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GENERAL INFORMATION

The Multipoint Fuel Injection System consists of sen-
sors which detect the engine conditions, the
engine-ECU which controls the system based on sig-
nals from these sensors, and actuators which oper-
ate under the control of the engine-ECU. The

FUEL INJECTION CONTROL

The injector drive times and injector timing are con-
trolled so that the optimum air/fuel mixture is sup-
plied to the engine to correspond to the
continually-changing engine operation conditions.

A single injector is mounted at the intake port of each
cylinder. Fuel is sent under pressure from the fuel
tank by the fuel pump, with the pressure being regu-
lated by the fuel pressure regulator. The fuel thus
regulated is distributed to each of the injectors.

Fuel injection is normally carried out once for each
cylinder for every two rotations of the crankshaft. The
firing order is 1-3-4-2. This is called sequential fuel
injection. The engine-ECU provides a richer air/fuel
mixture by carrying out "open-loop" control when the

THROTTLE VALVE OPENING CONTROL

This system electrically controls the opening of the
throttle valve. The engine-ECU detects the amount
of travel of the accelerator pedal via the accelerator
pedal position sensor, and controls the actuation of
the throttle valve control servo motor, which is
mounted on the throttle body, in order to attain the
target throttle valve opening that has been predeter-
mined in accordance with driving conditions.

IDLE SPEED CONTROL

The idle speed is kept at the optimum speed by con-
trolling the amount of air that bypasses the throttle
valve in accordance with changes in idling conditions
and engine load during idling. The engine-ECU
drives the idle speed control motor to keep the
engine running at the pre-set idle target speed in
accordance with the engine coolant temperature and

IGNITION TIMING CONTROL

The power transistor located in the ignition primary
circuit turns ON and OFF to control the primary cur-
rent flow to the ignition coil. This controls the ignition
timing in order to provide the optimum ignition timing
with respect to the engine operating conditions. The
ignition timing is determined by the engine-ECU from
the engine speed, intake air volume, engine coolant
temperature and atmospheric pressure.

M1131000101782
engine-ECU carries out activities such as fuel injec-

tion control, idle speed control and ignition timing
control. In addition, the engine-ECU is equipped with
several diagnosis modes which simplify trouble-
shooting when a problem develops.

engine is cold or operating under high load condi-
tions in order to maintain engine performance. In
addition, when the engine is warm or operating under
normal conditions, the engine-ECU controls the
air/fuel mixture by using the oxygen sensor signal to
carry out "closed-loop" control in order to obtain the
theoretical air/fuel mixture ratio that provides the
maximum cleaning performance from the three way
catalyst.

air conditioner load. In addition, when the air condi-
tioner switch is turned off and on while the engine is
idling, the idle speed control motor operates to adjust
the throttle valve bypass air amount in accordance
with the engine load conditions in order to avoid fluc-
tuations in the engine speed.



13B-4

MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

GENERAL INFORMATION

SELF-DIAGNOSIS FUNCTION

¢ When an abnormality is detected in one of the
sensors or actuators related to emission control,
the engine warning lamp (check engine lamp)
illuminates as a warning to the driver.

e When an abnormality is detected in one of the
sensors or actuators, a diagnosis code corre-
sponding to the abnormality is output.

OTHER CONTROL FUNCTIONS

1. Fuel Pump Control
Turns the fuel pump relay ON so that current is sup-
plied to the fuel pump while the engine is crank-
ing or running.
2. A/C Relay Control

Turns the compressor clutch of the A/C ON and OFF.

3. Fan Motor Control

The revolutions of the radiator fan and condenser fan
are controlled in response to the engine coolant
temperature and vehicle speed.

4. Alternator Output Current Control

¢ The RAM data inside the engine-ECU that is
related to the sensors and actuators can be read
by means of the M.U.T.-Il/Ill. In addition, the actu-
ators can be force-driven under certain circum-
stances.

Prevents alternator output current from increasing
suddenly and idle speed from dropping at times
such as when the headlamp are turned on.

5. Purge Control Solenoid Valve Control

(Refer to GROUP 17 — Engine And Emission Control
— Evaporative Emission Control System
P.17-60).

6. EGR Control Solenoid Valve Control

(Refer to GROUP 17 — Engine And Emission Control
— Exhaust Gas Recirculation (EGR) System
P.17-67).
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GENERAL SPECIFICATIONS

Items

Specifications

Throttle body

Throttle bore mm

60

Throttle position sensor

Hall element type

Throttle valve control servo

DC motor type, having broshes

Engine-ECU |ldentification No. E6T38985

Sensors Air flow sensor Karman vortex type
Barometric pressure sensor Semiconductor type
Intake air temperature sensor Thermistor type
Engine coolant temperature Thermistor type
Oxygen sensor Zirconia type
Accelerator pedal position sensor Variable resistor type
Accelerator pedal position switch Contact switch type
Vehicle speed sensor Magnetic resistive element type
Camshaft position sensor Hall element type
Crank angle sensor Hall element type
Detonation sensor Piezoelectric type
Power steering fluid pressure switch Contact switch type
Clutch oil pressure sensor Semiconductor type

Actuators Engine control relay type Contact switch type

Fuel pump relay type

Contact switch type

Injector type and number

Electromagnetic type, 4

Injector identification mark

CDH450

Throttle valve control servo relay

Contact switch type

EGR control solenoid valve

Duty cycle type solenoid valve

Purge control solenoid valve

Duty cycle type solenoid valve

Fuel pressure control solenoid valve

ON/OFF type solenoid valve

Waste gate solenoid valve

Duty cycle type solenoid valve

Fuel pressure
regulator

Regulator pressure kPa

294
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MULTI-POINT FUEL INJECTION SYSTEM DIAGRAM

Al

Air

% 6 Purge control
solenoid valve

% 7 Barometric

pressure sensor

) *4 Intake air
*3 Air flow temperature
sensor. sensor

Check valve

valve

inlet

¥ 1
* 2

Injector
Throttle valve
control servo
Fuel pressure
control solenoid
valve

Waste gate
solenoid valve
EGR control
solenoid valve
Purge control
solenoid valve

¥ 3

*4
*5

* 6

® Engine control relay

® Fuel pump relay

@ A/C compressor relay

@ Ignition coil

@ Fan controller

® Engine warning lamp

® Diagnosis output

@ Alternator G terminal

® Air flow sensor reset
signal

@ Oxygen sensor heater
(front)

® Oxygen sensor heater
(rear)

® Tachometer

* 10 Throttle position sensor (main)

* 1 Oxygen sensor (front) | ® Power supply =>| Engine- [=>
* 2 Oxygen sensor (rear) | @ Ignition switch-I1G ECU
* 3 Air flow sensor @ Ignition switch-ST
* 4 Intake air temperature | ® A/C switch
sensor @ A/C load signal
* 5 Camshaft position @ Power steering
sensor fluid pressure
* 6 Crank angle sensor switch
* 7 Barometric pressure | @ Alternator FR
sensor terminal
* 8 Engine coolant @ Accelerator pedal
temperature sensor position switch
* 9 Detonation sensor @ Accelerator pedal
% 10 Throttle position @ position sensor
sensor(main) (main)
* 11 Throttle position @ Accelerator pedal
sensor(sub) position sensor
(sub)
@ Vehicle speed
sensor
@ Clutch oil pressure
sensor
Canister From

fueltank |}
~—

By-pass

* 11 Throttle position sensor (sub)

% 2 Throttle valve control servo

W

( :

.
%5 EGR control
3 Fuel pressure solenoid valve
control solenoid valve

~N
Fuel pressure
regulator From
To fuel fuel pump

J

*4 Waste gate solenoid valve

*1 Injector

* 8 Engine coolant temperature sensor

% 6 Crank angle sensor

* 1 Oxygen sensor (front)

Catalytic converter
*2 Oxygen sensor (rear)

*9 Detonation sensor

Catalytic converter

AK306145AB
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SERVICE SPECIFICATIONS

M1131000301140

Items Specifications
Accelerator pedal position sensor adjusting voltage V 0.5-0.9
Accelerator pedal position sensor resistance kQ2 3.5-6.5
Intake air temperature sensor |—20°C 13-17
resistance kQ 0°C 53_67
20°C 23-3.0
40°C 1.0-15
60°C 0.56 - 0.76
80°C 0.30 -0.42
Engine coolant temperature | -20°C 14 - 17
sensor resistance kQ 0°C 51-65
20°C 21-27
40°C 09-13
60°C 0.48 - 0.68
80°C 0.26 — 0.36
Oxygen sensor output voltage (at racing) V 06-1.0
Oxygen sensor heater Front 45-8.0
resistance (at 20°C) Q Rear 1-18

Fuel pressure kPa

Vacuum hose disconnection

289 — 309 at curb idle

Vacuum hose connection

Approximately 230 at curb idle

Fuel pressure control solenoid valve resistance (at 20°C) Q

28 - 36

Injector coil resistance (at 20°C) Q 13-16
Injector fuel leakage rate Drop/minute 1 or less
Throttle valve control servo coil resistance (at 20°C) Q 0.3-100

SEALANT

M1131000500765

Item

Specified sealant

Remark

Engine coolant temperature sensor

Threaded portion

3M Nut Locking Part No. 4171 or equivalent

Drying sealant
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SPECIAL TOOLS

M1131000601259

Number

Name

Use

MB991502

M.U.T.-Il sub
assembly

Reading diagnosis code
MPI system inspection
Measurement of fuel pressure

c A/Q%
- [DONOT USE]

R
&

MB991826

MB991955

MB991955

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

M.U.T.-lll sub

assembly

A: Vehicle
communicatio
n interface
(V.C.I)

B: M.U.T.-IIl USB
cable

C: M.U.T-I
main harness
A (Vehicles
with CAN
communicatio
n system)

D: M.U.T.-llI
main harness
B (Vehicles
without CAN
communicatio
n system)

E: M.U.T.-lI
measurement
adapter

F: M.U.T.-l
trigger harness

Reading diagnosis code
MPI system inspection
Measurement of fuel pressure

MB991348

MB991348

Test harness set

e Measurement of voltage during
troubleshooting
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Tool Number Name Use
MB991709 Test harness ¢ Measurement of voltage during
troubleshooting
¢ Inspection using an oscilloscope
MB998478 Test harness e Measurement of voltage during
(3-pin, triangle) Troubleshooting
¢ Inspection using an oscilloscope
MD998464 Test harness e Measurement of voltage during
(4-pin, square) Troubleshooting
¢ Inspection of oxygen sensor (front)
MB991658 Test harness e Measurement of voltage during
Troubleshooting
¢ Inspection using an oscilloscope
¢ Inspection of data list
115991655 ¢ Inspection of oxygen sensor (rear)
MB991223 Harness set e Check at the ECU terminals
A: MB991219 A: Test harness A: Connector pin contact inspection
B: MB991220 B: LED harness B: Power circuit inspection
C: MB991221 C: LED harness C: Power circuit inspection
D: MB991222 adapter D: Commercial tester connection
D: Probe
>0
/é’”
MB991223
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Tool Number Name Use

MD998709 Adaptor hose Measurement of fuel pressure

MD998742 Hose adaptor

MB991637 Fuel pressure
gauge set

MB991981 Fuel pressure
gauge set

MB991981
MD998706 Injector test set | Checking the spray condition of
% injectors
w
é MD998706
MB991607 Injector test
Z % harness
MB991607

MD998741 Injector test
adaptor

MB991976 Injector test

holder assembly
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DIAGNOSIS TROUBLESHOOTING FLOW
Refer to P.00-6, GROUP 00 — How to Use Trouble-

TROUBLESHOOTING

shooting/Inspection Service Points.

NOTE: If the engine-ECU is replaced, the steering
lock cylinder and ignition key should be replaced
together with it.

ENGINE WARNING LAMP INSPECTION ITEMS

M1131150001260

DIAGNOSIS FUNCTION
M1131155500825

ENGINE WARNING LAMP (CHECK
ENGINE LAMP)

QA g

Englne warning lamp
X— (check engine Iamp

%:Q

If an abnormallty occurs in any of the following items
related to the Multipoint Fuel Injection (MPI) system,
the engine warning lamp will illuminate.

If the lamp remains illuminated or if the lamp illumi-
nates while the engine is running, check the diagno-
sis code output.

AK300251AB

Code No. Diagnosis item

- Engine-ECU

P0090 Fuel pressure control valve system

P0100 Air flow sensor system

P0105 Barometric pressure sensor system

P0110 Intake air temperature sensor system

P0115 Engine coolant temperature sensor system
P0122* Throttle position sensor (main) circuit low input
P0123* Throttle position sensor (main) circuit high input
P0125* Feedback system monitor

P0130 Oxygen sensor (front) system

P0135 Oxygen sensor heater (front) system

P0136 Oxygen sensor (rear) system

P0141 Oxygen sensor heater (rear) system

P0170 Abnormal fuel system

P0201 No. 1 injector system

P0202 No. 2 injector system

P0203 No. 3 injector system

P0204 No. 4 injector system

P0222* Throttle position sensor (sub) circuit low input
P0223* Throttle position sensor (sub) circuit high input
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Code No. Diagnosis item

P0243 Waste gate solenoid valve system

P0O300 Random cylinder misfire detection system

P0301* No. 1 cylinder misfire detection system

P0302* No. 2 cylinder misfire detection system

P0303* No. 3 cylinder misfire detection system

P0304* No. 4 cylinder misfire detection system

P0325 Detonation sensor system

P0335 Crank angle sensor system

P0340 Camshaft position sensor system

P0403 EGR control solenoid valve system

P0421 Warm up Catalyst malfunction

P0443 Purge control solenoid valve system

P0500 Vehicle speed sensor system

P0551* Power steering fluid pressure switch system

P0638* Throttle actuator control servo circuit range/performance/problem

P0642* Throttle position sensor power supply

P0657* Throttle actuator control servo relay circuit malfunction

P0805 Clutch oil pressure sensor system

P1603* Battery back-up line system

P2100* Throttle actuator control servo circuit (open)

P2101* Throttle valve control magneto malfunction

P2102* Throttle valve control servo circuit (shorted low)

P2103* Throttle valve control servo circuit (shorted high)

P2121* Accelerator pedal position sensor (main) circuit range/performance problem

P2122* Accelerator pedal position sensor (main) circuit low input

P2123* Accelerator pedal position sensor (main) circuit high input

P2126* Accelerator pedal position sensor (sub) circuit range/Performance problem

P2127* Accelerator pedal position sensor (sub) circuit low input

P2128* Accelerator pedal position sensor (sub) circuit high input

P2135* Throttle position sensor (main and sub) range/performance problem

P2138* Accelerator pedal position sensor (main and sub) range/performance problem
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TROUBLESHOOTING

NOTE:

¢ [If the engine warning lamp illuminates because of a malfunction of the engine-ECU, communication
between M.U.T.-Il/lll and the engine-ECU is impossible. In this case, the diagnosis code cannot be read.

o After the engine-ECU has detected a malfunction, the engine warning lamp illuminates when the engine is

next turned on and the same malfunction is re-detected. However, for items marked with a

nxn

in the diag-

nosis code number column, the engine warning lamp illuminates only on the first detection of the malfunc-

tion.

o After the engine warning lamp illuminates, it will be switched off under the following conditions.
e When the engine-ECU monitored the power train malfunction three times* met set condition require-

ments, it detected no malfunction.

*: In this case, "one time" indicates from engine start to stop.

e For misfiring malfunction, when driving conditions (engine speed, engine coolant temperature, etc.)
are similar to those when the malfunction was first recorded.

e Sensor 1 indicates, the sensor mounted at a position closest to the engine, and sensor 2 indicates the
sensor mounted at the position second closest to the engine.

METHOD OF READING AND ERASING

DIAGNOSIS CODES

Refer to P.00-6, GROUP 00 — How to Use Trouble-
shooting/Inspection Service Points.

DIAGNOSIS USING DIAGNOSIS 2 MODE

1. Switch the diagnosis mode of the engine control

unit to DIAGNOSIS 2 mode using the M.U.T.-Il/III.

2. Carry out a road test.

3. Take a reading of the diagnosis code and repair
the problem location.

4. Turn the ignition switch to "LOCK" (OFF) position
and then back to "ON" position again.

NOTE: By turning the ignition switch to "LOCK"
(OFF) position, the ENGINE-ECU will switch the
diagnosis mode from DIAGNOSIS 2 mode to
DIAGNOSIS 1 mode.

5. Erase the diagnosis codes.

INSPECTION USING M.U.T.-Il/lIl DATA
LIST AND ACTUATOR TESTING

1. Carry out inspection by means of the data list and
the actuator test function, if there is an
abnormality, check and repair the chassis harness
and components.

2. After repairing, re-check using the M.U.T.-II/lll and
check that the abnormal input and output have
returned to normal as a result of the repairs.

3. Erase the diagnosis code memory.

4. Remove the M.U.T.-Il/lll, and then start the engine
again and carry out a road test to confirm that the
problem has disappeared.

FREEZE FRAME DATA

When the engine-ECU detects a malfunction and
stores a diagnosis code, it also stores a current sta-
tus of the engine. This function is called "Freeze
frame data". By analyzing this "Freeze frame" data
with the M.U.T.-Il/lll, an effective troubleshooting can
be performed.

The display items of freeze frame data are shown
below.
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DISPLAY ITEM LIST

Item No. Data Unit

12 Air flow sensor °C

13 Intake air temperature sensor r/min

21 Engine coolant temperature sensor °C

22 Crank angle sensor r/min

24 Vehicle speed km/h

44 Ignition advance km/h

81 Long-term fuel compensation %

82 Short-term fuel compensation %

88 Fuel control condition Open loop oL
Closed loop CL
Open loop owing to drive condition OL-DRV.
Open loop owing to system malfunction OL-SYS.
Closed loop based on one oxygen sensor CL- HO2S

87 Calculation load value %

8A Throttle position sensor (main) %

- Diagnosis code during data recording -

NOTE: If malfunctions have been detected in multi-
ple systems, store one malfunction only, which has
been detected first.

