Procedure No.
11 O, sensor Engine warm (lean by When 200mV or Code No. P0130 | 13A-16
decelerating, rich by decelerating less
racing) rapidly from
4,000rpm
During harsh 600 to
racing 1,000 mV
Engine warm Idle running 400mV or
(Using O, sensor signal, | 2,500rpm less
as well as checking < 600 to
air/fuel ratio, control 1,000mV
status is checked by (Changes)
ECU
12 Air flow *  Engine cooling Idle running 17t043Hz | - -
sensor * water temp: 80 to 95°C 2,500rpm 40 to
e Lights/ignition 100Hz
devices, electric cooling | Racing Frequency
fans, ancillary devices: will
OFF increase in
e Transmission in response to
Neutral racing
13 Intake air Ignition switch: ON or When intake air -20°C Code No. P0110 | 13A-10
temperature | engine running temp. is -20°C
sensor When intake air | 0°C
temp. is 0°C
When intake air 20°C
temp. is 20°C
When intake air 40°C
temp. is 40°C
When intake air 80°C
temp. is 80°C
14 Throttle Ignition switch: ON In idle position 535 to Code N0.P0120 | 13A-13
position 735mV
sensor Gradually open Increases
as valve
opens
Fully open 4,500 to
5,000mV
16 Battery Ignition switch: ON Battery Procedure No. 13A-61
voltage voltage 22
18 Cranking Ignition switch: ON Engine: stopped | OFF Procedure 13A-61
signal Engine: cranking | ON No.22
(ignition
switch — ST)
Remarks

* When vehicle is new (about 500km or less), the air flow sensor output frequency may be about 10% high
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Item | Check Items | Checking Conditions Normal Code No. or Page
No. condition Checking
Procedure
No.
21 Water temp. | Ignition switch: ON or When water -20°C Code No. 13A-11
sensor engine running temp. is —20°C P0115
When water 0°C
temp. is 0°C
When water 20°C
temp. is 20°C
When water 40°C
temp. is 40°C
When water 80°C
temp. is 80°C
22 Crank angle | « Engine cranking Compare Same -
sensor «  Engine speed meter: | engine speeds
Connected from engine
speed meter
and MUT-II
Engine: idling When water 1,300 to - -
temp. is —20°C | 1,500rpm
When water 1,300 to
temp. is 0°C 1,500rpm
When water 1,300 to
temp. is 20°C 1,500rpm
When water 1,150 to
temp. is 40°C 1,350rpm
When water 600 to 900rpm
temp. is 80°C
25 Atmospheric | Ignition switch: ON Altitude: Om 101kPa Code 13A-8
air pressure Altitude: 600m | 95kPa No.P0105
Altitude: 88kPa
1200m
Altitude: 81kPa
1800m
27 Power Engine: idling Steering wheel | OFF Procedure 13A-74
steering not moving No.29
fluid Steering wheel | ON
pressure turning
switch
28 A/C switch Engine: idling A/C switch: OFF Procedure 13A-70
(when A/C switch is ON, OFF No.26
the compressor should A/C switch: ON | ON
be running
34 Air flow Engine: warmed up Idling ON Code 13A-6
sensor reset 3,000rpm OFF No.P0100
signal
37 Volumetric e Engine cooling Idling 15 t035% - -
efficiency water: 85 to 95°C 2,500rpm 15 to 35%
»  Lights/ignition Harsh racing Volumetric
devices, electric cooling efficiency will
fans, ancillary devices: increase in
OFF response to
racing