DRIVE CYCLE

By carrying out the test drive in the following three drive cycle patterns, the all monitoring can be accom-
plished for the diagnosis codes that is required by the vehicle driving to identify the fault. In other words,
doing such a drive allows to regenerate any kind of trouble which involves illuminating the engine warning
lamp (check engine lamp) and to verify the repair procedure has eliminated the trouble [the engine warning

lamp (check engine lamp) is no longer illuminated].

| /A CAUTION |

Two technicians should always be in the vehicle when carrying out a test drive.

NOTE: Check that the diagnosis code is not output before traveling in the Drive cycle pattern. Erase the diag-

nosis code if it has been output.
DRIVE CYCLE PATTERN LIST

P0551

Procedure Monitor item Diagnosis code

1 Catalytic converter monitor P0421

2 Oxygen sensor (front) monitor P0130

3 Other monitor P0136, P0201, P0202,

P0203, P0204, P0300,
P0301, P0302, PO303,
P0304, P0325, P0500,
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Procedure 1

Catalytic converter monitor

Diagnosis P0421
code No.
Drive cycle One trip monitor [from start to ignition switch to "LOCK" (OFF) position] will be completed
pattern while traveling with the following drive cycle pattern. It will take 16 minutes or more.
6 minutes or more
90 km/h or more 10 minutes or more
®)
“4) 55 - 80 km/h
Vehicle
speed @ i (5,6) i
| Stopping and braking E
! permitted !
_(1) ) ) 7) Time
Engir?e Start Ignition switch :
"LOCK" (OFF)
position
AK301815AB
Inspection o Atmospheric temperature: —10°C or more
condition
Test 1. Engine: start
procedure 2. Accelerate until the vehicle speed is 90 km/h or more.

3. Travel for 6 minutes or more while keeping the vehicle speed at 90 km/h or more.

4. Decelerate until the vehicle speed is within 80 km/h or less.

5. While traveling at 55 — 80 km/h for 10 minutes or more, fully close the throttle at least
once in 2 minutes and decelerate for 10 seconds or more.

¢ Do not repeat deceleration too often.

¢ Vehicle speed may go below 55 km/h after the deceleration.

e Stopping and braking are permitted. (If stopped or drive at 55 km/h or less for more
than 5 minutes the monitoring may be stopped. In this case please restart monitoring
from the beginning.)

6. After completing the above deceleration, bring the vehicle speed back to 55 — 80 km/h
and keep it in the range until starting the deceleration again.

o Repeat the above deceleration at least 5 times.

7. Return the vehicle to the shop, then turn the ignition switch to "LOCK" (OFF) position.
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Procedure 2

Oxygen sensor (front) monitor

Diagnosis P0130
code No.
Drive cycle One trip monitor [from start to ignition switch to "LOCK" (OFF) position] will be completed
pattern while traveling with the following drive cycle pattern. It will take 16 minutes or more.
16 minutes or more
55 - 80 km/h
: © !
Vehicle i i
speed (2 | Stopping and braking |
X permitted X
51) . : @ Time
t
Engine Start Ignition switch :
"LOCK" (OFF)
position
AK301816AB

Inspection ¢ Engine coolant temperature: After engine warm up
conditions e Atmospheric temperature: —10°C or more
Test 1. Engine: start
procedure 2. Accelerate until the vehicle speed is 55 — 80 km/h.

3. While keeping the accelerator pedal opening degree constant, keep the vehicle speed at
55 — 80km/h and travel for 16 minutes or more.
e Stopping and braking during this operation are permitted.

4. Return the vehicle to the shop, then turn the ignition switch to "LOCK" (OFF) position.
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Procedure 3

Other monitor

Diagnosis P0136, P0201, P0202, P0203, P0204, P0300, P0301, P0302, P0303, P0304, P0325,
code No. P0500, P0551
Drive cycle One trip monitor [from start to ignition switch to "LOCK" (OFF) position] will be completed
pattern while traveling with the following drive cycle pattern. It will take 21 minutes or more.
16 minutes or more
55 km/h or more
(3)
Vehicle (2 5 minutes or more
speed Engine: Idling
Transmission: Neutral
M ) (5) .
- ime
t }
Engine Start Ignition switch :
“LOCK" (OFF)
position
AK301817AB
Inspection ¢ Engine coolant temperature: After engine warm up
conditions e Atmospheric temperature: —10°C or more
Test 1. Engine: start
procedure 2. Accelerate until the vehicle speed is 55 km/h.

3. While keeping the accelerator pedal opening degree constant, keep the vehicle speed at
55 km/h and travel for 16 minutes or more.

4. Return the vehicle to the shop.

5. After stopping the vehicle, continue idling for 5 minutes, and then turn the ignition switch

to "LOCK" (OFF) position.

READINESS TEST STATUS

The engine-ECU monitors the following main diagno-
sis items, judges if these items are in good condition

or not, and the

read out by using M.U.T.-Il/1ll. (If the ECU has judged
a item before, the M.U.T.-Il/lll displays "Complete").

In addition, if diagnosis codes are erased or the bat-
tery cable is disconnected, this history will also be
erased (the memory will be reset).

o Catalyst: P0421

¢ Oxygen sensor: P0130

o Oxygen sensor heater: P0135, P0141

stores its history. This history can be
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FAIL-SAFE FUNCTION REFERENCE TABLE

When the main sensor malfunctions are detected by the diagnosis function, the vehicle is controlled by
means of the pre-set control logic to maintain safe conditions for driving.

Malfunctioning item

Control contents during malfunction

Air flow sensor

Uses the throttle position sensor signal and engine speed signal (crank angle
sensor signal) to take reading of the basic injector drive time and basic ignition
timing from the pre-set mapping.

Intake air temperature
sensor

Controls as if the intake air temperature is 25°C.

Barometric pressure
sensor

Controls as if the barometric pressure is 101 kPa.

Throttle position sensor
(main)

¢ Controls the throttle valve position through the use of the throttle position sensor
(sub) signal.

¢ Renders the amount of accelerator pedal travel as being approximately one-half
the normal opening angle.

¢ Prohibits the operation of the engine speed feedback control.

o Cuts off fuel when the engine speed exceeds 3,000 r/min.

e Suppresses the engine output by stopping the electronically controlled throttle
valve system if the throttle position sensor (sub) is also malfunctioning.

Throttle position sensor
(sub)

¢ Controls the throttle valve position through the use of the throttle position sensor
(main) signal.

¢ Renders the amount of accelerator pedal travel as being approximately one-half
the normal opening angle.

¢ Prohibits the operation of the engine speed feedback control.

o Cuts off fuel when the engine speed exceeds 3,000 r/min.

e Suppresses the engine output by stopping the electronically controlled throttle
valve system if the throttle position sensor (main) is also malfunctioning.

Accelerator pedal
position sensor (main)

¢ Detects the amount of the accelerator pedal travel through the use of the
accelerator pedal position sensor (sub) signal, but rendering it only as being
approximately one-half the normal opening angle.

o Cuts off fuel when the engine speed exceeds 3,000 r/min.

e Suppresses the engine output by stopping the electronically controlled throttle
valve system if the accelerator position sensor (sub) is also malfunctioning.

Accelerator pedal
position sensor (sub)

¢ Detects the amount of the accelerator pedal travel through the use of the
accelerator pedal position sensor (main) signal, but rendering it only as being
approximately one-half the normal opening angle.

o Cuts off fuel when the engine speed exceeds 3,000 r/min.

e Suppresses the engine output by stopping the electronically controlled throttle
valve system if the accelerator position sensor (main) is also malfunctioning.

Engine coolant
temperature sensor

Controls as if the engine coolant temperature is 80°C.

Camshaft position
sensor

Injectors fuel into the cylinders in the order 1-3-4-2 with irregular timing. (After the
ignition switch is turned to the "ON" position, the No. 1 cylinder top dead center is
not detected at all)

Oxygen sensor (front)

Air-fuel ratio feedback control (closed loop control) is not performed.

Oxygen sensor (rear)

Performs the feedback control (closed loop control) of the air-fuel ratio by using
only the signal of the oxygen (front) installed on the front of the catalytic converter.

Detonation sensor

Fixes the ignition timing as that for regular gasoline.
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Malfunctioning item

Control contents during malfunction

Ignition coil
(incorporating power
transistor)

Cuts off the fuel supply to cylinders with an abnormal ignition.

Alternator FR terminal

Does not control the output of the alternator according to an electrical load. (works
as a normal alternator)

Misfiring

If the detected misfiring causes damage to the catalyst, the misfiring cylinder will be
shut down

Throttle valve position
feedback

e Suppresses the engine output by stopping the electronically controlled throttle
valve system.
¢ Prohibits the operation of the engine speed feedback control.

Throttle valve control
servo

e Suppresses the engine output by stopping the electronically controlled throttle
valve system.
¢ Prohibits the operation of the engine speed feedback control.

Engine-ECU main
processor

e Suppresses the engine output by stopping the electronically controlled throttle
valve system.
¢ Prohibits the operation of the engine speed feedback control.

Communication
between powertrain
control module main
processor and system
LSl

¢ Renders the amount of accelerator pedal travel as being approximately one-half
the normal opening angle.

¢ Prohibits the operation of the engine speed feedback control.

o Cuts off fuel when the engine speed exceeds 3,000 r/min.

Intake air monitor

e Suppresses the engine output by stopping the electronically controlled throttle
valve system.
¢ Prohibits the operation of the engine speed feedback control.
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INSPECTION CHART FOR DIAGNOSIS CODE

M1131151001382

Code No. Diagnosis item Reference page
P0090 Fuel pressure control solenoid valve system P.13B-22
P0100 Air flow sensor system P.13B-28
P0105 Barometric pressure sensor system P.13B-38
P0110 Intake air temperature sensor system P.13B-47
P0115 Engine coolant temperature sensor system P.13B-54
P0122* Throttle position sensor (main) circuit low input P.13B-61
P0123* Throttle position sensor (main) circuit high input P.13B-65
P0125* Feedback system monitor P.13B-68
P0130 Oxygen sensor (front) system P.13B-72
P0135 Oxygen sensor heater (front) system P.13B-78
P0136 Oxygen sensor (rear) system P.13B-84
P0141 Oxygen sensor heater (rear) system P.13B-90
P0170 Abnormal fuel system P.13B-96
P0201 No.1 Injector system P.13B-100
P0202 No.2 Injector system P.13B-104
P0203 No.3 Injector system P.13B-108
P0204 No.4 Injector system P.13B-112
P0222* Throttle position sensor (sub) circuit low input P.13B-116
P0223* Throttle position sensor (sub) circuit high input P.13B-120
P0243 Waste gate solenoid valve system P.13B-123
P0O300 Random cylinder misfire detection system P.13B-128
P0301* No.1 cylinder misfire detection system P.13B-131
P0302* No.2 cylinder misfire detection system P.13B-133
P0303* No.3 cylinder misfire detection system P.13B-136
P0304* No.4 cylinder misfire detection system P.13B-138
P0325 Detonation sensor system P.13B-141
P0335 Crank angle sensor system P.13B-145
P0340 Camshaft position sensor system P.13B-155
P0403 EGR control solenoid valve system P.13B-162
P0421 Warm up catalyst malfunction P.13B-167
P0443 Purge control solenoid valve system P.13B-168
P0500 Vehicle speed sensor system P.13B-173
P0513 Immobilizer system P.13B-176
P0551* Power steering fluid pressure switch system P.13B-178
P0622 Alternator FR terminal system P.13B-183
P0638* Throttle valve control servo circuit range/performance/problem P.13B-188
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Code No. Diagnosis item Reference page
P0642* Throttle position sensor power supply P.13B-190
P0657* Throttle valve control servo relay circuit malfunction P.13B-191
P0805 Clutch oil pressure sensor system P.13B-197
P1603* Battery back-up line system P.13B-205
P2100* Throttle valve control servo circuit (open) P.13B-207
P2101* Throttle valve control magneto malfunction P.13B-210
P2102* Throttle valve control servo circuit (shorted low) P.13B-213
P2103* Throttle valve control servo circuit (shorted high) P.13B-216
P2121* Accelerator pedal position sensor (main) circuit range/performance |P.13B-219
problem
P2122* Accelerator pedal position sensor (main) circuit low input P.13B-222
P2123* Accelerator pedal position sensor (main) circuit high input P.13B-226
P2126* Accelerator pedal position sensor (sub) circuit range/Performance P.13B-229
problem
P2127* Accelerator pedal position sensor (sub) circuit low input P.13B-232
P2128* Accelerator pedal position sensor (sub) circuit high input P.13B-236
P2135* Throttle position sensor (main and sub) range/performance problem |P.13B-239
P2138* Accelerator pedal position (main and sub) range/performance P.13B-241
problem
P2173* Abnormal intake air amount P.13B-247
NOTE:

e Do not replace the engine-ECU until a through terminal check reveals there are no short/open circuit.
e Check that the engine-ECU earth circuit is normal before checking for the cause of the problem.

o After the engine-ECU has detected a malfunction, a diagnosis code is recorded the next time the engine
is started and the same malfunction is re-detected. However, for items marked with "*", the diagnosis code
is recorded on the first detection of the malfunction.

e Sensor 1 indicates the sensor mounted at a position closest to the engine, and sensor 2 indicates the sen-
sor mounted at the position second closest to the engine.
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INSPECTION PROCEDURE FOR

DIAGNOSIS CODES

Code No. P0090: Fuel Pressure Control Solenoid Valve System

C-139
(MU803802)

Fuel pressure control solenoid valve circuit

7

[9[10[1[12)

8
eli7i18] [19
25 26

R[]~

NEEN
_

NI

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

Battery
W-B[ A-14
5
W-B W-B
B-17X 4 8

» .
[ X ] (/ ————————— Engine control relay
1

1 2

R To engine-ECU
4
J/IC(2)
? [C-17
13
B122 R [2
(MU802722)
Avi4
[] X E Fuel pressure control solenoid valve
1
BR
4

Engine-ECU

AK400800AB
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OPERATION

o Power is supplied from the engine control relay
(terminal No. 1) to the fuel pressure control sole-
noid valve (terminal No. 2).

e The engine-ECU (terminal No. 4) causes the
power transistor in the unit to be ON to supply
power to the fuel pressure control solenoid valve
(terminal No. 1).

FUNCTION

¢ In response to a signal from the engine-ECU, the
fuel pressure control solenoid valve switches the
pressure to be introduced into the fuel pressure
regulator between the intake manifold negative
pressure and atmospheric pressure.

TROUBLE JUDGMENT

Check Condition
o Battery voltage is 10 V or more.

Judgment Criterion
e Surge voltage cannot be detected within 1 sec-
onds from the time when the fuel pressure control
solenoid valve has changed from ON to OFF.

PROBABLE CAUSE
o Failed fuel pressure control solenoid valve
e Open/short circuit in fuel pressure control sole-
noid valve circuit or loose connector contact
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll actuator test
o |tem 09: Fuel pressure control solenoid valve

OK: Operating sound can be heard and the
valve vibrates.

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service
PointsP.00-6) .

NO: Goto Step 2.

STEP 2. Connector check: B-122 fuel pressure
control solenoid valve connector

Harness side
connector

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.

STEP 3. Perform resistance measurement at
B-122 fuel pressure control solenoid valve
connector.

Harness side
connector

e Disconnect connector, and measure at solenoid
valve side.
¢ Resistance between terminal No. 1 and No. 2.

OK: 28 — 36 Q2 (at 20°C)

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace fuel pressure control solenoid
valve.
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STEP 4. Perform voltage measurement at B-122 STEP 5. Connector check: B-17X engine control
fuel pressure control solenoid valve connector. relay connector

Connector : B-122 ) Connector : B-17X —

\
Relay box's
triangle marks,

-
o ENEN

Harness side Harness side
connector connector
¢ Disconnect connector, and measure at harness Connector : B-122
side.

¢ Ignition switch: "ON"
¢ Voltage between terminal No. 2 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Goto Step 6 .
NO: Goto Step 5.

Harness side
connector

Q: Is the check result normal?

YES : Check intermediate connector C-17, and
repair if necessary. If intermediate
connector are normal, check and repair
harness between B-122 (terminal No. 2) fuel
pressure control solenoid valve connector
and B-17X (terminal No. 1) engine control
relay connector.

e Check power supply line for
open/short circuit.

NO : Repair or replace.
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STEP 6. Perform voltage measurement at C-139 STEP 7. Connector check: C-139 engine-ECU
engine-ECU connector. connector
Connector: C-139 Connector: C-139

/ N / N
C-139(GR) C-139(GR)

403 211 413 211
1a[12[11[10[9]8]7 | 6] 5 1a[12[T1[10[9]8]7 | 6] 5
bofio]  figiz[ie] i) [14] bofio]  figizfie] i) [14]
proe| pspazy 3 [21] proe| pspazy 3 [21]

Harness side connector Harness side connector

AK400931AB AK400931AB

e Disconnect connector, and measure at harness Connector : B-122
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 4 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Goto Step 8.
NO: GotoStep 7.

Harness side
connector

Q: Is the check result normal?
YES : Check and repair harness between B-122

(terminal No. 1) fuel pressure control
solenoid valve connector and C-139
(terminal No. 4) engine-ECU connector.
o Check output line for open/short
circuit.
NO : Repair or replace.
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STEP 8. Connector check: C-139 engine-ECU

connector

Connector: C-139

403 211
1a[12[11[10[9]8]7 | 6] 5
pofio[ fisfzfie] 5| [14]
proe| pspazy 3 [21]

Harness side connector

N
C-139(GR)

AK400931AB

Q: Is the check result normal?
YES : Goto Step 9.
NO : Repair or replace.

STEP 9. Check harness between B-122 (terminal
No. 1) fuel pressure control solenoid valve
connector and C-139 (terminal No. 4) engine-ECU
connector.

Connector : B-122

N
C-139(GR)

21
a[12[11[10[9]8|7 | 6][ 5]
pofo|  [ig[iziie] [i5) [14]
bres ps2aey 3 []

Harness side connector

AK400931AB

e Check output line for damage.

Q: Is the check result normal?
YES : Go to Step 10 .
NO : Repair.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo> 13B-27
TROUBLESHOOTING

STEP 10. Check harness between B-122 (terminal STEP 11. M.U.T.-ll/lll actuator test

No. 2) fuel pressure control solenoid valve ¢ Item 09: Fuel pressure control solenoid valve
connector and B-17X (terminal No. 1) engine OK: Operating sound can be heard and the
control relay connector. valve vibrates.

Connector : B-122 2 Q: Is the check result normal?
S ! YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).
NO : Replace engine-ECU.

Harness side
connector

Relay box's
triangle marks

AK
el
o ENEN

Harness side
connector

NOTE: Before checking harness, check intermediate
connector C-17, and repair if necessary.
o Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 11.
NO : Repair.
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Code No. P0100: Air Flow Sensor System

Air flow sensor circuit

W-B

Battery

A-14
5

9

To engine-ECU

B-08
(MU802552)
X
ﬂ@@ﬂ@@ﬂ
C-140
(MU803803)
31 33 |3H#
353613 %41 42143
o 1218
5253 5550 57168

Wire colour code

Engine control relay

R
4
% - _ Air flow sensor
17 5 3
B-W
20
G-B J/IC(1) W-R
C-16
17
B-W
37 88 63
v C-141
(MUB03804)
70717273
7 B182
5V 6889
Engine-ECU

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

e Power is supplied to the air flow sensor (terminal
No. 4) from the engine control relay (terminal No.
1) and earthed to the engine-ECU (terminal No.
88) from the air flow sensor (terminal No. 5).

AK400801AB

¢ A power voltage of 5 V is applied to the air flow

sensor output terminal (terminal No. 3) from the
engine-ECU (terminal No. 63).
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¢ An air flow sensor filter reset signal is inputted to
the air flow sensor (terminal No. 7) from the
engine-ECU (terminal No. 37).

FUNCTION

¢ Air flow sensor outputs a pulse signal propor-
tional to the intake air flow rate.

e The engine-ECU determines the basic injection
timing of the injector using the pulse signal output
from the air flow sensor and the engine speed
signal.

e When the throttle position sensor output is low,
the engine-ECU causes the power transistor in
the unit to be ON to send an air flow sensor filter
reset signal to the air flow sensor. In response to
the reset signal, the air flow sensor resets the fil-
ter circuit to improve the ability of the air flow sen-
sor to measure the air flow rate in the area where
the intake air flow rate is low.

TROUBLE JUDGMENT

Check Condition
e Engine speed of 500 r/min or more.

Judgment Criterion
¢ The sensor output frequency of 3.3 Hz or more
for 2 seconds.

PROBABLE CAUSE
o Failed air flow sensor
e Open/short circuit in air flow sensor circuit or
loose connector contact
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll data list
e Refer to Data List Reference Table P.13B-368.

a. Item 12: Air flow sensor

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: B-08 air flow sensor
connector

Connector :

B-08

Harness side connector AK400932AB

Q: Is the check result normal?
YES : Goto Step 3.
NO : Repair or replace.

STEP 3. Perform voltage measurement at B-08 air
flow sensor connector.

Connector :B-08

D ——u_—

Harness side connector

AK400932AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 3 and earth.

OK:49-51V
Q: Is the check result normal?

YES: Goto Step 9.
NO: Goto Step 4.



13B-30 MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
TROUBLESHOOTING

STEP 4. Perform voltage measurement at C-141
engine-ECU connector.

Connector: C-141

64163 6261
73727170169 65

81180[797877]767574
Bobs beed pied

Harness side conn_ector
AK400933AB
e Measure engine-ECU terminal voltage.

¢ Ignition switch: "ON"
¢ Voltage between terminal No. 63 and earth.

OK:49-51V
Q: Is the check result normal?

YES: Goto Step 5.
NO: Goto Step6.

STEP 5. Connector check: C-141 engine-ECU
connector

Connector: C-141

64163

73727170169 65
81180[79(7877]76/7574

Boks rbeed s

Harness side connector

AK400933AB

Connector :

B-08

Harness side connector AKA400932AB

Q: Is the check result normal?
YES : Check and repair harness between B-08

(terminal No. 3) air flow sensor connector
and C-141 (terminal No. 63) engine-ECU
connector.
e Check output line for open circuit.
NO : Repair or replace.
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STEP 6. Connector check: C-141 engine-ECU STEP 7. Check harness between B-08 (terminal
connector No. 3) air flow sensor connector and C-141

(terminal No. 63) engine-ECU connector.

Connector: C-141

Connector :-08

6463 6261
73727170169 65
%Q%/ 76[75(74
8 B7ie6i8s 483 Connector: C-141

Harness side connector

AK400933AB

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Repair or replace.

A

C-141(GR)
6463 6761
737271706 65
81180[797877]76/7574
Boes rbeed s

Harness side connector

AK400933AB

e Check output line for short circuit.

Q: Is the check result normal?
YES : Goto Step 8.
NO : Repair.

STEP 8. M.U.T.-ll/lll data list
e Refer to Data List Reference Table P.13B-368.

a. Item 12: Air flow sensor

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.
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STEP 9. Perform voltage measurement at B-08 air
flow sensor connector.

B-08

Connector :

Harness side connector

AK400932AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 4 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Go to Step 11.
NO: Goto Step 10.

STEP 10. Connector check: B-17X engine control
relay connector

Connector : B-17X —

Relay box's
triangle marks,

|2x1|
-[4]3

Harness side
connector

AK400932AB

Harness side connector

Q: Is the check result normal?
YES : Check and repair harness between B-08

(terminal No. 4) air flow sensor connector
and B-17X (terminal No. 1) engine control
relay connector.
e Check power supply line for
open/short circuit.
NO : Repair or replace.

STEP 11. Perform resistance measurement at
B-08 air flow sensor connector.

Connector :-08

AK400932AB

Harness side connector

e Disconnect and measure at harness side.
e Resistance between terminal No. 5 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

YES : Go to Step 14 .
NO: Goto Step 12.

STEP 12. Connector check: C-141 engine-ECU
connector

Connector: C-141

261

%71/%4 7 _-|
81_/ 7877[76[7574]
% ﬁ%&s p4is3

Harness side connector

AK400933AB

Q: Is the check result normal?
YES : Go to Step 13 .
NO : Repair or replace.
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STEP 13. Check harness between B-08 (terminal
No. 5) air flow sensor connector and C-141
(terminal No. 88) engine-ECU connector.

Connector :-08

A

C-141(GR)
6463 6761
73727170169 65
81180[797877]76/7574
Boke reed B

Harness side connector

AK400933AB

NOTE: Before checking harness, check intermediate

connector C-16, and repair if necessary.
e Check earthing line for open circuit and damage.

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Repair.

STEP 14. Perform voltage measurement at B-08
air flow sensor connector.

B-08

Connector :

AK400932AB

e Use special tool test harness (MB991709) to con-
nect connector, and measure at pick-up harness.
¢ Ignition switch: "ON"
¢ Voltage between terminal No. 7 and earth.
OK:6-9V

Q: Is the check result normal?
YES : Go to Step 17 .
NO: Goto Step 15.

Harness side connector

STEP 15. Connector check: C-140 engine-ECU
connector

Connector: C-140

C-140(GR)
34]33 | [8231
43|42 14114039 7136}
51(50] W 71464544
S5 B352)

Harness side connector

AK400934AB

Q: Is the check result normal?
YES : Go to Step 16 .
NO : Repair or replace.
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STEP 16. Check harness between B-08 (terminal
No. 7) air flow sensor connector and C-140
(terminal No. 37) engine-ECU connector.

Connector :-08

/ A
C-140(GR)

34[33 |_[2[31]
4342 41/4039/38{37/36/35)
51[50 olal’A A m

5 352

Harness side connector

AK400934AB

e Check reset signal line for short circuit.

Q: Is the check result normal?
YES : Replace air flow sensor.
NO : Repair.

STEP 17. Perform voltage measurement at B-08
air flow sensor connector.

Connector :

B-08

Harness side connector AKA400932AB

e Use special tool test harness (MB991709) to con-
nect connector, and measure at pick-up harness.

e Transmission: Neutral

¢ Voltage between terminal No. 7 and earth.

OK:
0 — 1 V (Engine: Idling)
6 — 9 V (Engine: 3,000 r/min.)
Q: Is the check result normal?

YES : Go to Step 20 .
NO: Goto Step 18.

STEP 18. Connector check: C-140 engine-ECU
connector

Connector: C-140

/ A
C-140(GR)

34[33 |_[B2[31]
4342 [4114013938{37/36/35)
51]50] [49/484 i
BaEd 5 52)

Harness side connector

AK400934AB

Q: Is the check result normal?
YES : Go to Step 19.
NO : Repair or replace.
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STEP 19. Check harness between B-08 (terminal
No. 7) air flow sensor connector and C-140
(terminal No. 37) engine-ECU connector.

Connector :-08

/ A
C-140(GR)

34[33 |_[2[31]
4342 41/4039/38{37/36/35)
51 50 olal’A m

5 352

Harness side connector

AK400934AB

e Check reset signal line for open circuit and dam-
age.
Q: Is the check result normal?

YES : Goto Step 8 .
NO : Repair.

STEP 20. Perform output wave pattern
measurement at B-08 air flow sensor connector
(Using oscilloscope).

B-08

Connector :

Harness side connector AK400932AB

Use special tool test harness (MB991709) to con-

nect connector, and measure at pick-up harness.

Engine: Idling

Transmission: Neutral

Voltage between terminal No. 3 and earth.
OK: Waveforms should be displayed on
inspection procedure using an oscilloscope
(Refer to P.13B-383) and noise should not be
displayed in the waveform.

Q: Is the check result normal?
YES : Goto Step 8 .
NO: Goto Step 21.

STEP 21. Replace air flow sensor.
o After replacing the air flow sensor, re-check the
trouble symptoms.

Q: Is the check result normal?
YES : Go to Step 22.
NO : Check end.

STEP 22. Connector check: B-17X engine control
relay connector

Connector : B-17X —

\
Relay box's
triangle marks,

-
o ENEN

Harness side
connector

Q: Is the check result normal?
YES : Go to Step 23 .
NO : Repair or replace.
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STEP 23. Check harness between B-08 (terminal  STEP 25. Check harness between B-08 (terminal

No. 4) air flow sensor connector and B-17X No. 3) air flow sensor connector and C-141
(terminal No. 1) engine control relay connector. (terminal No. 63) engine-ECU connector.
Connector : Connector :

B-08 B-08

\
Relay box's
triangle marks

- 2>< 1 | A
J|Lals] C-141(GR)
Harness side
connector
o Check power supply line for damage. e e oo
Q: Is the check result normal? %—ﬁ%ﬁs”’%ﬂ
YES : Go to Step 24 . Harness side connector

NO : Repair.

AK400933AB

e Check output line for damage.
STEP 24. Connector check: C-141 engine-ECU

connector Q: Is the check result normal?

YES : Go to Step 26 .
Connector: C-141 NO : Repair.

C-141(GR)

161

Harness side connector

AK400933AB

Q: Is the check result normal?
YES : Go to Step 25 .
NO : Repair or replace.
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STEP 26. Connector check: C-141 engine-ECU
connector

Connector: C-141

64163 6261
73727170169 65

81180[797877]767574
Boes rbeed s

Harness side connector

AK400933AB

Connector :

B-08

Harness side connector AKA400932AB

Q: Is the check result normal?

YES : Check intermediate connector C-16, and
repair if necessary. If intermediate
connector are normal, check and repair
harness between B-08 (terminal No. 5) air
flow sensor connector and C-141 (terminal
No. 88) engine-ECU connector.

e Check earthing line for damage.

No: Repair or replace.
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Code No. P105: Barometric Pressure Sensor System

Barometric pressure sensor circuit

B-08
(MUB02552)
X
T~~~ { Barometric pressure sensor
0999963 (Incorporated in air flow sensor)
\
-
1 2 5
B-W
20
Y-R G-W J/IC(1)
? |C-16
17
B-W
C-142 7 100 88 C-141
(MUB803805) A \% (MU803804)
94/05]
[oifioziodXjio4] 5]? 68669 %
o9 10111112 879180/8182
17 [z 84 [85 8889
e 77 =
5V
Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

o A power voltage of 5 V is applied to the baromet-
ric pressure sensor power terminal (terminal No.
1) of the air flow sensor connector from the
engine-ECU (terminal No. 97) and earthed to the
engine-ECU (terminal No. 88) from the air flow
sensor (terminal No. 5).

e The sensor signal is inputted to the engine-ECU
(terminal No. 100) from the barometric pressure
sensor output terminal (terminal No. 2) of the air
flow sensor connector.

FUNCTION

e The barometric pressure sensor converts the bar-
ometric pressure into a voltage signal and inputs
the signal to the engine-ECU.

¢ In response to the signal, the engine-ECU cor-
rects the fuel injection amount, etc.

AK400802AB

TROUBLE JUDGMENT

Check Condition
e 2 seconds after the ignition switch has been
placed in the "ON" position or the engine has
started up.

Judgment Criterion
¢ The sensor output voltage of 4.5 V or more (Baro-
metric pressure above 114 kPa or equivalent) for
2 seconds.
or
e The sensor output voltage 0.2 V or less (Baro-
metric pressure below 53 kPa or equivalent) for 2
seconds.

PROBABLE CAUSE

e Failed barometric pressure sensor

e Open/short circuit in barometric pressure sensor
circuit or loose connector contact

¢ Failed engine-ECU
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DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-lI/lll data list
e Refer to Data List Reference Table P.13B-368.

a. Item 25: Barometric pressure sensor

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: B-08 air flow sensor
connector

Connector :-08

Harness side connector AKA400932AB

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.

STEP 3. Perform voltage measurement at B-08 air
flow sensor connector.

B-08

Connector :

AK400932AB

Harness side connector

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 1 and earth.

OK:49-51V
Q: Is the check result normal?

YES : Goto Step 9.
NO: Goto Step 4.

STEP 4. Perform voltage measurement at C-142
engine-ECU connector.

Connector: C-142

g 1 [o2

121111110 09 |»:m 1106
2d11ditg  ffiefis 14

91
04 10110099/98/97/99
flo9
13

Harness side connector

AK400935AB

e Measure engine-ECU terminal voltage.
¢ Ignition switch: "ON"
¢ Voltage between terminal No. 97 and earth.

OK:49-51V
Q: Is the check result normal?

YES : Goto Step 5.
NO: Goto Step 6.
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STEP 5. Connector check: C-142 engine-ECU STEP 6. Connector check: C-142 engine-ECU
connector connector
Connector: C-142 Connector: C-142

59403 | o201 59403 | o201
e e
12311111 07 [tosiog) 12311111 07 [tosiog)
odiiditg  fiizefig 413 odiiditg  fiizefiig  fi14h13
Harness side connector Harness side connector
AK400935AB AK400935AB

Connector :

B-08

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Repair or replace.

Harness side connector AKA400932AB

Q: Is the check result normal?

YES : Check and repair harness between B-08
(terminal No. 1) air flow sensor connector
and C-142 (terminal No. 97) engine-ECU
connector.

e Check power supply line for open
circuit.

NO : Repair or replace.
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STEP 7. Check harness between B-08 (terminal STEP 9. Perform resistance measurement at B-08

No. 1) air flow sensor connector and C-142
(terminal No. 97) engine-ECU connector.

Connector :-08

o4 031%1101 9198197]96
1231111 o7] [roejios)
2diiditg  fiizefig  fi4i13
Harness side connector

AK400935AB

e Check power supply line for short circuit.

Q: Is the check result normal?
YES : Goto Step 8.
NO : Repair.

STEP 8. M.U.T.-ll/lll data list
o Refer to Data List Reference Table P.13B-368.
a. Item No. 25: Barometric pressure sensor

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.

air flow sensor connector.

Connector :

B-08

Harness side connector AKA400932AB

e Disconnect connector, and measure at harness
side.
e Resistance between terminal No. 5 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

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

STEP 10. Connector check: C-141 engine-ECU
connector

Connector: C-141

i
g

<J
A1 FNe)

=
/0,6 /

LR
B

Harness side connector

AK400933AB

Q: Is the check result normal?
YES : Go to Step 11 .
NO : Repair or replace.
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STEP 11. Check harness between B-08 (terminal
No. 5) air flow sensor connector and C-141
(terminal No. 88) engine-ECU connector.

Connector :-08

A

C-141(GR)
6463 6761
73727170169 65
81180[797877]76/7574
Boke reed B

Harness side connector

AK400933AB

NOTE: Before checking harness, check intermediate
connector C-16, and repair if necessary.
e Check earthing line for open circuit or damage.

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Repair.

STEP 12. Perform voltage measurement at B-08
air flow sensor connector.

B-08

Connector :

AK400932AB

e Use special tool test harness (MB991709) to con-
nect only terminal No. 1, No. 2 and No. 5, and
then measure at pick-up harness.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 1 and earth.

OK:49-51V

Q: Is the check result normal?
YES : Go to Step 14 .
NO: Goto Step 13.

Harness side connector
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STEP 13. Connector check: C-142 engine-ECU
connector

Connector: C-142

HEISS]
K3

04 101 )99
1211111 0

2d11ditg el
Harness side connector

AK400935AB

Connector :B-08

Harness side connector

AK400932AB

Q: Is the check result normal?
YES : Check and repair harness between B-08

(terminal No. 1) air flow sensor connector
and C-142 (terminal No. 97) engine-ECU
connector.

e Check power supply line for damage.