MPIl — TROUBLESHOOTING 13A-85
Iltem | Check Items | Checking Conditions Normal Code No. or Page
No. condition Checking
Procedure
No.
41 Injector Engine: cranking When water 2510 37ms - -
operating temperature 0°C
time *1 (all cylinders
injecting
simultaneously)
When water 15 to 22ms
temperature 20°C
When water 4.2 10 6.3ms
temp. 80°C
Injector e Engine: Cooling Idle running 1.5t0 2.7ms
operating water temp. 80 to 95°C 2,500rpm 1.2to 2.4ms
time *2 *  Lights/ignition During harsh Increases
devices, electric cooling | racing
fans, ancillary devices:
OFF
e Transmission:
Neutral
44 Ignition e After engine has Idle running 0to 13°C - -
advance warmed up BTDC
+  Settiming light (Set | 2,500rpm 20 to
timing light for firing on 40°BTDC
actual ignition timing)
45 ISC (servo) e Engine: Cooling A/C switch: OFF 2to 25 STEP - -
position *3 water temp. 80 to 90°C | A/C switch 10 to 70 step
e Lights/ignition OFF — ON increase
devices, electric cooling
fans, ancillary devices:
OFF
e Transmission:
Neutral
e Engine: idle running
(when A/C switch ON,
compressor is
operated)
49 A/C relay Engine: after warming A/C switch: OFF OFF Procedure 13A-71
up, idle running (compressor No.27
clutch not
operating)
A/C switch: ON ON
(compressor
clutch
operating)
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Iltem | Check Checking Conditions Normal Code No. or Page
No. ltems condition Checking
Procedure
No.
Al0 | O, sensor Engine: after warming up | Rapid 200mV or less Code 13A-16
((lean by decelerating, deceleration No.P0130
rich by racing) from 4,000rpm
During harsh 600 to 1,000mV
racing
Engine: after warming up | Ildle running 400mV or less
(as well as using the O, 600 « 1,000m
sensor signal to check V (changes)
air/fuel ratio), control 2,500rpm
status is checked by
engine ECU
24 00 | Vehicle Driving at 40km/h Approx. 40km/h | Code 13A-30
speed No.P0500
sensor
810 | Learned Engine: warmed up, no load 2,500rpm -12.5t0 12.5% Code 13A-19
value (during fuel/ratio feedback control) No.P0170
82 0 | Feedback Engine: warmed up, no load 2,500rpm -20 to 20% Code 13A-19
(during fuel/ratio feedback control) No.P0170
87 0 | Engine Engine: after warming up | Ildle running 15 to 35% - -
load 2,500rpm 15 to 35% - -
8A 0O | TPS1 * Engine: after Foot off the 8 to 16% Code 13A-13
(Throttle warming up throttle pedal No.P0120
valve e Ignition switch: ON Foot Increases in
opening) (engine stopped) depressing response to
throttle pedal pedal pressure
Throttle pedal 80 t0100%
fully open
Remarks

*1. The duration that injectors operate represents the time during which the power supply voltage is 11V, and cranking speed

is 250rpm or less.

*2. When the vehicle is new (500km or less on the clock), the injector operating time may be as much as 10% longer than the

standard time.

*3. When the vehicle is new (500km or less on the clock), the stepper motor step may be as much as 30 steps more than the

standard value.

[0 This is not shown when check motor service data is selected.
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7. ACTUATOR TEST TABLE
Item | Check Drive details Checking Conditions Normal Code No. or Page
No. | Items condition Checking
Procedure
No.
01 No.1 Cuts fuel to No.1 | Engine: after warming up, engine | ldling Code 13A-20
injector injector idling condition No.P0201
02 No.2 Cuts fuel to No.2 | (Fuel supply to each injector is changes Code 13A-21
injector injector cut in turn. Cylinders where the (either No.P0202
03 No.3 Cuts fuel to No.3 | idling condition does not change fluctuating, | Code 13A-22
injector injector are checked) or stalling | No.P0203
04 | No.4 Cuts fuel to No.4 engine) Code 13A-23
injector injector No.P0204
07 Fuel Fuel pump which | «  Engine: Pinch the Pulse is Procedure 13A-63
pump circulates fuel cranking return hose felt No.23
operates e Fuel pump: with fingers,
forced driving and feel for
Checks to be the pulse of
done for both the | fuel flowing
above conditions | Listen for the | Operating
sound of the | noise is
pump near audible
the fuel tank
08 Purge Solenoid valve Ignition switch: ON Operating | Procedure 13A-75
control turns from OFF noise is No.30
solenoid to ON audible
valve when
driven
09 Fuel Solenoid valve Ignition switch: ON Operating | Procedure 13A-76
pressure turns from OFF noise is No.31
control to ON audible
solenoid when
valve driven
12 Waste Solenoid valve Ignition switch: ON Operating | Procedure 13A-78
gate turns from OFF noise is No.33
solenoid to ON audible
valve when drive
13 Fuel Fuel pump relay e Ignition switch: ON Operating | Procedure 13A-63
pump =3 turns from e Listen for sound of pump noise is No.23
relay - 3 OFF to ON operating near the fuel tank audible
when
driven
17 Standard | Sets engine ECU | »+  Engine: idling 5°BTDC - -
ignition to ignition timing « Timing light is set
timing adjustment mode
21 Fan Radiator fan Ignition switch: ON Fan motor | Procedure 13A-65
controller | motor is driven rotates at No.24
high
speed
36 Secondary | Solenoid valve Ignition switch: ON Operating | Procedure 13A-77
air control | tyrns from OFF noise is No.32
solenoid to ON audible
valve when
driven
37 Condenser | Condenser fan e Ignition switch: ON Fan motor | Procedure 13A-67
fan (HI) motor is driven rotates at | No.25
high
speed
38 Condenser | Condenser fan e Ignition switch: ON Fan motor
fan (LOW) | motor is driven rotates at
low speed
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8. ENGINE ECU CHECKS
8-1 Terminal voltage chart
Engine ECU connectors

112 ] [3]4] [5]6] [7]8] [41]af43[4q 46]47] [71[72] [73[74 75076 | 77
9 |10 j11)1213]1ahs1e[17]18]19}20l21|o2los) |48l40]50]51|52|53]54[55]56)57| 58 | 59 [78]79i80]81i82|83(84]85]e6|87]88! 89 | 90
24 125] [oee7iosbel olstlsolss] |aales| eol61] e2l63le4] |esled| | 6768 (91[92ea [o4los] [9els7[o8] |99 [100
26038AU
Iltem | Check Items Checking Conditions (engine condition) Normal condition
No.
1 No.1 injector Engine: after warming up, from engine idling Momentary slight drop from 11 to 14V
the throttle pedal is suddenly depressed
9 No.2 injector (Fuel supply to each injector is cut in turn.
Cylinders where the idling condition does not
24 No.3 injector change are checked)
2 No.4 injector
3 O, sensor Engine: idling 1V or less
Engine: 5,000 rpm Battery voltage
5 Secondary air Ignition switch: ON Battery voltage
control solenoid
valve
8 Alternator G . Engine: after warming up, idling Voltage increase 0.2 to 3.5V
terminal . Radiator fan: not operating
. Headlights: OFF - ON
. Brake light: OFF - ON
. Rear demister switch: OFF — ON
11 Ignition coil Engine: 3,000rpm 0.3to 3.0V
No.1 - No.4
12 Ignition coil
No.2 — No.3
14 Stepper motor Engine: Immediately after warm engine has Battery voltage « 0 to 6V (repeatedly changing)
coil (A1) finished starting up
28 Stepper motor
coil (A2)
15 Stepper motor
coil (B1)
29 Stepper motor
coil (B2)
16 Purge control Ignition switch: ON Battery voltage
solenoid valve
Engine: idling 1V or less
18 Fan controller Radiator fan not operating 0to 0.3V
Radiator fan operating 0.7V or more
19 Air flow sensor Engine: idling Oto 1V
reset signal
Engine: 3,000rpm 6 to 9V
20 A/C relay . Engine: idling Battery voltage or transient 6V or more - 1V or
. A/C switch: OFF - ON (compressor less
operating)
21 Fuel pump Ignition switch: ON Battery voltage
relay
Engine: idling 1V or less
22 Engine warning | Engine switch: LOCK (OFF) - ON 1V or less - Battery voltage (after several
light seconds)
30 Compressor Fan not operating (cooling water temp.: 90°C Battery voltage
fan motor relay or less)
an high speed operation (cooling water or less
(HI) Fan high d ion (cooli Worl
temp.: 105°C or more)
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Iltem | Check Items Checking Conditions (engine condition) Normal condition
No.
31 Condenser fan Fan not operating (cooling water temp. 90°C) Battery voltage
motor relay or less)
(Low) - -
Fan low speed operation (cooling water temp. | 1V or less
95°C to 100°C or more)
35 Intercooler Ignition switch: ON Battery voltage
spray relay
Ignition switch: LOCK (OFF) 1V or less
41 Waste gate Ignition switch: ON Battery voltage
solenoid valve Engine: after warming up, idling (using
Premium petrol)
1V or less
42 Voltage applied | Ignition switch: ON 4.9t05.1V
to sensor
43 Crank angle Engine: cranking 0.4 to 4.0V
sensor
Engine: idling 1.5t0 2.5V
44 Water temp. Ignition When water temp.:-20°C | 3.9to 4.5V
sensor switch:ON When water temp.: -0°C 3.2t0 3.8V
When water temp.:20°C 2.3t0 2.9V
When water temp.:40°C 1.3t0 1.9V
When water temp.:60°C 0.7t0 1.3V
When water temp.:80°C 0.3V to 0.9V
45 Tachometer Engine speed: 3,000rpm 0.3t0 3.0V
output