NO : Repair or replace.

STEP 14. Perform voltage measurement at B-08
air flow sensor connector.

B-08

Connector :

AK400932AB

e Use special tool test harness (MB991709) to con-
nect only terminal No. 1, No. 2 and No. 5, and
then measure at pick-up harness.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 5 and earth.

OK: 0.5V or less

Q: Is the check result normal?
YES : Go to Step 16 .
NO: Goto Step 15.

Harness side connector
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STEP 15. Connector check: C-141 engine-ECU
connector

Connector: C-141

64163 6261
73727170169 65

81180[797877]767574
Boes rbeed s

Harness side connector

AK400933AB

Connector :

B-08

Harness side connector AKA400932AB

Q: Is the check result normal?

YES : Check intermediate connector C-16, and
repair if necessary. If intermediate
connector are normal, check and repair
harness between B-08 (terminal No. 5) air
flow sensor connector and C-141 (terminal
No. 88) engine-ECU connector.

e Check earthing line for damage.

NO : Repair or replace.

STEP 16. Perform voltage measurement at B-08
air flow sensor connector.

Connector :

B-08

Harness side connector AKA400932AB

e Use special tool test harness (MB991709) to con-
nect only terminal No. 1, No. 2 and No. 5, and
then measure at pick-up harness.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 2 and earth.

OK:
Altitude 0 m: 3.8 - 4.2V
Altitude 600 m: 3.5-3.9V
Altitude 1,200 m: 3.3 -3.7V
Altitude 1,800 m: 3.0 - 3.4V

Q: Is the check result normal?
YES : Go to Step 19 .
NO: Goto Step 17 .

STEP 17. Connector check: C-142 engine-ECU
connector

Connector: C-142

o4 101
12111110 09 0;
od11dig]  frzeh 1411

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Go to Step 18 .
NO : Repair or replace.
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STEP 18. Check harness between B-08 (terminal
No. 2) air flow sensor connector and C-142

(terminal No. 100) engine-ECU connector.

Connector :-08

o4 031%1101 9198197]96
1231111 o7] [roejios)
2diiditg  fiizefig  fi4i13
Harness side connector

AK400935AB

e Check output line for short circuit and damage.

Q: Is the check result normal?
YES : Replace air flow sensor.
NO : Repair.

STEP 19. Perform voltage measurement at C-142
engine-ECU connector.

Connector: C-142

C-142(GR)
o594 | o201
o4 031%1101 0198197196
12411111 o] fosfiog)
odiiditg  fiizefiig  fi14h13

Harness side connector

AK400935AB

e Measure engine-ECU terminal voltage.
¢ Ignition switch: "ON"
¢ Voltage between terminal No. 100 and earth.
OK:
Altitude 0 m: 3.8 -4.2V
Altitude 600 m: 3.5-39V
Altitude 1,200 m: 3.3 -3.7V
Altitude 1,800 m: 3.0 -3.4V

Q: Is the check result normal?
YES : Go to Step 21 .
NO: Go to Step 20.
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STEP 20. Connector check: C-142 engine-ECU STEP 21. Connector check: C-142 engine-ECU
connector connector

Connector: C-142 Connector: C-142

59403 | o201 59403 | o201
e e
12311111 07 [tosiog) 12311111 07 [tosiog)
odiiditg  fiizefig 413 odiiditg  fiizefiig  fi14h13
Harness side connector Harness side connector
AK400935AB AK400935AB

Connector :

B-08

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Repair or replace.

Harness side connector AKA400932AB

Q: Is the check result normal?

YES : Check and repair harness between B-08
(terminal No. 2) air flow sensor connector
and C-142 (terminal No. 100) engine-ECU
connector.

e Check output line for open circuit and
damage.

NO : Repair or replace.
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Code No. P0110: Intake Air Temperature Sensor System

Intake air temperature sensor circuit

B-08
(MU802552)
X
(1Y>Y3Y2Y5YcY7) Intake air temperature sensor
0000660 _@_ (Incorporated in air flow sensor)
5 6
B-W
20
J/IC(1)
? | C-16 Y-L
17
B-W
88 99
C-141 v C-142
(MU803804) (MU803805)
635495
04|
10111[112]
/4 oV 18f1190120]
Engine-ECU

Wire colour code
B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

AK400803 AB

OPERATION e The intake air temperature sensor is a kind of
« A power voltage of 5 V is applied to the intake air resistor, which has characteristics to reduce its
temperature sensor output terminal (terminal No. resistance as the intake air temperature rises.
6) of the air flow sensor connector from the Therefore, the sensor output voltage varies with
engine-ECU (terminal No. 99) the intake air temperature, and becomes lower as
« The power voltage is earthed to the engine-ECU the intake air temperature rises.
terminal No. 88) from the air flow sensor (termi-
gal No. 5). ) ( TROUBLE JUDGMENT
Check Condition
FUNCTION _ e 2 seconds later after the ignition switch has been
e The intake air temperature sensor converts the in "ON" position or the engine has started up.
intake air temperature into a voltage and inputs L
the voltage signal to the engine-ECU. Judgment Criterion
e In response to the signal, the engine-ECU cor- ° The sensor output voltage of 4.6 V or more
rects the fuel injection amount, etc. (intake air temperature below —45°C or equiva-

lent) for 2 seconds.
or
e The sensor output voltage of 0.2 V or loss (intake
air temperature above 125 °C or equivalent) for 2
seconds.
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PROBABLE CAUSE
¢ Failed intake air temperature sensor
e Open/short circuit in intake air temperature sen-
sor circuit or loose connector contact
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll data list
¢ |tem 13: Intake air temperature sensor

OK: At ambient temperature (atmospheric
temperature) or equivalent.

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: B-08 air flow sensor
connector

Connector :

B-05

Harness side connector AK400932AB

Q: Is the check result normal?
YES : Goto Step 3.
NO : Repair or replace.

STEP 3. Check intake air temperature sensor
itself.
e Check intake air temperature sensor itself (Refer
to P.13B-396).

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace air flow sensor.

STEP 4. Perform resistance measurement at B-08
air flow sensor connector.

Connector :

B-08

Harness side connector AKA400932AB

e Disconnect connector, and measure at harness
side.
e Resistance between terminal No. 5 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

YES : Goto Step 8 .
NO: Goto Step 5.

STEP 5. Connector check: C-141 engine-ECU
connector

Connector: C-141

i
g

<J
A1 FNe)

=
/0,6 /

LR
B

Harness side connector

AK400933AB

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair or replace.
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STEP 6. Check harness between B-08 (terminal
No. 5) air flow sensor connector and C-141
(terminal No. 88) engine-ECU connector.

Connector :-08

A

C-141(GR)
6463 6761
73727170169 65
81180[797877]76/7574
Boke reed B

Harness side connector

AK400933AB

NOTE: Before checking harness, check intermediate
connector C-16, and repair if necessary.
e Check earthing line for open circuit and damage.

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Repair.

STEP 7. M.U.T.-lIl/lll data list
¢ |tem 13: Intake air temperature sensor
OK: At ambient temperature (atmospheric
temperature) or equivalent.

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.

STEP 8. Perform voltage measurement at B-08 air
flow sensor connector.

Connector :-08

AK400932AB

Harness side connector

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 6 and earth.

OK:45-49V
Q: Is the check result normal?

YES : Go to Step 13.
NO: Goto Step 9.
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STEP 9. Perform voltage measurement at C-142

engine-ECU connector.

Connector: C-142

04 101 2919819
12111711 [

2diiditg  pzitefins] g
Harness side connector

AK400935AB

Connector :

B-08

Harness side connector AKA400932AB

Measure engine-ECU terminal voltage.
Disconnect B-08 air flow sensor connector.
Ignition switch: "ON"

Voltage between terminal No. 99 and earth.

OK:4.5-49V

Q: Is the check result normal?

YES : Go to Step 10.
NO: Goto Step 11.

STEP 10. Connector check: C-142 engine-ECU
connector

Connector: C-142

04 1071 )919819
121111 [

2di1ditg el g
Harness side connector

AK400935AB

Connector :

Harness side connector

B-08

AK400932AB

Q: Is the check result normal?
YES : Check and repair harness between B-08

(terminal No. 6) air flow sensor connector
and C-142 (terminal No. 99) engine-ECU
connector.

e Check output line for open circuit.

NO : Repair or replace.
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STEP 11. Connector check: C-142 engine-ECU STEP 12. Check harness between B-08 (terminal
connector No. 6) air flow sensor connector and C-142
(terminal No. 99) engine-ECU connector.

Connector: C-142

Connector :-08

oso4o3 | o2
o4 031%1101 )998[97194
1211111 07] [tosy09)
2diidrig] [iizieits  f11413 Connector: C-142

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Go to Step 12..
NO : Repair or replace.

2182

04 101 )919819
1211111 0

2diiditg  fiiziefig  fi4i13
Harness side connector

AK400935AB

e Check output line for short circuit.

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair.
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STEP 13. Perform voltage measurement at B-08 STEP 15. Check harness between B-08 (terminal
air flow sensor connector. No. 6) air flow sensor connector and C-142
B-08 (terminal No. 99) engine-ECU connector.

Connector :

Connector :-08

Harness side connector AK400932AB

e Use special tool test harness (MB991709) to con-
nect only terminal No. 5 and No. 6, and then
measure at pick-up harness.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 6 and earth.

OK:
Ambient temperature at -20°C: 3.8 - 4.4V
Ambient temperature at 0°C: 3.2 - 3.8V
Ambient temperature at 20°C: 2.3 -29V

. C-142(GR)
Ambient temperature at 40°C: 1.5-2.1V
Ambient temperature at 60°C: 0.8 - 1.4V
Ambient temperature at 80°C: 0.4 - 1.0V 05403 | oo
o4 1011009998197194
Q: Is the check result normal? a ]Dﬁ]w el e

YES : Goto Step 7 .
NO: Goto Step 14.

Harness side connector

AK400935AB

STEP 14. Connector check: C-142 engine-ECU ¢ Check output line for damage.
connector Q: Is the check result normal?
YES : Go to Step 16 .
Connector: C-142 NO : Repair.

/

‘

C-142(GR)

oslodod | |_[o2lot
o4 10110099/98/97/94
12111110 froghogfior]  roefios
adiiditg  fiizefig  fi14i13

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Go to Step 15.
NO : Repair or replace.
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STEP 16. Connector check: C-141 engine-ECU
connector

Connector: C-141

64163 6261
73727170169 65

81180[797877]767574
Boes rbeed s

Harness side connector

AK400933AB

Connector :

B-08

Harness side connector AKA400932AB

Q: Is the check result normal?

YES : Check intermediate connector C-16, and
repair if necessary. If intermediate
connector are normal, check and repair
harness between B-08 (terminal No. 5) air
flow sensor connector and C-141 (terminal
No. 88) engine-ECU connector.

e Check earthing line for damage.

NO : Repair or replace.
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Code No. P0115: Engine Coolant Temperature Sensor System

Engine coolant temperature sensor circuit

B-108
(MUB802406)
0;9. —@— Engine coolant temperature sensor
2 1
BR Y-G
96 98
C-142 v
(MU803805)
=
> %2 ‘&:I;;g' 1|10|111?Z Engine-ECU
ﬁﬁ 1516117 [118fi19120) 77
5V

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

¢ A power voltage of 5 V is applied to the engine
coolant temperature sensor output terminal (ter-
minal No. 1) from the engine-ECU (terminal No.
98).

e The power voltage is earthed to the engine-ECU
(terminal No. 96) from the engine coolant temper-
ature sensor (terminal No. 2).

FUNCTION

e The engine coolant temperature sensor converts
the engine coolant temperature into a voltage sig-
nal, and inputs the voltage to the engine-ECU.

¢ In response to the signal, the engine-ECU con-
trols the fuel infection amount and the fast idle
speed when the engine is cold state.

AK400804AB

e The engine coolant temperature sensor is a kind
of resistor, which has characteristics to reduce its
resistance as the engine coolant temperature
rises. Therefore, the sensor output voltage varies
with the engine coolant temperature, and
becomes lower as the engine coolant tempera-
ture rises.

TROUBLE JUDGMENT

Check Condition
e 2 seconds later after the ignition switch has been
in "ON" position or the engine has started up.

Judgment Criterion
¢ The sensor output voltage of 4.6 V or more
(engine coolant temperature of —45°C or equiva-
lent) for 2 seconds,
or
¢ The sensor output voltage of 0.1 V or less
(engine coolant temperature of 140°C or more, or
equivalent) for 2 seconds.
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Check Condition
¢ Ignition switch: "ON"
e Engine speed of 50 r/min. or more

Judging Conditions
e The sensor output voltage rises 1.6 V or more
(engine coolant temperature below 40°C or
equivalent) from 1.6 V or less (engine coolant
temperature above 40°C or equivalent).
o Thereafter, the sensor output voltage is 1.6 V or
more for 5 minutes.

PROBABLE CAUSE
¢ Failed engine coolant temperature sensor
¢ Open/short circuit in engine coolant temperature
sensor circuit or loose connector contact
¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-Il/lll data list
e |tem 21: Engine coolant temperature sensor

OK:
Engine cold state: At ambient temperature
(atmospheric temperature) or equivalent.
Engine hot state: At 80 — 120°C

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: B-108 engine coolant

temperature sensor connector
m
loo)

Harness side
connector

S

N

Connector : B-108 > \IQ
X xR %
iipe ¢‘,-=

ll

o

i
()

q V
P

B-108(B) 1
) )\/fw L

Q: Is the check result normal?
YES : Goto Step 3.
NO : Repair or replace.

AK400936 AB

STEP 3. Perform resistance measurement at
B-108 engine coolant temperature sensor

connector.

Connector B- 108

\\ L
‘ Q{g"\\‘s
‘-.‘-’ @) %'1

AR %
Yo 4
X‘f \
B-108(B) 1y
0)7)—+2X 4 A

io)

D

/ ‘\77153 @/

Harness side
connector

—

AK400936 AB

e Disconnect connector, and measure at sensor

side.

e Resistance between terminal No. 1 and No. 2.

OK:

Engine coolant temperature at —-20°C: 14 — 17

kQ

Engine coolant temperature at 0°C: 5.1 — 6.5

kQ

Engine coolant temperature at 20°C: 2.1 — 2.7

kQ

Engine coolant temperature at 40°C: 0.9 — 1.3

kQ

Engine coolant temperature at 60°C: 0.48 —

0.68 kQ

Engine coolant temperature at 80°C: 0.26 —

0.36 kQ

Q: Is the check result normal?
YES : Goto Step 4 .

NO : Replace engine coolant temperature

Sensor.
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STEP 4. Perform voltage measurement at B-108 STEP 5. Perform voltage measurement at C-142

engine coolant temperature sensor connector. engine-ECU connector.
N Connector: C-142
oo
Harness side
connector
AK400936 AB
¢ Disconnect connector, and measure at harness o50ed 9_23
side. 13111 ﬁ 07 fosyo
H'H H " " 2011911 17e1y 14113
e Ignition switch: "ON . Harness side connector
¢ Voltage between terminal No. 1 and earth.
OK 4 5 4 9 v AK400935AB
Q: Is the check result normal? i
YES : Go to Step 10 . 7
NO: Goto Step 5. Harness side
connector
AK400936 AB

Measure engine-ECU terminal voltage.
Disconnect B-108 engine coolant temperature
Sensor.

Ignition switch: "ON"

Voltage between terminal No. 98 and earth.

OK:4.5-49V

Q: Is the check result normal?
YES : Goto Step 6.
NO: GotoStep 7.
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13B-57

STEP 6. Connector check: C-142 engine-ECU

connector

Connector: C-142

osodlog | o2
106

04 101 2919819
12111711 [

2diiditg  pzitefins] g
Harness side connector

AK400935AB

Vi

Harness side
connector

—

AK400936 AB

Q: Is the check result normal?

STEP 7. Connector check: C-142 engine-ECU

connector

Connector: C-142

04 1071 )919819
121111 [

2di1ditg el g
Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Repair or replace.

YES : Check and repair harness between B-108
(terminal No. 1) engine coolant temperature
sensor connector and C-142 (terminal No.

98) engine-ECU connector.

e Check output line for open circuit.

NO : Repair or replace.
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TROUBLESHOOTING

STEP 8. Check harness between B-108 (terminal

No. 1) engine coolant temperature sensor
connector and C-142 (terminal No. 98)
engine-ECU connector.

N7
Harness side
connector
AK400936 AB
Connector: C-142
e
DT~
/ /
_ X
C-142(GR)
osodlog | o201
(1)2111 1031%1101 0 —'EE
2diiditg  fiizefig  fi4h13
Harness side connector
AK400935AB

e Check output line for short circuit.

Q: Is the check result normal?
YES : Goto Step 9.
NO : Repair.

STEP 9. M.U.T.-Il/lll data list
¢ Item 21: Engine coolant temperature sensor

OK:
Engine cold state: At ambient temperature
(atmospheric temperature) or equivalent.
Engine hot state: At 80 — 120°C

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.

STEP 10. Perform resistance measurement at
B-108 engine coolant temperature sensor
connector.

Harness side
connector
)

)

AK400936 AB

e Disconnect connector and measure at harness
side.
e Resistance between terminal No. 2 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

YES : Go to Step 13 .
NO: Go to Step 11 .

STEP 11. Connector check: C-142 engine-ECU
connector

Q: Is the check result normal?