47 Power supply Ignition switch: ON Battery voltage
59
48 Fuel pressure Ignition switch: ON Battery voltage
control solenoid | Engine: Cranking - idling (within about 2 1V or less - Battery voltage
valve minutes)
50 Cam position Engine: cranking 0.4 to 3.0V
sensor Engine: idling 0.5t0 2.0V
51 Atmospheric air | Ignition switch: ON At altitude Om 3.8t04.2V
pressure At altitude 600m 3.5t0 3.9V
sensor At altitude 1,200m 3.3t03.7V
At altitude 1,800m 3.0to 3.4V
52 Alternator FR . Engine: after warming up, idling Voltage drops
terminal . Radiator fan: not operating
. Headlights: OFF - ON
. Brake lights: OFF - ON
. Rear demister switch OFF - ON
54 Power steering Engine: after Steering wheel: still Battery voltage
fluid pressure warming up, idling condition
switch
55 Fuel pump Engine: From idling condition, throttle pedal is | From 1V or less, there is a slight momentary
relay -3 depressed suddenly increase
57 Engine control Ignition switch: LOCK (OFF) Battery voltage
relay Ignition switch: ON 1V or less
60 Back-up power Ignition switch: LOCK (OFF) Battery voltages
supply
61 Air flow sensor Engine: idling 2.2t03.2v
Engine: 2,500rpm
62 Intake air temp. | Ignition switch: ON When intake air 3.8t0 4.4V
sensor temp.:-20°C
When intake air 3.2t0 3.8V
temp.: -0°C
When intake air 2.3t02.9V
temp.:20°C
When intake air 15t0 2.1V
temp.:40°C
When intake air 0.8to 1.4V
temp.:60°C
When intake air 0.4to 1.0V
temp.:80°C
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Item | Check ltems Checking Conditions (engine condition) Normal condition
No.
85 A/C load . Engine: . External air 1V or less
idling temperature sensor
. A/C switch: ambient temp.: 18°C
ON (A/C . A/C set temp.:
compressor Minimum temperature
operating) . A/C air flow:
Maximum (Max Cool)
. A/C set temp.: Battery voltage
Cabin temperature
. AJC air flow:
Minimum
66 Intercooler . Ignition switch: ON 1V or less
water spray . Intercooler water spray switch: ON
switch (Auto) . Ignition switch: ON Battery voltage
. Intercooler water spray switch: OFF
67 Intercooler . Ignition switch: ON 1V or less
water spray . Intercooler water spray switch: ON
switch . Ignition switch: ON Battery voltage
(Manual) . Intercooler water spray switch: OFF
68 Ignition switch Engine: cranking 8V or more
- ST
99 Ignition switch Ignition switch: ON Battery voltage
-1G
71 O, sensor Engine: after warming up, maintain 2,500 rpm | o «, 8V (changes repeatedly)
(Check using a digital voltmeter)
78 Throttle Ignition switch: ON Throttle valve set to 0.535 t0 0.735V
position sensor idle position
Throttle valve set to 4.5t0 5.0V
fully open
80 Vehicle speed *  Ignition switch: ON 0 < 5V
sensor . Vehicle moving slowly forwards (changes repeatedly)
83 A/C switch Engine: idling A/C switch: OFF 0.5V or less
. A/C switch: ON Battery voltage
. A/C set temp.
When cabin temp.
25°C or more: Max
cool
When cabin temp.
25°C or less: Max
Hot
40 Intercooler Ignition switch: ON Battery voltage
;/i\;ar:ter spray Ignition switch: LOCK (OFF) 1V or less
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8-2. TABLE SHOWING HARNESS SIDE CONNECTOR TERMINAL RESISTANCES AND CONTINUITY