Connector: C-142

91

o4 101
12111110 09 0
2d1di1g]  frzieh 1411

Harness side connector

AK400935AB

YES : Go to Step 12..
NO : Repair or replace.
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TROUBLESHOOTING
STEP 12. Check harness between B-108 (terminal STEP 13. Perform voltage measurement at B-108
No. 2) engine coolant temperature sensor engine coolant temperature sensor connector.
connector and C-142 (terminal No. 96) C tor - B-108 T o
engine-ECU connector. \gon@ PN 1‘ L;@ @?jf/”
DAY Y
el N ¥ \“174‘.i Harness side
Yy \ LU\ connector
v 3 > ©
Harness side S \) Ny
connector
AK400936 AB

e Use special tool test harness (MB991658) to con-
AK400936 AB nect connector, and measure at pick-up harness.
¢ Ignition switch: "ON"

¢ Voltage between terminal No. 1 and earth.

OK:
Er\1,gine coolant temperature at —-20°C: 3.9 - 4.5
a ~_
.\ Engine coolant temperature at 0°C: 3.2 - 3.8V
/ / ‘ Engine coolant temperature at 20°C: 2.3 — 2.9
:

C-142(GR
(@R Engine coolant temperature at 40°C: 1.3 - 1.9

Connector: C-142

\"/
50403 | 6201 Engine coolant temperature at 60°C: 0.7 — 1.3
04] 101 09198197190
123111 13 |1 071  [1osytog] \')
g purretng frdhid Engine coolant temperature at 80°C: 0.3 - 0.9
Harness side connector v}

AK400935AB
Q: Is the check result normal?

e Check earthing line for open circuit and damage. YES : Goto Step 9.
NO: Goto Step 14.

Q: Is the check result normal?
YES : Goto Step 9.
NO: Repair. STEP 14. Connector check: C-142 engine-ECU
connector

Connector: C-142

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Go to Step 15 .
NO : Repair or replace.



13B-60 MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

TROUBLESHOOTING

STEP 15. Check harness between B-108 (terminal

No. 1) engine coolant temperature sensor
connector and C-142 (terminal No. 98)
engine-ECU connector.

STEP 16. Connector check: C-142 engine-ECU
connector

Connector: C-142

NV

Harness side
connector

—

AK400936 AB

04 101 2919819
1211111 0

2diiditg  pziefins]  fi4hng
Harness side connector

AK400935AB

C-142(GR)

)
=

oSo4o3 |

04 1071 )90
121111 [

odiiditg  fiizefiig  fi14h13
Harness side connector

HEINS]
3

AK400935AB

Vi

Harness side
connector

—

AK400936 AB

e Check output line for damage.

Q: Is the check result normal?
YES : Go to Step 16 .
NO : Repair.

Q: Is the check result normal?
YES : Check harness between B-108 (terminal

No. 2) engine coolant temperature sensor
connector and C-142 (terminal No. 96)
engine-ECU connector.

e Check earthing line for damage.

NO : Repair or replace.
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Code No. P0122: Throttle Position Sensor (main)

Circuit Low Input

Throttle position sensor (main) circuit

(main)

B-06 —| Hall IC l—

o Electronically
(1o ST = - controlled
0060066 throttle valve

2 1 4
| |
| [
I I
i R W B|
| |
I I
I I
L L ____ | _

B
106 115 105
A Y
C-142
(MUB803805) —_
— —
= - 777
i SV
Engine-ECU

Wire colour code
B: Black LG: Light green G: Green L: Blue W: White
R: Red P: Pink V: Violet

OPERATION

o A power voltage of 5 V is applied to the electroni-
cally controlled throttle valve (terminal No. 2)
from the engine-ECU (terminal No. 106).

o The power voltage is earthed to the engine-ECU
(terminal No. 105) from the electronically control-
led throttle valve (terminal No. 4).

e The sensor signal is inputted to the engine-ECU
(terminal No. 115) from the electronically control-
led throttle valve output terminal (terminal No. 1).

FUNCTION

o The throttle position sensor converts the throttle
valve position into voltage and inputs it into the
Engine-ECU.

e The Engine-ECU controls the throttle valve posi-
tion.

Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

AK304122AD

TROUBLE JUDGMENT

Check Conditions
¢ Ignition switch is in "ON" position.

Judgment Criteria
¢ Throttle position sensor (main) output voltage is
0.35 V or less for 0.5 second.

PROBABLE CAUSE

¢ Failed throttle position sensor (main)

¢ Open/short circuit in throttle position sensor cir-
cuit or loose connector contact

¢ Failed engine-ECU
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DIAGNOSIS PROCEDURE STEP 3. Perform voltage measurement at B-06
electronically controlled throttle valve connector.

STEP 1. M.U.T.-lI/lll data list
e Refer to Data List Reference Table P.13B-368.

a. ltem 79: Throttle position sensor (main)

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

EEEEED
= n
- ANAANAINANAN

Harness side connector ’J/ /
N\ \ \ ~ A

(B
/ AK400937AB

e Disconnect connector, and measure at harness

STEP 2. Connector check: B-06 electronically side.
controlled throttle valve connector o Ignition switch: ON
¢ Voltage between terminal No. 2 and earth.
OK:49-51V

Q: Is the check result normal?
YES:Goto Step 7.
NO: Goto Step 4.

STEP 4. Connector check: C-142 engine-ECU
connector

(B)
i Y
Hamess side connector 7/ /| akaoossras

Connector: C-142

Q: Is the check result normal?
YES : Goto Step 3.
NO : Repair or replace.

91
o4 101
12111110 09 0
od1ditg]  frzish 1411

Harness side connector

AK400935AB

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair or replace.
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13B-63

STEP 5. Check harness between B-06 (terminal
No. 2) electronically controlled throttle valve

connector and C-142 (terminal No. 106)

engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-142

o
o4 uaw%:m 9198/97/96
11111 o7l [roejios)
2diiditg  fiizefig  fi4h13
Harness side connector

AK400935AB

e Check power supply line for open/short circuit.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.

STEP 6. M.U.T.-Il/lll data list

o Refer to Data List Reference Table P.13B-368.
a. ltem 79: Throttle position sensor (main)

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection
P.00-6).

NO : Replace engine-ECU.

Service Points

STEP 7. Connector check: C-142 engine-ECU

connector

Connector: C-142

ot

13111110
20119118]

Harness side connector

C-142(GR)

AK400935AB

Q: Is the check result normal?
YES : Goto Step 8 .
NO : Repair or replace.
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TROUBLESHOOTING

STEP 8. Check harness between B-06 (terminal
No. 2) electronically controlled throttle valve
connector and C-142 (terminal No. 106)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-142

o
o4 uaw%:m 9198/97/96
11111 o7l [roejios)
2diiditg  fiizefig  fi4h13
Harness side connector

AK400935AB

e Check power supply line for damage.

Q: Is the check result normal?
YES : Goto Step 9.
NO : Repair.

STEP 9. Check harness between B-06 (terminal
No. 1) electronically controlled throttle valve
connector and C-142 (terminal No. 115)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-142

o201
o4 uﬁ:m 9198/97/96
12311111 07 [tosiog
2diiditg  fiizefiig 413
Harness side connector

AK400935AB

e Check output line for open/short circuit and dam-
age.

Q: Is the check result normal?
YES : Go to Step 10 .
NO : Repair.

STEP 10. Replace the electronically controlled
throttle valve
o After replacing the electronically controlled throt-
tle valve, re-check the trouble symptoms.

Q: Is the check result normal?
YES : Check end.
NO : Replace engine-ECU.
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Code No. P0123: Throttle Position Sensor (main) Circuit High Input

Throttle position sensor (main) circuit

(main)

B-06 —| Hall IC l—

o Electronically
(1o ST = - controlled
0060066 throttle valve

2 1 4
| |
| [
I I
i R W B|
| |
I I
I I
L L ____ | _

B
106 115 105
A Y
C-142
(MUB803805) —_
— —
= - 777
i SV
Engine-ECU

Wire colour code
B: Black LG: Light green G: Green L: Blue W: White
R: Red P: Pink V: Violet

OPERATION

o A power voltage of 5 V is applied to the electroni-
cally controlled throttle valve (terminal No. 2)
from the engine-ECU (terminal No. 106).

o The power voltage is earthed to the engine-ECU
(terminal No. 105) from the electronically control-
led throttle valve (terminal No. 4).

e The sensor signal is inputted to the engine-ECU
(terminal No. 115) from the electronically control-
led throttle valve output terminal (terminal No. 1).

FUNCTION

o The throttle position sensor converts the throttle
valve position into voltage and inputs it into the
Engine-ECU.

e The Engine-ECU controls the throttle valve posi-
tion.

Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

AK304122AD

TROUBLE JUDGMENT

Check Conditions
¢ Ignition switch is in "ON" position.

Judgment Criteria
¢ Throttle position sensor (main) output voltage is
4.8 V or more for 0.5 second.

PROBABLE CAUSE

¢ Failed throttle position sensor (main)

¢ Open/short circuit in throttle position sensor cir-
cuit or loose connector contact

¢ Failed engine-ECU
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DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-lI/lll data list
e Refer to Data List Reference Table P.13B-368.

a. ltem 79: Throttle position sensor (main)

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: B-06 electronically
controlled throttle valve connector

®)
/

Harness side connector ’J/ /
\ \ \ ~ A

AK400937AB

Q: Is the check result normal?
YES : Goto Step 3.
NO : Repair or replace.

STEP 3. Perform resistance measurement at B-06
electronically controlled throttle valve connector.

000600 6:;
i )]

ngnere,s S|‘de/conr\1e\c‘t9\r / /

e Disconnect connector, and measure at harness

side.
e Resistance between terminal No. 4 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

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

(B
/ AK400937AB

STEP 4. Connector check: C-142 engine-ECU
connector

Connector: C-142

ot

C-142(GR)

1111110
20119118

Harness side connector

AK400935AB

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair or replace.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo> 13B-67
TROUBLESHOOTING

STEP 5. Check harness between B-06 (terminal STEP 6. M.U.T.-ll/lll data list
No. 4) electronically controlled throttle valve o Refer to Data List Reference Table P.13B-368.

connector and C-142 (terminal No. 105) a. ltem 79: Throttle position sensor (main)

engine-ECU connector. Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.

STEP 7. Replace the electronically controlled

. - throttle valve

Harness side /conpe‘c‘tgr"J o After replacing the electronically controlled throt-
tle valve, re-check the trouble symptoms.

Connector: C-142 Q: Is the check result normal?

YES : Check end.
NO : Replace the engine-ECU.

3
R
<]
EISIS]
=

04 101 2919819
1211111 0

2diiditg  fiizefig  fi4h13
Harness side connector

AK400935AB

e Check earthing line for open circuit and damage.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.
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Code No. P0125: Feedback system monitor

OPERATION
o Refer to P0201 injector circuit P.13B-100.
Refer to P0202 injector circuit P.13B-104.
Refer to P0203 injector circuit P.13B-108.
Refer to P0204 injector circuit P.13B-112.
o Refer to P0130 Oxygen sensor (front) circuit
P.13B-72.

FUNCTION

¢ The engine-ECU effects air-fuel ratio feedback
control in accordance with the signals from the
oxygen sensor (front).

¢ If the heated oxygen sensor (front) has deterio-
rated, corrections will be made by the oxygen
sensor (rear).

e Diagnosis code P0125 becomes stored in mem-
ory if a failure is detected in the above air-fuel
ratio feedback control system.

TROUBLE JUDGMENT

Check Conditions
e The engine coolant temperature is approximately
76°C or more.
¢ Within the range of air-fuel ratio feedback opera-
tion.
¢ Not in slowing down operation.

Judgment Criterion
e The oxygen sensor output voltage is not deviated
from 0.5 V for 30 seconds.

PROBABLE CAUSE

¢ Failed oxygen sensor (front)

e Harness damage in oxygen sensor (front) circuit
or loose connector contact

o Failed oxygen sensor (rear)

NOTE: When the oxygen sensor (front) begins to
deteriorate, the oxygen sensor output voltage will
deviate from the voltage when the sensor was new
(normally 0.5 volt at stoichiometric ratio). This devia-
tion will be corrected by the oxygen sensor (rear). If
the oxygen sensor (rear) responds poorly because it
has deteriorated, it will improperly correct the oxygen
sensor (front). Thus, even when closed loop control
is being effected, the fluctuation of the oxygen sen-
sor (front) output voltage decreases, without inter-
secting with 0.5 volt. As a result, there is a possibility
of diagnosis code P0125 becoming registered.

o Failed fuel system
¢ Failed exhaust system
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnosis code

Q: Is any other diagnosis code than P0170 output?
YES : Inspection chart for diagnosis code (Refer
to P.13B-20).
NO: Goto Step 2.

STEP 2. M.U.T.-Il/lll data list

o Refer to Data List Reference Table P.13B-368.
a. Item 12: Air flow sensor

b. Item 21: Engine coolant temperature sensor

c. Item 25:; Barometric pressure sensor

d. Item 59: Oxygen sensor (rear)

Q: Are the check results normal?

YES : Go to Step 3.

NO : Perform the diagnosis code classified check
procedure for the sensor that has shown an
abnormal data valve (Refer to Inspection
Chart for Diagnosis Codes P.13B-20).

STEP 3. Check for intake of air from intake hose
and inlet manifold.

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair.

STEP 4. Check for leakage of exhaust emission
from exhaust manifold.

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair.

STEP 5. Check throttle body (throttle valve
portion) for contamination.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Clean throttle body (throttle valve portion)
(Refer to P.13B-390).
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STEP 6. Connector check: B-121 oxygen sensor  STEP 8. Check harness between B-121 oxygen
(front) connector and C-142 engine-ECU sensor (front) connector and C-142 engine-ECU
connector connector.

Connector: B-121 , \

@

Connector: B-121 , \

@

— O g

=
)

I~
id ¢ / ~
Slge connector 7> AK400938AB

\/ 7\ <

AK400938AB

Connector: C-142 Connector: C-142

/ /

Pl | FE2l

C-142(GR) C-142(GR)

bsodod [ ] [odlor] osoded [ | [odof

00991989799 00991989799

(1):111 ?ﬁm ogfor]  frosftog (1):111 10%1%1101 ogfor]  frosftog

odiiditg  fiizefig 1413 odiiditg  fiizefig 1413

Harness side connector Harness side connector
AK400935AB AK400935AB

Q: Is the check result normal? * Check output line for damage.

YES:Goto Step 7 . Q: Is the check result normal?
NO : Repair or replace. YES : Goto Step 9.

NO : Repair.

STEP 7. Check oxygen sensor (front) itself.
e Check oxygen sensor (front) itself (Refer to
P.13B-398).

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Replace oxygen sensor (front).
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STEP 9. Connector check: Injector connector STEP 11. Connector check: B-17X engine control
Connector : B-01,B-02,B-04,B-05 /B ® relay connector and B-139 engine-ECU
W=V AN Z connector.
SP 'S gummmm By g o )
= ' s __
p A\ o5/~ O Connector : B-17X
B-01 9\ B-027)7]B:04="7B-05 A7 B-17X
(GRS (G0 ] ©R) 72 GR) B { \
7 (Il% L ] a' Relay box's

i
o (\ (W (S A triangle marks,
q&?jéﬁf#:’/ﬂ@ &"‘é v ‘ ‘ \7 B

@ J '{% \\-"— 2711
AK400940AB | El 4X3 l

N\ .
O Harness side connector

a. B-01 (No. 1 injector connector) Z’Sgﬂiifo?‘de

b. B-02 (No. 2 injector connector) :

c. B-04 (No. 3 injector connector) Connector: C-139
d. B-05 (No. 4 injector connector)

Q: Are the check results normal?

YES : Go to Step 10.
NO : Repair or replace.

N
C-139(GR)

STEP 10. Check injector itself.
o Check Injector itself (Refer to P.13B-400).

Q: Is the check result normal?

. [4T3 211
YES : Go to Step 11 . AT
NO : Replace injector. 19 [18f17[t6] [15{ 141

6 p524Ry |3 [21

Harness side connector

AK400931AB

Q: Is the check result normal?
YES : Go to Step 12..
NO : Repair or replace.
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STEP 12. Check harness between B-17X engine STEP 13. Check harness between injector
control relay connector and injector connector. connector and C-139 engine-ECU connector.

Connector : B-01,B-02,B-04,B-05 NGV
ﬁ'—" M5O S J
a3 o a9/~ O
B-017\ B-02{)3] B:04=7 B-05 A~
(GR) “\\ (GR) m (GR) V2 (GR) ‘g {
L ) e S/
Tl

Connector : B-17X —

\
Relay box's
triangle marks,

)

211 Z \\\“ N = “ SEETNUAY 7/0 1)
oy SR TN 9o
L4113 ? = =
et 560 BS—3
Harness side \ % :
connector O Harness side connector AK400940AB
Connector : B-01,B-02,B-04,B-05 = Connector: C-139
2L G e g o
s F" o Ve’ A ."

B-01 7\ B-02 "T’ B-04 =7 B-05 A7
N (GR) V2 (GR) I,
s (GR) A (GH) Jﬁ . ( i f

il
Y Y )Y
'/

<7

<
N
C-139(GR)

}
| ——3

AK400940AB |

N\ .
O Harness side connector

a. Check harness between B-17X (terminal No. 1) Egmog 87 gi
engine control relay connector and B-01 (terminal o pene B
NO 1) NO 1 |nJeCtor ConneCtor Harness S|de Co_nngctor
b. Check harness between B-17X (terminal No. 1)
. . AK400931AB
engine control relay connector and B-02 (terminal
No. 1) No. 2 injector connector. a. Check harness between B-01 (terminal No. 2)

No. 1 injector connector and C-139 (terminal No.
1) engine-ECU connector.

Check harness between B-02 (terminal No. 2)
No. 2 injector connector and C-139 (terminal No.
5) engine-ECU connector.

c. Check harness between B-04 (terminal No. 2)
No. 3 injector connector and C-139 (terminal No.
14) engine-ECU connector.

c. Check harness between B-17X (terminal No. 1)
engine control relay connector and B-04 (terminal
No. 1) No. 3 injector connector. b.
d. Check harness between B-17X (terminal No. 1)
engine control relay connector and B-05 (terminal
No. 1) No. 4 injector connector.
o Check power supply line for damage.