Engine ECU harness side connectors

77 76 [75] 7473 [72[77) [47]46 [45 aalagiazat] [8]7] [6]5 413 {21+
50 | 8o [p6la7 [6len[eA|e3i82|81(60[79]78] { 59 | 56 157/56(55/54 531525 150(49148| [oakzl21l20l1al18]1716ls]14h3)12(11] 10| 9
100] 9o [onlo7iSe] [e5lea] (oalealen] [ 68167 | lecles] lealesle2] 1e1le0) E§34 aizols1s0l feolesleriee] 125 [24
26039AU
Terminal number Check item Standard value, normal condition (Check
condition)
1-47 No.1 injector 7.8 10 9.2Q (at 20°C)
9-47 No.2 injector
24-47 No.3 injector
2-47 No.4 injector
3-47 O, sensor 11t018 Q (at 20°C)
5-47 Secondary air control solenoid valve 28 to 36 Q (at 20°C)
14-47 Stepper motor coil (A1) 28 to 33 Q (at 20°C)
28-47 Stepper motor coil (A2)
15-47 Stepper motor coil (B1)
29-47 Stepper motor coil (B2)
16-47 Purge control solenoid valve 22 t0 26 Q (at 20°C)
41-47 Waste gate solenoid valve 62 to 74 Q (at 20°C)
44-49 Water temperature sensor 14 to 17k Q (at 20°C)

5.1t0 6.5k Q (at 0°C)

2.110 2.7k Q (at 20°C)

0.9 to 1.3k Q (at 40°C)

0.48 t0 0.68k Q (at 60°C)

0.26 to 0.36k Q (at 80°C)

46-Body earth

58-Body earth

Engine ECU earth

There is continuity (0 Q)

47-48

Fuel pressure control solenoid valve

28 to 36 Q (at 20°C)

62-49

Intake air temperature sensor

13 to 17 Q (when intake air temp. -20°C)

5.3t0 6.7 Q (when intake air temp. 0°C)

2.3t0 3.0 Q (when intake air temp. 20°C)

1.0to 1.5 Q (when intake air temp. 40°C)

0.56 to 0.76 Q (when intake air temp. 60°C)

0.30 to 0.42 Q (when intake air temp. 80°C)




13A-92

MP| — TROUBLESHOOTING

Oscilloscope

AT T ATA A

7FU20489

Standard waveform

Time T shortens as intake

v) : .

10r T air volume increases
LT T2 T1=T2
[

0

(ms)

7FU1199

9. Checks using an oscilloscope

Taking waveform measurements using an oscilloscope means that sensor
outputs signals and actuator drive signals can be checked visually.

9-1 Air flow sensor

<Measurement Method>

(1) Disconnect the air flow sensor connector, and connect the special tool
(test harness MB991709). (All the terminals should be connected)

(2) Connect the oscilloscope to air flow sensor connector terminal No.3.

Comments
When taking measurements at the engine ECU connector, connect
oscilloscope probe to terminal No.61.

<Standard waveform>
Observation conditions

Probe switch x1
AC-GND-DC DC
TIME/DIV. 5ms
VOLTS/DIV. 2V
Other -
Engine Idling

Observation conditions (Only change to the conditions already specified is engine speed, which is as follows)

Engine speed

2,000rpm

Standard waveform

(ms)

7FU0880
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<An explanation of waveforms>

* The air flow sensor sends a frequency pulse signal relative in size to the air flow to the engine ECU. By measuring the pulse
signal cycle time T (seconds), the output signal frequency can be calculated using the following formula:

Frequency (Hz) = 1/T (seconds)

<Waveform Observation Points>

» Check that, as the engine speed increases, cycle time T gets shorter, and frequency increases.

01P0199
Camshaft Oscilloscope
position sensor ——

connector

Crank
angle
sensor
connector

DA
© I

9FU0659

<Examples of abnormal waveforms>
« Example 1

Waveform characteristics
Rectangular waveform is output, even when the engine is not started.

Cause of problem
Sensor interface fault

« Example 2

Waveform characteristics

Unstable waveform with unstable frequency.

However, when an ignition leak occurs during acceleration, the
waveform will momentarily be distorted, even though the air flow sensor
is normal.

Cause of problem
Damaged rectifier or vortex generation column

9-2 Cam position sensor and crank angle sensor
<Measurement method>

(1) Undo the camshaft position sensor connector, then connect the
special test harness (MB991709). (All terminals should be
connected)

(2) Undo crank angle sensor connector, then connect the special test
harness (MD998478).

(3) Connect the probe for each channel on the oscilloscope to the
camshaft position sensor connector No.2 terminal, and to the crank
angle sensor connector terminal No.2 (the black clip on the special
tool).

Note

When doing engine ECU connector measurement, connect the
probe for each channel on the oscilloscope to terminal No.50
(camshaft position sensor) and terminal No.43 (crank angle sensor).
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<Standard waveform>

Observation Conditions

Camshaft position sensor

Crank angle sensor

Probe switch x1 x1
AC-GND-DC DC DC
TIME/DIV. 10ms 10ms
VOLTS/DIV. 2V 2V
Other - N
Engine Idling
Standard waveform
2 engine revolutions (1 camshaft revolution)
v)
75°BTDC T
i 5°BTDC
\ \Y \ T v
Crank angle : : .' :
sensor output , f : ! :
waveform : : I' |'
il | I |
3 | ) i
i | | |
i | I |
| i t |
i i i i
| | | |
1 — L H
] ) 1 | 1
| 1 ! |
| | i i
| I 1 1
| § | |
] 1 i !
Camshaft ) t | :
position ! ! | :
sensor output 4 ! ! ! !
waveform : ! : |
] 1 { i
| | i i
! ] I i
1 1 | )
[ [ i !
i 4 | i
i T T T
[¢] i | ; ; (ms)
Py A A i
No.1TDC  No.3TDC No.4TDC  No.2TDC VEDO3AE

<Explanation of waveforms>
« Camshaft position sensors detect the compression top dead centre (TDC) for each cylinder. Simultaneous observation of this

and other control signals makes it possible to distinguish between each of the cylinders.
« Crank angle sensors are sensors designed to detect cylinder crank angles. For each 2 revolutions of the engine, 4 evenly
spaced crank angle sensor HIGH signals are output. So, by measuring the cycle time (seconds), the engine speed can be
calculated using the following formula:

Engine speed = 2/4T (seconds) x 60 = 30/T (seconds)

<Waveform Observation Points>
» Check that, as the engine speed increases, cycle time T gets shorter, and frequency increases.
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01P0199
Oscilloscope
Z
NN
o X2)
Qg CHA1

7FU0889

Standard waveform

Solenoid counter-
electromotive force
(about 7 x 10V)

1 ‘ Power supply

Point A
(V) —
5 pointB
injector drive
- duration
\Voltage
0 I

{ms)

7FU08B%I1

<Examples of abnormal waveforms>

« Example 1
Waveform characteristics
Rectangular waveform is output, even when the engine is not started.

Cause of problem
Sensor interface fault

« Example 2

Waveform characteristics
Waveform is displaced to the left or right

Cause of problem
Loose timing belt
Sensor disk abnormality

9-3 Injectors

<Measurement Method>

(1) Undo injector connector, then connect the special test harness
(MB991348). (All terminals should be connected)

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

Note

When doing engine ECU connector measurement, take measurements,
connecting oscilloscope probe, at each of the following terminals.
When looking at No.1 cylinder: Terminal No.1.

When looking at No.2 cylinder: Terminal No. 9.

When looking at No.3 cylinder: Terminal No. 24.

When looking at No.4 cylinder: Terminal No. 2.

<Standard waveforms>

Observation conditions

Probe switch x10
AC-GND-DC DC
VOLTS/DIV. v
TIME/DIV. 0.5ms
Other -
Engine speed Idling
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Explanation of waveforms

A power supply voltage is normally applied, but when there is a signal from the engine ECU, the voltage drops to about 0V
for the duration of that drive signal.

* When the signal from the engine ECU is cut, a voltage peak is seen as a result of the counter-electromotive force, then a
return to power supply voltage.

* Injector drive time:
Fuel injection time is determined by the engine ECU based on AFS and other sensor output values.