: ?
@ $Ir5est!1¢égll[gcgt;eps#gs normal’ d. Check harness between B-05 (terminal No. 2)
NO: . Repair. ' No. 4 injector connector and C-139 (terminal No.

21) engine-ECU connector.

Q: Are the check results normal?
YES : Go to Step 14 .
NO : Repair.

STEP 14. Fuel pressure measurement.
o Fuel pressure measurement (Refer to

P.13B-391).
Q: Is the check result normal?

YES : Replace engine-ECU.
NO : Repair.



13B-72

MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

TROUBLESHOOTING

Code No. P0130: Oxygen Sensor (front) System

Oxygen sensor (front) circuit

B-121

MU802605

4 \/2\
e
©0

g Oxygen sensor (front)

From Engine control relay p—— 1 TS 2

To engine-ECU r~[~=--

C-142

=
oS
L0
~N—

108 1

(MUS03805) v
9 5

9_ 1011021103 X [104|
fositod fto7ft 110111112

ZIE L IEE S

Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

e The sensor signal is inputted to the engine-ECU
(terminal No. 108) from the oxygen sensor (front)
output terminal (terminal No. 4).

e The oxygen sensor (front) (terminal No. 2) is
earthed with engine-ECU (terminal No. 96).

FUNCTION

e The oxygen sensor (front) converts the concen-
tration of oxygen in the exhaust emission into a
voltage and inputs the signal to the engine-ECU.

o When the air-fuel ratio is richer than the theoreti-
cal air-fuel ratio, the oxygen sensor (front) out-
puts a voltage of about 1 V. When it is leaner than
the theoretical air-fuel ratio, it outputs a voltage of
about 0 V.

¢ In response to the signal, the engine-ECU con-
trols the fuel infection amount so that the air-fuel
ratio can be equivalent to the theoretical air-fuel
ratio.

AK400805AB
TROUBLE JUDGMENT

Check Conditions
¢ Above 3 minutes later after the engine has
started up.
o The engine coolant temperature is approximately
80°C or more.
o The volumetric efficiency 25% or more.
e The engine speed of 1,200 r/min. or more.

Judgment Criterion
¢ When the oxygen sensor (front) output voltage is
0.2 V or less, and a power voltage of 5 V is
applied to the oxygen sensor (front) in the
engine-ECU, the sensor output voltage is 4.5V or
more.

PROBABLE CAUSE

¢ Failed oxygen sensor (front)

e Open/short circuit in oxygen sensor (front) circuit
or loose connector contact

¢ Failed engine-ECU



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo> 13B-73
TROUBLESHOOTING

DIAGNOSIS PROCEDURE STEP 3. Perform resistance measurement at

B-121 oxygen sensor (front) connector

STEP 1. M.U.T.-ll/lll data list Connector: B-121
o Refer to Data List Reference Table P.13B-368. / o |
a. Iltem 11: Oxygen sensor (front)

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: B-121 oxygen sensor

(front) connector <

S AR
=alie

Connector: B-121 , \

AK400938AB

e Disconnect connector, and measure at harness
side.
e Resistance between terminal No. 2 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

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

=I5 /A\g';}‘]
!I/ (L\ d'.l ‘

\/ Y
S
>2<>1< STEP 4. Connector check: C-142 engine-ECU
(AAAS connector
Harness
side connector Connector: C-142

AK400938AB

Q: Is the check result normal?
YES : Go to Step 3 .
NO : Repair or replace. .~

ot

C-142(GR)

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Goto Step 5.
NO : Repair or replace.
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STEP 5. Check harness between B-121 (terminal  STEP 6. M.U.T.-ll/lll data list
No. 2) oxygen sensor connector and C-142 o Refer to Data List Reference Table P.13B-368.
(terminal No. 96) engine-ECU connector. a. Item 11: Oxygen sensor (front)

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.

Connector: B-121 , \

STEP 7. Perform voltage measurement at B-121
oxygen sensor (front) connector.

Connector: B-121 , \

Vi
Eo e

?)\ )
‘/

\ oY1) i k
OOV S,
fhAA3/ s

AK400938AB

Connector: C-142 ?T §

R | |

/

\ <
C-142(GR) e o Q\/ ~
side connector AK400938AB

= Use special tool test harness (MD998464) to con-

sodeq | [T .

of uak%m ; % nect connector, and measure at pick-up harness.
12311111 08]107]  [1067105 .

adnding  fizeling  fi4ind o Englne: After warm-up

Harness side connector

>
[ ]

Ignition switch: "ON"
Voltage between terminal No. 2 and earth.

AK400935AB

e Check earthing line for open circuit and damage. OK: 0.5V or less
Q: Is the check result normal? Q: Is the check result normal?
YES : Go to Step 6 . YES :Goto Step 9.

NO : Repair. NO: Goto Step 8.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo> 13B-75

TROUBLESHOOTING
STEP 8. Connector check: C-142 engine-ECU STEP 9. Perform voltage measurement at B-121
connector oxygen sensor (front) connector.
Connector: C-142 (/:onnector:\B-121 J \
C-142(GR)

o5odo3 | [

(1)2111 1031%1101 0 —IQE

2diiditg  pziefins]  figheg

>

S AR
=alie

Harness side connector

AK400935AB

Connector: B-121 , ‘

AK400938AB

e Use special tool test harness (MD998464) to con-
nect connector, and measure at pick-up harness.

o Engine: After warm-up

¢ Voltage between terminal No. 4 and earth.

OK:

s 600 — 1,000
- S i ) mV when 200 mV or lower abrupt
»*i"-‘gg)) \f‘./%\g’ i racing is done a few seconds after abrupt
%@}A /‘“\3 # deceleration from 4,000 r/min.
?‘ (@% Q: Is the check result normal?
2 N YES : Go to Step 12..

\KZ\CD NO: Goto Step 10.
N=/

Q\/ . STEP 10. Check oxygen sensor (front) itself
AK400938AB e Check oxygen sensor itself (Refer to P.13B-398).

Q: Is the check result normal?
Q: Is the check result normal? YES : Go to Step 11 .

YES : Check and repair harness between B-121
(terminal No. 2) oxygen sensor (front)
connector and C-142 (terminal No. 96)
engine-ECU connector.

e Check earthing line for damage.

NO : Repair or replace.

NO : Replace oxygen sensor (front).
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STEP 11. Connector check: C-142 engine-ECU STEP 12. Perform voltage measurement at C-142

connector engine-ECU connector.
Connector: C-142 Connector: C-142
C-142(GR) C-142(GR)
59403 | [ o5odo3 | [
1011009998/9794 10110099/98/97]96
?21111%1%10 07 [tosiog) ?21111%1%10 07 [tosiog)
odiiditg  fiizefig 413 odiiditg  fiizefiig  fi14h13
Harness side connector Harness side connector
AK400935AB AK400935AB

Measure engine-ECU terminal voltage.

Transmission: Neutral

Engine: After warm-up

Voltage between terminal No. 108 and earth.
OK:

600 — 1,000 mV when 200 mV or lower abrupt

racing is done a few seconds after abrupt
deceleration from 4,000 r/min.

Connector: B-121 , ‘

Q: Is the check result normal?
YES : Go to Step 14 .
NO: Goto Step 13.

j s AT
W =e)) %%x, .
= oo r@
U.'/( i

\
7
L2 A1)

Q\/ ~ )

AK400938AB

Q: Is the check result normal?

YES : Check and repair harness between B-121
(terminal No. 4) oxygen sensor (front)
connector and C-142 (terminal No. 108)
engine-ECU connector.

e Check output line for damage.

NO : Repair or replace.
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TROUBLESHOOTING

STEP 13. Connector check: C-142 engine-ECU STEP 14. Connector check: C-142 engine-ECU

connector connector
Connector: C-142 Connector: C-142
C-142(GR) C-142(GR)
59403 | o201 59403 | o201
10110099198/97/99 10110099198/97/96
?:1111031%10 07] [tosy09) ?:1111031%10 07] [tosy09
odiiditg  fiizefig 413 odiiditg  fiizefiig  fi14h13
Harness side connector Harness side connector
AK400935AB AK400935AB

Q: Is the check result normal?
YES : Go to Step 6 .
NO : Repair or replace.

Connector: B-121 , \

Q\/ ~ )

AK400938AB

Q: Is the check result normal?

YES : Check and repair harness between B-121
(terminal No. 4) oxygen sensor (front)
connector and C-142 (terminal No. 108)
engine-ECU connector.

e Check output line for open circuit.

NO : Repair or replace.
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Code No. P0135: Oxygen Sensor Heater (front) System

Oxygen sensor heater (front) circuit

Battery
WBl a4
5
W-B W-B
4 3 Oxygen sensor (front) B-121
MU802605
b Engine NA
/ --------- control 1Y 2)
1 relay s
\SAY)
1 12
To engine-ECU 113 2 4
v
R To engine-ECU
Y-R
10
C-139
(MU803802)
1]2 |_[3]4]
(5 [[6]7[8 9@'111213
(14| g5 [ie[17i18] [19)
21 i e
Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

AK400806 AB
OPERATION FUNCTION
e Power is supplied to the heater power terminal e The power supply to the oxygen sensor heater
(terminal No. 1) of the oxygen sensor (front) con- (front) is controlled by the ON/OFF control of the
nector from the engine control relay (terminal No. power transistor in the engine-ECU.
1). o Heating the oxygen sensor heater (front) enables
o The heater (terminal No. 3) of the oxygen sensor the oxygen sensor to provide good response
(front) connector is controlled by the power tran- even when the exhaust emission temperature is

sistor in the engine-ECU (terminal No. 10). low.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

13B-79

TROUBLESHOOTING

TROUBLE JUDGMENT

Check Conditions

e The engine coolant temperature is 20°C or
higher.
The oxygen sensor heater: (front) is ON.
The engine speed of 50 r/min. or more.
A/C relay: OFF
Radiator fan: OFF
The system voltage is 11 — 16 V.

Judging Criterion
o The heater current of oxygen sensor heater
(front) 0.2 A or less or 3.5 A or more for 4 sec-
onds.

PROBABLE CAUSE
¢ Failed oxygen sensor heater (front)
e Open/short circuit in oxygen sensor heater (front)
circuit or loose connector contact
e Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. Connector check: B-121 oxygen sensor
(front) connector

Connector: B-121 , ‘

Oxygen sensor (front)

(5]

\Q\/ 7\ <

AK400938AB

Q: Is the check result normal?
YES : Go to Step 2.
NO : Repair or replace.

STEP 2. Perform resistance measurement at
B-121 oxygen sensor (front) connector.

Connector: B-121 , }

2

S AR
=alie

AK400938AB

e Disconnect connector, and measure at sensor
side.
¢ Resistance between terminal No. 1 and No. 3.

OK:45-8.00
Q: Is the check result normal?

YES : Go to Step 3.
NO : Replace oxygen sensor (front).



13B-80 MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
TROUBLESHOOTING

STEP 3. Perform voltage measurement at B-121 STEP 4. Connector check: B-17X engine control

oxygen sensor (front) connector. relay connector
Connector: B-121 | Connector : B-17X —
/ o B-17X

\
Relay box's
triangle marks

-
o ENEN

Harness side
connector

)

F

Oxygen sensor (front)

(5]

AK400938AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 1 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Goto Step 5.
NO: Goto Step 4.

(f

AK400938AB

Q: Is the check result normal?

YES : Check and repair harness between B-121
(terminal No. 1) oxygen sensor (front)
connector and B-17X (terminal No. 1)
engine control relay connector.

o Check power supply line for
open/short circuit.

NO : Repair or replace.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo> 13B-81
TROUBLESHOOTING

STEP 5. Perform voltage measurement at C-139 STEP 7. Check harness between B-121 (terminal
engine-ECU connector. No. 3) oxygen sensor connector and C-139
(terminal No. 10) engine-ECU connector.

Connector: C-139

Connectﬂﬂ/ \
&
/
W -

N
C-139(GR)

403 211
1a[12[11[10[9]8]7 | 6] 5
bofio]  figiz[ie] i) [14]

P2 [21

pree| pspad [l (21 ‘ 7
Harness side connectorAK400931AB ',?‘“_/\%7
= *
{]/'.E'~>/ ;

e Measure engine-ECU terminal voltage. '1
¢ Ignition switch: "ON"

¢ Voltage between terminal No. 10 and earth. \ 7,
oY+ g
OK: System voltage W) T~
) fhAA3/ s
Q: Is the check result normal? Harmess e
YES : Goto Step 8. side connector 7 / >

NO: Goto Step 6. AK400938AB

STEP 6. Connector check: C-139 engine-ECU
connector

Connector: C-139

N
C-139(GR)

g [473] 211
C 139(GR) 13[12[11[10]9 (8|7 [6 15]
19| [18(17/16] [15]|[14

%@I pspazy 22| [21]

Harness side connector

[13[12[1110[9[8]7
1

19| [18[1716
% [21] e Check earthing line for open/short circuit.
Harness side connector

7
5 AK400931AB
4

INEEEAS

Q: Is the check result normal?
AK400931AB YES : Replace engine-ECU.
NO : Repair.

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair or replace.



13B-82 MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
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STEP 8. Connector check: C-139 engine-ECU STEP 9. Check harness between B-121 (terminal
connector No. 1) oxygen sensor (front) connector and
B-17X (terminal No. 1) engine control relay
Connector: C-139
connector.

Connector: B-121 ,

(W o
/ A =
C-139(GR)
[4]3 211
13[12/11[10{9 8|7 [6]] 5 |
019l [8/17[16| [5{]|14
prpe| pspdpy o [21]

Harness side connector

7

O

AK400931AB

Q: Is the check result normal?
YES : Goto Step 9.
NO : Repair or replace.

\
Relay box's
triangle marks

I2X1I
11418

Harness side
connector

o Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 10 .
NO : Repair.
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STEP 10. Check harness between B-121 (terminal STEP 11. Check the trouble symptoms.

No. 3) oxygen sensor (front) connector and C-139 . Does troubl t ist?

(terminal No. 10) engine-ECU connector. @ Ygess: I;%%Iai:yemgiggggﬁfs ’

NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

Connector: B-121 , \

Vi
Eo e

?)\ )
‘/

\ oY1) i k
OOV S,
fhAA3/ s

N
C-139(GR)

211
A32[Iio[98(7 6] 5
19| [8[17[16| [15]|14
B b i1

Harness side connector

AK400931AB

e Check earthing line for damage.

Q: Is the check result normal?
YES : Go to Step 11.
NO : Repair.



13B-84 MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
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Code No. P0136: Oxygen Sensor (rear) System

Oxygen sensor (rear) circuit

C-18
MU801688

—
2|1

4[3

g Oxygen sensor (rear)

From engine control relay QFZ T 3 4

To engine-ECU r~f---------+ - B
l M
! 1
I I _
3
P L JIC (2)
¢ | C17
C-142 96 116 1
(MU803805) - B
%E -0

10111112
118[119120)

V/4

Engine-ECU

Wire colour code
B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

AK400807AB

OPERATION e In response to the signal, the engine-ECU con-
e The sensor signal is inputted to the engine-ECU trols the fuel infection amount so that the air-fuel
(terminal No. 116) from the oxygen sensor (rear) rat!o can be equivalent to the theoretical air-fuel
output terminal (terminal No. 4). ratio.
e The oxygen sensor (rear) (terminal No. 3) is
earthed with engine-ECU (terminal No. 96). TROUBLE JUDGMENT
Check Conditions
FUNCTION e Above 3 minutes later after the engine has
e The oxygen sensor (rear) converts the concentra- started up.
tion of oxygen in the exhaust emission into a volt- ¢ The engine coolant temperature is approximately
age signal and inputs the voltage signal to the 80°C or higher.
engine-ECU. » The volumetric efficiency is 25% or more.
e When the air-fuel ratio is richer than the theoreti- e The engine speed is 1,200 r/min. or more.

cal air-fuel ratio, the oxygen sensor (rear) outputs
a voltage of about 1 V. When it is leaner than the
theoretical air-fuel ratio, it outputs a voltage of
about 0 V.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
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13B-85

Judgment Criterion

. STEP 3. Perform resistance measurement at C-18
¢ When the oxygen sensor (rear) output voltage is

oxygen sensor (rear) connector.

0.2 V or less, and a power voltage of 5 V is
applied to the oxygen sensor (rear) in the
engine-ECU, the sensor output voltage is 4.5V or
more.

PROBABLE CAUSE
o Failed oxygen sensor (rear)
¢ Open/short circuit in oxygen sensor (rear) circuit
or loose connector contact
¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-lI/lll data list
e Refer to Data List Reference Table P.13B-368.

a. Item 59: Oxygen sensor (rear)

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: C-18 oxygen sensor
(rear) connector

Connector : C-18

/ Oxygen Sensor(rear) .

G
T
s A

0 ?”—
T é "s I

Harness side
connector

AK400939AB

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.

Connector : C-18

Oxygen Sensor(rear) .

P

=]
/"(g/%h—) ity
e E T
= el

R ——

s
7
/

C
AN

.

&

Harness side
connector

AK400939AB

e Disconnect connector, and measure at harness
side.
e Resistance between terminal No. 3 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

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

STEP 4. Connector check: C-142 engine-ECU
connector

Connector: C-142

e

C-142(GR)

[z

<]

[106
14411

Harness side conne

tor

Q

AK400935AB

Q: Is the check result normal?
YES : Goto Step 5.
NO : Repair or replace.
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STEP 5. Check harness between C-18 (terminal STEP 6. M.U.T.-ll/lll data list
No. 3) oxygen sensor (rear) connector and C-142 o Refer to Data List Reference Table P.13B-368.

(terminal No. 96) engine-ECU connector. a. ltem 59: Oxygen sensor (rear)
Connector : C-18 Q: Is the check result normal?
Oxygen Sensor(rear) . YES : Intermittent malfunction (Refer to GROUP
/ 00 — How to Use
g‘y”J 7 l/] Troubleshooting/Inspection Service Points

{7

CES L -
Ki((,gg:ﬂ,; W NO: ;é);)lab;:)é engine-ECU.

STEP 7. Perform voltage measurement at C-18
oxygen sensor (rear) connector.

Connector : C-18

/ Oxygen Sensor(rear) .

AT
% —

C-18
Harness side /
connector

Connector: C-142

<1
o g~ / =
Cﬁ 42(GR) Harness side /

connector

AK400939AB

AKA400939AB

= Use special tool test harness (MB991658) to con-
% nect connector, and measure at pick-up harness.
T Engine: After warm-up

Ignition switch: "ON"

Voltage between terminal No. 3 and earth.

OK: 0.5V or less
Q: Is the check result normal?

YES : Goto Step 9.
NO: Goto Step 8.

IS

osodog |

04 101
1211111 0!

2d11ditg  f7fiefii
Harness side con

I
[ ]

1

ector

HE

>
[ ]

AK400935AB

e Check earthing line for open circuit and damage.

Q: Is the check result normal?
YES : Goto Step 6.
NO : Repair.
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STEP 8. Connector check: C-142 engine-ECU
connector

Connector: C-142

04 101 )99
1211111 0

2d11ditg el 113
Harness side connector

HEISS]
K3

AK400935AB

Connector : C-18

‘ @j /
TS,

p-==; M
= A

Oxygen Sensor(rear) .

Harness side
connector

AK400939AB

Q: Is the check result normal?

YES : Check and repair harness between C-18
(terminal No. 3) oxygen sensor (rear)
connector and C-142 (terminal No. 96)
engine-ECU connector.

e Check earthing line for damage.

NO : Repair or replace.

STEP 9. Perform voltage measurement at C-18
oxygen sensor (rear) connector.

Connector : C-18

> Oxygen Sensor(rear) .
/'i(g/%»)
b=

R ——

s
7
/

C
AN

.

&

Harness side
connector

AK400939AB

e Use special tool test harness (MB991658) to con-
nect connector, and measure at pick-up harness.
o Engine: After warm-up
¢ Voltage between terminal No. 4 and earth.
OK:
600 — 1,000 mV when 200 mV or lower abrupt
racing is done a few seconds after abrupt
deceleration from 4,000 r/min.

Q: Is the check result normal?
YES : Go to Step 12.
NO: Goto Step 10.

STEP 10. Check oxygen sensor (rear) itself
e Check oxygen sensor (rear) itself (Refer to

P.13B-398).
Q: Is the check result normal?

YES : Go to Step 11 .
NO : Replace oxygen (rear) sensor.
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STEP 11. Connector check: C-142 engine-ECU STEP 12. Perform voltage measurement at C-142
connector engine-ECU connector.

Connector: C-142 Connector: C-142

=

C-142(GR)

5odeg | [ o5odo3 | [
1011009998/9794 10110099/98/97]96
?21111%1%10 07 [tosiog) (1)21111%1%10 07 [tosiog)
odiiditg  fiizefig 413 odiiditg  fiizefiig  fi14h13
Harness side connector Harness side connector
AK400935AB AK400935AB
Connector - C-18 ° Measurg gnglne-ECU terminal voltage.
e Transmission: Neutral
Oxygen Sensor(rear) . L
p e Engine: After warm-up
S  Voltage between terminal No. 116 and earth.

OK:

600 — 1,000 mV when 200 mV or lower abrupt
racing is done a few seconds after abrupt
deceleration from 4,000 r/min.

Q: Is the check result normal?
YES : Go to Step 14 .
NO: Goto Step 13.

\ ‘
Harness side /
connector

AK400939AB

Q: Is the check result normal?

YES : Check and repair harness between C-18
(terminal No. 4) oxygen sensor (rear)
connector and C-142 (terminal No. 116)
engine-ECU connector.

e Check output line for damage.

NO : Repair or replace.
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STEP 13. Connector check: C-18 engine-ECU
connector

Connector : C-18

=
ﬁ(@ S ity
= il
Pcxa\\ T
{5 g

G P
' —

Oxygen Sensor(rear) .

o
] C-18
Harness side /
connector

Connector: C-142

AK400939AB

oSo4o3 | | [o2o1
04] 101 99
12111110 frogpo8iio7]  [1o6y105
20119 18| 17[116j11 ﬁ 13

Harness side connector

AK400935AB

Q: Is the check result normal?

YES : Check and repair harness between C-18
(terminal No. 4) oxygen sensor (rear)
connector and C-142 (terminal No. 116)
engine-ECU connector.

e Check output line for open circuit.

NO : Repair or replace.

STEP 14. Connector check: C-142
connector

engine-ECU

Connector: C-142

04 1071 )919819
121111 [

2di1ditg el g

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Go to Step 6 .
NO : Repair or replace.
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Code No. P0141: Oxygen Sensor Heater (rear) System

Oxygen sensor heater (rear) circuit

Battery
WBI a4
5
W-B W-B
J & JE Oxygen sensor (rear) c-18
B-17X MU801688
b Engine —
‘/ ————————— control 201
< relay 413
1 12
To engine-ECU T2 T4 3 4
R
v
4 To engine-ECU
R
J/IC (2)
¢ | C-17
T 11
Y-L
18
C-139
(MUB03802)
112 [3]4]
|5 [T6[7[8]9N0M[1213
14| [15] [ie[17[18] [19[20
21]2 p3pRs [
Engine-ECU

Wire colour code
B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

AK400808AB

OPERATION FUNCTION
o Power is supplied to the heater power terminal o The power supply to the oxygen sensor heater
(terminal No. 2) of the oxygen sensor (rear) con- (rear) is controlled by the ON/OFF control of the
nector from the engine control relay (terminal No. power transistor in the engine-ECU.
1). ¢ Heating the oxygen sensor heater (rear) enables
e The heater (terminal No. 1) of the oxygen sensor the oxygen sensor to provide good response
(rear) connector is controlled by the power tran- even when the exhaust emission temperature is

sistor in the engine-ECU (terminal No. 18). low.
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TROUBLESHOOTING

TROUBLE JUDGMENT

Check Conditions

e The engine coolant temperature is 20°C or
higher.
The oxygen sensor heater (rear) is ON.
The engine speed is 50 r/min. or more.
A/C relay: OFF
Radiator fan: OFF
The system voltage is 11 — 16 V.

Judgment Criterion
o The heater current of oxygen sensor heater (rear)
0.2 Aorless or 3.5 A or more for 4 seconds.

PROBABLE CAUSE
¢ Failed oxygen sensor heater (rear)
¢ Open/short circuit in oxygen sensor (rear) circuit
or loose connector contact
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. Connector check: C-18 oxygen sensor
(rear) connector

Connector : C-18

P Oxygen Sensor(rear) .

pEE=\N &\ -

Harness side
connector

AK400939AB

Q: Is the check result normal?
YES : Goto Step 2.
NO : Repair or replace.

STEP 2. Perform resistance measurement at C-18
oxygen sensor (rear) connector.

Connector : C-18

Oxygen Sensor(rear) .

7

M ; /
T il
pz={au

R ——

s
7
/

.

&

Harness side
connector

AK400939AB

e Disconnect connector, and measure at sensor
side.
¢ Resistance between terminal No. 1 and No. 2.

OK:11-18 Q
Q: Is the check result normal?

YES : Go to Step 3.
NO : Replace oxygen (rear) sensor.
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STEP 3. Perform voltage measurement at C-18 STEP 4. Connector check: B-17X engine control
oxygen sensor (rear) connector. relay connector
Connector : B-17X —

Connector : C-18
Oxygen Sensor(rear) .

P B
A Reayboc
/’((g/gh—) /i /7’7 Q\m\ l\/]\ Y

[2]1]

-

[ X ]
& —= J|Lals]
> "2‘; _ Harness side
:" connector
S >

v
7
/

&5

Connector : C-18
Oxygen Sensor(rear) .

.

‘@ /
TS
p ==

NN ==

pet —
Harness side / "j
connector
/

AK400939AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 2 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Goto Step 5.

. C-18
NO: Goto Step 4. Harness side /

connector

AK400939AB

Q: Is the check result normal?
YES : Check intermediate connector C-17, and

repair if necessary. If intermediate
connector are normal, check and repair
harness between C-18 (terminal No. 2)
oxygen sensor (rear) connector and B-17X
(terminal No. 1) engine control relay
connector.
e Check power supply line for
open/short circuit.
NO : Repair or replace.
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STEP 5. Perform voltage measurement at C-139

engine-ECU connector.

Connector: C-139

N
C-139(GR)

132[11[10[9] 8|7
bofio|  [isfiz[1e
b7o6| peaRs

Harness side connector

7
| 5]
114 ]
2

1

INIGEENS

AK400931AB

e Measure engine-ECU terminal voltage.
¢ Ignition switch: "ON"
¢ Voltage between terminal No. 54 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Goto Step 8.
NO: Goto Step6.

STEP 6. Connector check: C-139 engine-ECU
connector

Connector: C-139

C-139(GR)

7
| 5|

14

21

[13[12[1110[9[8]7

%19 [18[17[16)

Harness side connector

INEEEAS

AK400931AB

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair or replace.

STEP 7. Check harness between C

-18 (terminal

No. 1) oxygen sensor connector and C-139
(terminal No. 18) engine-ECU connector.

Connector : C-18

Oxygen Sensor(rear) .

3
13[12(11[10[9 [ 8|7

19| [18[17]16]
%@I p52423

Harness side connector

7
| 5]
14]
21

INEEENS

>,
L N
N, 6 n
C-18
Harness side /
connector
AK400939AB
Connector: C-139
/ C-139(GR)

AK400931AB

e Check earthing line for open/short circuit.

Q: Is the check result normal?
YES : Replace engine-ECU.
NO : Repair.
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STEP 8. Connector check: C-139 engine-ECU STEP 9. Check harness between C-18 (terminal
connector No. 2) oxygen sensor (rear) connector and B-17X
(terminal No. 1) engine control relay connector.

Connector: C-139

Connector : C-18
Oxygen Sensor(rear) .

&
S ran

/ N KE(‘@.EY:% /ﬁ”ﬁ\\\\\
iz =4

(7

C-139(GR)

403 211
1a[12[11[10[9]8]7 | 6] 5
pofio[ fisfzfie] 5| [14]
proe| pspazy 3 [21]

Harness side connector

AK400931AB

Q: Is the check result normal?
YES : Goto Step 9.
NO : Repair or replace.

Harness side
connector

Relay box's
triangle marks

AK
S e
o ENEN

Harness side
connector

NOTE: Before checking harness, check intermediate
connector C-17, and repair if necessary.
o Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 10 .
NO : Repair.
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STEP 10. Check harness between C-18 (terminal
No. 1) oxygen sensor (rear) connector and C-139

(terminal No. 18) engine-ECU connector.

Connector : C-18

o

K@ﬂ.ﬁ-’

{7

Harness side
connector

{1 m

Oxygen Sensor(rear) .

AK400939AB

N
C-139(GR)

4 211
A32[Iio[98(7 6] 5
19| [8[17[16| [15]|14
B b i1

Harness side connector

AK400931AB

e Check earthing line for damage.

Q: Is the check result normal?
YES : Go to Step 11.
NO : Repair.

STEP 11. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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Code No. P0170: Abnormal Fuel System

OPERATION

Refer to P0201 injector circuit P.13B-100.
Refer to P0202 injector circuit P.13B-104.
Refer to P0203 injector circuit P.13B-108.
Refer to P0204 injector circuit P.13B-112.

FUNCTION

o If the fuel system goes out of order, the fuel cor-
rection value will become larger.

e The engine-ECU checks whether the fuel correc-
tion value is within the standard limits.

TROUBLE JUDGMENT

Check Condition
¢ In learning air-fuel ratio

Judgment Criterion
e Fuel injection amount correction value remains
unusually low for more than 5 seconds.
or
o Fuel injection amount correction value remains
unusually high for more than 5 seconds.

PROBABLE CAUSE

Failed fuel supply system

Failed oxygen sensor (front)

Failed intake air temperature sensor
Failed air flow sensor

Failed purge control solenoid valve
Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnhosis code

Q: Is any other diagnosis code than P0170 output?
YES : Inspection Chart for Diagnosis Code (Refer
to P.13B-20).
NO: Goto Step 2.

STEP 2. M.U.T.-Il/lll data list
o Refer to Data List Reference Table P.13B-368.
a. Item 12: Air flow sensor
b. Item 13: Intake air temperature sensor
c. Item 21: Engine coolant temperature sensor
d. Item 25: Barometric pressure sensor

Q: Are the check results normal?

YES : Goto Step 3.

NO : Perform the diagnosis code classified check
procedure for the sensor that has shown an
abnormal data value (Refer to Inspection
Chart for Diagnosis Codes P.13B-20).

STEP 3. Check for intake of air from intake hose
and intake manifold.

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair.

STEP 4. Check for leakage of exhaust emission
from exhaust manifold.

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair.

STEP 5. Check throttle body (throttle valve
portion) for contamination.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Clean throttle body (throttle valve portion)
(Refer to P.13B-390).

STEP 6. M.U.T.-lI/lll data list
e Refer to Data List Reference Table P.13B-368.

a. Iltem 11: Oxygen sensor (front)

Q: Is the check result normal?
YES:Goto Step 7.
NO : Check oxygen sensor (front) system (Refer
to Code No. P0130 P.13B-72).



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo> 13B-97
TROUBLESHOOTING

STEP 9. Connector check: B-17X engine control

STEP 7. Connector Check: Injector connector
relay connector and C-139 engine-ECU

Connector : B-01,B-02,B-04,B-05 Ny

SN s } connector
= { S—r —

p A\ o5/~ @ Connector : B-17X
B-01\ B-02 ] B:04="7B-05 /\=f 7 B-17X
(cn Sy fer /] GR 78 @R YR \

T (m:- ; ”*' Relay box's

] )

o ~ ae M_T I ) triangle marks,
“&%é’f#:’/ﬂ@‘ &",é v il ‘ \7 B
@ J T% \\‘"—,J 21
AK400940AB | El 4X3 l

N\ .
O Harness side connector

a. B-01 (No.1 injector connector). Z’jﬁﬂiifo?ide

b. B-02 (No.2 injector connector). :

c. B-04 (No.3 injector connector). Connector: C-139
d. B-05 (No.4 injector connector).

Q: Are the check results normal?

YES : Goto Step 8.
NO : Repair or replace.

N
C-139(GR)

STEP 8. Check injector itself.
o Check Injector itself (Refer to P.13B-400).

Q: Is the check result normal? -
. 4|3 211

YES : Go to Ste.p.9 . 329 T8(76][ 5]

NO : Replace injector. 19 [18f17[t6] [15{ 141

6 popapg 2 [21]

Harness side connector

AK400931AB

Q: Is the check result normal?
YES : Go to Step 10 .
NO : Repair or replace.
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STEP 10. Check harness between B-17X engine
control relay connector and injector connector.

Connector : B-17X —

\
Relay box's
triangle marks,

-
o ENEN

Harness side
connector

Connector : B-01,B-02,B-04,B-05 o
S !ﬂ;{fr—l s “ J

U
Z\ o \q// O
B-01\ B-02 )| B:04="7B-05 \=f 7
e (GR) N GR) m @©RYZ (G‘ S
R i N
» -‘T‘.‘_ - n
RS- SV~ 77 N 1/ -“
":v'é T JH TN PPN
7 \ —
J TN e— -
;ﬁHamess side connector AK400940AB |

a. Check harness between B-17X (terminal No. 1)
engine control relay connector and B-01 (terminal
No. 1) No. 1 injector connector.

b. Check harness between B-17X (terminal No. 1)
engine control relay connector and B-02 (terminal
No. 1) No. 2 injector connector.

c. Check harness between B-17X (terminal No. 1)
engine control relay connector and B-04 (terminal
No. 1) No. 3 injector connector.

d. Check harness between B-17X (terminal No. 1)
engine control relay connector and B-05 (terminal
No. 1) No. 4 injector connector.

o Check power supply line for damage.

Q: Are the check results normal?
YES : Go to Step 11 .
NO : Repair.

STEP 11. Check harness between injector
connector and C-139 engine-ECU connector.

Connector : B-01,B-02,B-04,B-05 D

=k
(=)

PP TS )

! F" © @ Vol id
4 B- 1B-04=>7 B-05 A7
(GR) 3§ (GR ) ©P T2 (GRIIRRY_
AL
PR N O
(OI=E R —

AK400940AB |

O Harness side connector

Connector: C-139

<
N
C-139(GR)

413 211
13[12[T1[10[9]8]7 | 6][ 5]
ERERERE(DE
6 Py P2 [21]

Harness side connector

AK400931AB

a. Check harness between B-01 (terminal No. 2)
No. 1 injector connector and C-139 (terminal No.
1) engine-ECU connector.

b. Check harness between B-02 (terminal No. 2)
No. 2 injector connector and C-139 (terminal No.
5) engine-ECU connector.

c. Check harness between B-04 (terminal No. 2)
No. 3 injector connector and C-139 (terminal No.
14) engine-ECU connector.

d. Check harness between B-05 (terminal No. 2)
No. 4 injector connector and C-139 (terminal No.
21) engine-ECU connector.

Q: Are the check results normal?
YES : Go to Step 12.
NO : Repair.

STEP 12. Check purge control solenoid valve
itself.
e Check purge control solenoid valve itself (Refer
to GROUP 17 — Emission Control System —
Evaporative Emission Control System P.17-65).

Q: Is the check result normal?
YES : Go to Step 13.
NO : Replace purge control solenoid valve.
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STEP 13. Fuel pressure measurement
o Fuel pressure measurement (Refer to

P.13B-391).
Q: Is the check result normal?