Injector drive time = effective injection time + ineffective injection time (ineffective drive time: for correcting operating delays
that result from drop in power supply voltage)

» Solenoid coil counter-electromotive force:

If the signal from the engine ECU is switched OFF, a counter-electromotive force occurs in the injector coil.
(about 65 to 75V)

» Power supply voltage:

When there is no signal from the engine ECU, power supply voltage will be applied. When this power supply voltage is low,
the ineffective injection time increases, and the drive time increases as well.

Waveform observation points

« Point A: Height of the solenoid coil counter-electromotive force

Solenoid coil counter-electromotive force is low or does not exist Injector solenoid shorts

Point B: Injector drive time

h Drive time Synchronized with the MUT-II/lI display

0

P Harsh racing The drive time is extended greatly for an instant,
VS then immediately matches engine speed

————————— — Idling time
Racing time 01P0202
Oscil 10-4 ISC Servo (stepper motor)
>4 scilloscope <Measurement Method>
/1\/9/9 (1) Undo the ISC servo connector, then connect the special test harness
N J\\ < (MB991709). (All terminals should be connected)
(4 \SJKS (2) Connect the probe for each oscilloscope channel either to ISC servo
O 3= connector terminals Nos.1 and 3, or to terminals Nos.4 and 6.
Note
When doing engine ECU connector measurement, take
I CH2 measurements for the following terminals.
Connect the probe for each oscilloscope channel either to terminals

Y6280AU Nos.14 and 28, or to terminals Nos.15 and 29.
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Standard waveform

Observation conditions (2CH both the same)

Probe switch x10

AC-GND-DC DC

VOLTS/DIV. 1V

TIME/DIV. 20ms

Other Either ignition switch ON, OFF (engine cooling water temp.

20°C or less), or A/C switch ON, OFF (when idling)

Engine speed

Standard waveform

Induced electromotive
force caused by motor

Motor coil powered duration

Lt

Point B _
Coil counter- Point A
M r electromotive
force o
3+ (about 3 x 10V) urning
Stepper motor
control signal
waveform
3
Stepper motor 2 L
control signal
waveform ] —,\]
O —

<Explanation of waveform>

(ms)
6AFO142

* When, for example, ignition switches ON (and where engine cooling water temperature is 20°C or less), or when A/C

operates, the waveform is seen for an instant.
» Motor coil counter-electromotive force:

When signal from engine ECU is switched OFF, a counter-electromotive force (about 30V) is seen in the motor coil.

« Induced electromotive force caused by motor turning:

Induced electromotive force, caused by motor turning, is seen.

<Waveform Observation Points>

» Check that standard waveform appears when motor operating conditions are met.
* Point A: Presence or absence of induced electromotive force from the engine turning (ref. Abnormal waveform Example 1.)

Differences to standard waveform

Possible causes

Induced electromotive force is either absent or extremely low

Motor malfunction

« Point B: Height of coil counter-electromotive force

Differences to standard waveform

Possible causes

Coil counter-electromotive force is either absent or extremely low

Coil short
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~

hhhh
i

—

¥
Open —
circuit
side

<Abnormal waveform>
« Example 1
Waveform characteristics
Motor turning induced electromotive force is absent.
Cause of fault
Motor malfunction (motor is not turning)s

« Example 2

Waveform characteristics
Current is not supplied to the motor coil on the open circuit side. (Voltage
does not drop to OV).
Furthermore, the induced electromotive waveform on the normal side is
slightly different to the standard waveform.

Cause of fault
Circuit is broken between the motor and engine ECU.

Normal
side —
6AFO143
Oscilloscope 10-5 Ignition coil (power transistor control signal)
——— <Measurement Method>
(1) Undo ignition coil connector, then connect special harness
(MBB991658). (All terminals should be connected)
(2) Connect oscilloscope probe to ignition coil connector terminal No.3.
Note
When doing engine ECU connector measurement, connect the
oscilloscope probe to terminal No.11 (Ignition coil Nos.1 and 4), terminal
No.12 (Ignition coil Nos.2 and 3).
(3) To check ignition advance condition, simultaneously observe crank
= 7FU1805 angle sensor output signal.
<Standard waveform>
Observation conditions
Power transistor control signal Crank angle sensor
Probe switch x1 x1
AC-GND-DC DC DC
VOLTS/DIV. 2V 2V
TIME/DIV. 10ms 10ms
Other - -
Engine speed About 1,200 rpm
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Standard waveform

(V) T T. Crank angle
B T1: Time calculated by engine
6 r » ls'rnﬁ‘j: lf;m("}/ Top Dead Centre .
oy

6: Ignition advance angle

Crank angle sensor 4 r
Output waveform
2+
0 S
e , Ignition timing
4r Ti,,0 ’
Power transistor ot .
control signal
waveform 0

OFF [ON]
T Dwell section

{ms)

GFUIEBT

<Explanation of waveform>
» When spark angle is advanced by, for example, engine speed increasing, conditions such as those illustrated above arise.
Ignition advance angle 6 =75° -Tq /T x 180°

» Power transistor ON
Condition where the power transistor is turned ON, and ignition coil primary side is powered (Dwell Section). The time it is
powered will be shorter when the battery voltage is high, and it will be controlled so that the primary current at the time of
ignition stabilises (about 6A). (The waveform for this section will be rising to the right)

» Power transistor OFF
With the power transistor OFF, the power transistor drive signal is not output from the engine ECU.

<Waveform Observation Points>
» Waveform starting point condition and maximum voltage (ref. Abnormal waveform Examples 1, 2)

Waveform starting point condition and maximum voltage Possible causes

Rises, upwards and to the right, up to about 4.5V from about 2V |Normal

Rectangular wave about 2V Ignition primary circuit open

Power supply voltage rectangular wave Power transistor fault

<Abnormal waveform>
--------- Normal waveform « Example 1
Waveform when engine cranking

Waveform characteristics
At start up point, wave does not move upwards to the right, and the voltage
is low at about 2V.

ros9 —_———- Pt}

2v— ”r———l' ' —

Cause of fault
AD1L1060 Ignition primary circuit open

--------- Normal waveform « Example 2
‘ Waveform during engine cranking

Vg —
Waveform characteristics
There is a power supply voltage when the power transistor is ON.

Cause of fault
] P . Power transistor fault.

A01L0999
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INJECTORS

Disassembly and reassembly

Work that needs to be done before disassembly and after assembly
» Measures to prevent fuel escaping (only prior to removal)
» Removal and fitting of strut tower bar

» Check for any fuel leaks (only after fitting)

* Removal and fitting of air hose E, air by-pass hose, and air pipe C (ref. Chapter 15 Intercooler)

5.0 & 1.0 Nm

Engine oil

AC211463AB



MPI1 <4G6> - FUEL INJECTORS 13A-101

Disassembly procedure 10. Fuel return hose
1. Vacuum hose connection » A « 11. Fuel pressure regulator
2. PCV hose connection 12. O-ring
3. Control harness clamp connection 13. Fuel return pipe
4. Throttle cable connection «A)» 14. Delivery pipe
(throttle body side) 15. Insulator

5. Injector harness connector 16. Insulator
6. Fuel return hose connection <« A» »AL 17. Injector

» A4 7. Fuel high pressure hose connection 18. O-ring
8. O-ring 19. Grommet
9. Vacuum hose connection

Disassembly service points
< A » Delivery pipe/injector removal
Remove the delivery pipe with the injector attached.

Assembly service points

» A ¢ Assembling injectors/fuel pressure regulator/fuel high pressure

hose

1. Apply a small quantity of new engine oil to O-ring

2. Being careful not to damage it, fit O-ring to delivery pipe whilst rotating fuel
pressure regulator, and fuel high pressure hose, to left and right, making sure
that you rotate them smoothly.

3. If they are not rotated smoothly, the O-ring could be pinched, so remove the
part and check the O-ring for any damage, then re-insert into delivery pipe
and check.

4. Tighten fuel pressure regulator to specified torque.

Tightening torque: 8.9 + 1.9 N-m

5. Tighten fuel high pressure hose to specified torque.

Tightening torque: 5.0 + 1.0 N-m



13A-102 MPI <4G6> — ENGINE CONTROL RESISTOR, RELAY

Engine control resistor and relay

Removal and Installation

Pre-removal and post-installation operations
» Removal and fitting of strut tower bar
* Removal and fitting of harness connector connection

25 * 0.5 N'm

AYC relay

AC211464AB

Removal procedure
* AYC relay

1. Fuel pump relay
2. Injector resistor

3. Relay bracket

4. Fuel pump resistor
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