YES : Replace engine-ECU.
NO : Repair.
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Code No. P0201: No. 1 Injector System

Injector circuit

Battery

W-B

Engine control relay

To engine-ECU

R R R R
Injector Injector Injector Injector
No. 1 No. 2 No. 3 No. 4
1 1 1
B-01 B-02 3 B-04 B-05
(MU802062) (MU802062) (MU802062) (MU802062)
livill vl livil

'Y‘

'Y‘

'Y‘

Engine-ECU

C-139
(MU803802)

7|89 M0[11[12[13

8
161718 [19]20
z
Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

(2o~
BER™

AK400809AB
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TROUBLESHOOTING

OPERATION

o Power is supplied to the injector (terminal No. 1)
from the engine control relay (terminal No. 1).

e The engine-ECU (terminal No. 1) makes the
power transistor in the unit be in "ON" position,
and that makes currents go on the injector (termi-
nal No. 2).

FUNCTION
e The engine-ECU controls the power supply inter-
val of the injector.
e The fuel injection amount of the injector depends
on the power supply interval.

TROUBLE JUDGMENT

Check Conditions
e The engine speed is 50 — 1,000 r/min.
o The throttle position sensor output voltage is 1.15
V or less.
¢ Injector not in forced drive (actuator test) mode.

Judgment Criteria
¢ No surge voltage of the injector coil is detected
for 2 seconds.

PROBABLE CAUSE
o Failed No. 1 injector
e Open/short circuit in injector circuit or loose con-
nector contact
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll actuator test
e |ltem 01: No. 1 injector

OK: Idling state varies.

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step2.

STEP 2. Connector check: B-01 No. 1 injector
connector

Connector B- 01

‘_,._‘

N
O Harness side connector

AK400940AC

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.

STEP 3. Check No. 1 injector itself.
e Check No. 1 Injector itself (Refer to P.13B-400).

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace No. 1 injector.

STEP 4. Perform voltage measurement at B-01
No. 1 injector connector.

N .
O Harness side connector

AK400940AC

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 1 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Goto Step 6 .
NO: Goto Step 5.
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STEP 5. Connector check: B-17X engine control
relay connector

Connector : B-17X —

\
Relay box's
triangle marks

-
o ENEN

Harness side
connector

Q: Is the check result normal?

YES : Check and repair harness between B-17X
(terminal No. 1) engine control relay
connector and B-01 (terminal No. 1) No. 1
injector connector.

e Check power supply line for
open/short circuit.

NO : Repair or replace.

STEP 6. Connector check: B-17X engine control
relay connector

Connector : B-17X —

Relay box's
triangle marks,

o -
o ENEN

Harness side
connector

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Repair or replace.

STEP 7. Check harness between B-17X (terminal
No. 1) engine control relay connector and B-01
(terminal No. 1) No. 1 injector connector.

Connector : B-17X —

\
Relay box's
triangle marks

-
o ENEN

Harness side
connector

S

@
o la// A
DIE [ YA
I Eﬁ@/l{idﬂviw‘ﬂ
[
= ';!.nf"‘;i\.‘ml‘f;.‘.w:l) )
i lﬁl/gﬂ;l;i

N .
O Harness side connector

AK400940AC |

o Check power supply line for damage.

Q: Is the check result normal?
YES : Goto Step 8.
NO : Repair.

STEP 8. Connector check: C-139 engine-ECU
connector

Connector: C-139

C-139(GR)

413 211
13[12[11[10[9]8[7[6]] 5
4

19| [8(i7(16| [15{|1
B B B

Harness side connector

AK400931AB

Q: Is the check result normal?
YES: Goto Step 9.
NO : Repair or replace.
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STEP 9. Check harness between B-01 (terminal
No. 2) No. 1 injector connector and C-139
(terminal No. 1) engine-ECU connector.

AK400940AC

C-139(GR)

113 211
EEINEEAR|R
EREREREIE
6 popaps 22 [21]

Harness side connector

AK400931AB

e Check output line for open/short circuit and dam-
age.

Q: Is the check result normal?
YES : Go to Step 10.
NO : Repair.

STEP 10. Perform signal wave pattern
measurement at C-139 engine-ECU connector
(Using an oscilloscope).

Connector: C-139

C-139(GR)

3
[13[12[1110[9[8]7

19| [18[17[16]
Bres iy

Harness side connector

[Rlaloln
B|I£|m =

AK400931AB

e Engine: Idling
e Transmission: Neutral
¢ Voltage between terminal No. 1 and earth.

OK: Waveforms should be display on
Inspection procedure using an oscilloscope
(Refer to P.13B-383).

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.
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Code No. P0202: No. 2 Injector System

Injector circuit

Battery

W-B

Engine control relay

To engine-ECU

R R R R
Injector Injector Injector Injector
No. 1 No. 2 No. 3 No. 4
1 1 1
B-01 B-02 3 B-04 B-05
(MU802062) (MU802062) (MU802062) (MU802062)
livill vl livil

'Y‘

'Y‘

'Y‘

Engine-ECU

C-139
(MU803802)

7|89 M0[11[12[13

8
161718 [19]20
z
Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

(2o~
BER™

AK400809AB
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OPERATION

o Power is supplied to the injector (terminal No. 1)
from the engine control relay (terminal No. 1).

e The engine-ECU connector (terminal No. 5)
makes the power transistor in the unit be in "ON"
position, and that makes currents go on the injec-
tor (terminal No. 2).

FUNCTION
e The engine-ECU controls the power supply inter-
val of the injector.
e The fuel injection amount of the injector depends
on the power supply interval.

TROUBLE JUDGMENT

Check Conditions
e The engine speed is 50 — 1,000 r/min.
o The throttle position sensor output voltage is 1.15
V or less.
¢ Injector not in forced drive (actuator test) mode.

Judgment Criteria
¢ No surge voltage of the injector coil is detected
for 2 seconds.

PROBABLE CAUSE
o Failed No. 2 injector
e Open/short circuit in No. 2 injector circuit or loose
connector contact
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll actuator test
¢ |tem 02: No. 2 injector

OK: Idling state varies.

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step2.

STEP 2. Connector check: B-02 No. 2 injector
connector

7

O Harness side connector AK400940AD |

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.

STEP 3. Check No. 2 injector itself.
e Check No. 2 Injector itself (Refer to P.13B-400).

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace No. 2 injector.

STEP 4. Perform voltage measurement at B-02
No. 2 injector connector.

| O Harness side connector AK400940AD

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 1 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Goto Step 6 .
NO: Goto Step 5.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
TROUBLESHOOTING

13B-106

STEP 7. Check harness between B-17X (terminal
No. 1) engine control relay connector and B-02
(terminal No. 1) No. 2 injector connector.

STEP 5. Connector check: B-17X engine control
relay connector

Connector : B-17X —

Connector : B-17X —

\
Relay box's
triangle marks Relay box's
triangle marks

21
f DG 21
Z|Lals] =]
Harness side - M
connector Harness side
connector

AK400940AD |

N .
O Harness side connector

Q: Is the check result normal?
YES : Check and repair harness between B-17X

(terminal No. 1) engine control relay

o Check power supply line for damage.

Q: Is the check result normal?

connector and B-02 (terminal No. 1) No. 2
injector connector.
e Check power supply line for
open/short circuit and damage.
NO : Repair or replace.

STEP 6. Connector check: B-17X engine control
relay connector

Connector : B-17X —

Relay box's
triangle marks,

o -
o ENEN

Harness side
connector

Q: Is the check result normal?

YES : Goto Step 7 .
NO : Repair or replace.

YES : Goto Step 8.
NO : Repair.

STEP 8. Connector check: C-139 engine-ECU
connector

Connector: C-139

C-139(GR)

413 211
13[12[11[10[9]8[7[6]] 5
4

19| [8(i7(16| [15{|1
B B B

Harness side connector

AK400931AB

Q: Is the check result normal?
YES: Goto Step 9.
NO : Repair or replace.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

13B-107

TROUBLESHOOTING

STEP 9. Check harness between B-02 (terminal
No. 2) No. 2 injector connector and C-139
(terminal No. 5) engine-ECU connector.

o

\ O,Harness side connector AK400940AD |

Connector: C-139

<
L
C-139(GR)

113 211
EEINEEAR|R
EREREREIE
6 popaps 22 [21]

Harness side connector

AK400931AB

e Check output line for open/short circuit and dam-
age.

Q: Is the check result normal?
YES : Go to Step 10.
NO : Repair.

STEP 10. Perform signal wave pattern
measurement at C-139 engine-ECU connector
(Using an oscilloscope).

Connector: C-139

C-139(GR)

4 211
13[12[11[10[9[8[7 | 6] 5|
19| [8[17/16| [15]|14]
%EBI ‘2&17@ P2 [21]

Harness side connector

AK400931AB

e Engine: Idling
e Transmission: Neutral
¢ Voltage between terminal No. 5 and earth.

OK: Waveform should be display on Inspec-
tion procedure using an oscilloscope (Refer
to P.13B-383).

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.



13B-108

MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
TROUBLESHOOTING

Code No. P0203: No. 3 Injector System

Injector circuit

Battery

W-B

Engine control relay

To engine-ECU

R R R R
Injector Injector Injector Injector
No. 1 No. 2 No. 3 No. 4
1 1 1
B-01 B-02 3 B-04 B-05
(MU802062) (MU802062) (MU802062) (MU802062)
livill vl livil

'Y‘

'Y‘

'Y‘

Engine-ECU

C-139
(MU803802)

7|89 M0[11[12[13

8
161718 [19]20
z
Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

(2o~
BER™

AK400809AB



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

13B-109

TROUBLESHOOTING

OPERATION

o Power is supplied to the injector (terminal No. 1)
from the engine control relay (terminal No. 1).

e The engine-ECU (terminal No. 14) makes the
power transistor in the unit be in "ON" position,
and that makes currents go on the injector (termi-
nal No. 2).

FUNCTION
e The engine-ECU controls the power supply inter-
val of the injector.
e The fuel injection amount of the injector depends
on the power supply interval.

TROUBLE JUDGMENT

Check Conditions
e The engine speed is 50 — 1,000 r/min.
o The throttle position sensor output voltage is 1.15
V or less.
¢ Injector not in forced drive (actuator test) mode.

Judgment Criteria
¢ No surge voltage of the injector coil is detected
for 2 seconds.

PROBABLE CAUSE
o Failed No. 3 injector
e Open/short circuit in No. 3 injector circuit or loose
connector contact
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll actuator test
¢ |tem 03: No. 3 injector

OK: Idling state varies.

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step2.

STEP 2. Connector check: B-04 No. 3 injector
connector

7

| O Haress side connector AK400940 AE

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.

STEP 3. Check No. 3 injector itself.
e Check No. 3 Injector itself (Refer to P.13B-400).

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace No. 3 injector.

STEP 4. Perform voltage measurement at B-04
No. 3 injector connector.

7

N
7F'=‘|f-|

é_{ﬁm

[}
{—
S : .
O Harness side connector

AK400940AE |

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 1 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Goto Step 6 .
NO: Goto Step 5.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
TROUBLESHOOTING

13B-110

STEP 7. Check harness between B-17X (terminal
No. 1) engine control relay connector and B-04
(terminal No. 1) No. 3 injector connector.

) Connector : B-17X —
\g\ ’B-17X
Relay bo;('s @
triangle\r:arks N\ L
- X
o ENEN |

Harness side
connector

STEP 5. Connector check: B-17X engine control
relay connector

Connector : B-17X —
B-17X
v

\
Relay box's
triangle marks

-
o ENEN

Harness side
connector

AK400940AE |

N .
O Harness side connector

AK400940AE |

N .
O Harness side connector

Q: Is the check result normal?
YES : Check and repair harness between B-17X

(terminal No. 1) engine control relay

o Check power supply line for damage.

Q: Is the check result normal?

connector and B-04 (terminal No. 1) No. 3
injector connector.
e Check power supply line for
open/short circuit.
NO : Repair or replace.

STEP 6. Connector check: B-17X engine control
relay connector

Connector : B-17X —

Relay box's
triangle marks,

o -
o ENEN

Harness side
connector

Q: Is the check result normal?

YES : Goto Step 7 .
NO : Repair or replace.

YES : Goto Step 8.
NO : Repair.

STEP 8. Connector check: C-139 engine-ECU
connector

Connector: C-139

C-139(GR)

413 211
13[12[11[10[9]8]7 6|i
4

19| [8(i7(16| [15{|1
B B B

Harness side connector

AK400931AB

Q: Is the check result normal?
YES: Goto Step 9.
NO : Repair or replace.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

13B-111

TROUBLESHOOTING

STEP 9. Check harness between B-04 (terminal
No. 2) No. 3 injector connector and C-139
(terminal No. 14) engine-ECU connector.

I

SE.
o=

\ O,Harness side connector AK400940AE |

Connector: C-139

N
C-139(GR)

113 211
EEINEEAR|R
EREREREIE
6 popaps 22 [21]

Harness side connector

AK400931AB

e Check output line for open/short circuit and dam-
age.

Q: Is the check result normal?
YES : Go to Step 10.
NO : Repair.

STEP 10. Perform signal wave pattern
measurement at C-139 engine-ECU connector
(Using on oscilloscope).

Connector: C-139

C-139(GR)

4 211
13[12[11[10[9[8[7 | 6] 5|
19| [8[17/16| [15]|14]
%EBI ‘2&17@ P2 [21]

Harness side connector

AK400931AB

e Engine: Idling
e Transmission: Neutral
¢ Voltage between terminal No. 14 and earth.

OK: Waveform should be display on Inspec-
tion procedure using an oscilloscope (Refer
to P.13B-383).

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.



13B-112

MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
TROUBLESHOOTING

Code No. P0204: No. 4 Injector System

Injector circuit

Battery

W-B

Engine control relay

To engine-ECU

R R R R
Injector Injector Injector Injector
No. 1 No. 2 No. 3 No. 4
1 1 1
B-01 B-02 3 B-04 B-05
(MU802062) (MU802062) (MU802062) (MU802062)
livill vl livil

'Y‘

'Y‘

'Y‘

Engine-ECU

C-139
(MU803802)

7|89 M0[11[12[13

8
161718 [19]20
z
Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

(2o~
BER™

AK400809AB



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

13B-113

TROUBLESHOOTING

OPERATION

o Power is supplied to the injector (terminal No. 1)
from the engine control relay (terminal No. 1).

e The engine-ECU (terminal No. 21) makes the
power transistor in the unit be in "ON" position,
and that makes currents go on the injector (termi-
nal No. 2).

FUNCTION

e The engine-ECU connector controls the power
supply interval of the injector.

e The fuel injection amount of the injector depends
on the power supply interval.

TROUBLE JUDGMENT

Check Conditions
e The engine speed is 50 — 1,000 r/min.
o The throttle position sensor output voltage is 1.15
V or less.
¢ Injector not in forced drive (actuator test) mode.

Judgment Criteria
¢ No surge voltage of the injector coil is detected
for 2 seconds.

PROBABLE CAUSE
o Failed No. 4 injector
e Open/short circuit in No. 4 injector circuit or loose
connector contact
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll actuator test
o |tem 04: No. 4 injector

OK: Idling state varies.

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step2.

STEP 2. Connector check: B-05 No. 4 injector
connector

Connector : B-05 f

| O Haress side connector AK400940 AF

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.

STEP 3. Check No. 4 injector itself.
e Check No. 4 Injector (Refer to P.13B-400) itself.

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace No. 4 injector.

STEP 4. Perform voltage measurement at B-05
No. 4 injector connector.

7

| O Harness side connector AK400940AF

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 1 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Goto Step 6 .
NO: Goto Step 5.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
TROUBLESHOOTING

13B-114

STEP 7. Check harness between B-17X (terminal
No. 1) engine control relay connector and B-05
(terminal No. 1) No. 4 injector connector.

STEP 5. Connector check: B-17X engine control
relay connector

Connector : B-17X —

Connector : B-17X —

\
Relay box's
triangle marks Relay box's
triangle marks

21
f DG 21
Z|Lals] =]
Harness side - M
connector Harness side
connector

AK400940AF |

N .
O Harness side connector

AK400940AF |

N .
O Harness side connector

Q: Is the check result normal?
YES : Check and repair harness between B-17X

(terminal No. 1) engine control relay

o Check power supply line for damage.

Q: Is the check result normal?

connector and B-05 (terminal No. 1) No. 4
injector connector.
e Check power supply line for
open/short circuit and damage.
NO : Repair or replace.

STEP 6. Connector check: B-17X engine control
relay connector

Connector : B-17X —

Relay box's
triangle marks,

o -
o ENEN

Harness side
connector

Q: Is the check result normal?
YES : Go to Step 7.
NO : Repair or replace.

YES : Goto Step 8.
NO : Repair.

STEP 8. Connector check: C-139 engine-ECU
connector

Connector: C-139

C-139(GR)

413 211
13[12[11[10[9]8]7 6|i
4

19| [8(i7(16| [15{|1
B B B

Harness side connector

AK400931AB

Q: Is the check result normal?
YES: Goto Step 9.
NO : Repair or replace.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

13B-115

TROUBLESHOOTING

STEP 9. Check harness between B-05 (terminal
No. 2) No. 4 injector connector and C-139
(terminal No. 21) engine-ECU connector.

\ O,Harness side connector AK400940AF |

Connector: C-139

N
C-139(GR)

113 211
EEINEEAR|R
EREREREIE
6 popaps 22 [21]

Harness side connector

AK400931AB

e Check output line for open/short circuit and dam-
age.

Q: Is the check result normal?
YES : Go to Step 10.
NO : Repair.

STEP 10. Perform signal wave pattern
measurement at C-139 engine-ECU connector
(Using an oscilloscope).

Connector: C-139

C-139(GR)

4 211
13[12[11[10[9[8[7 | 6] 5|
19| [8[17/16| [15]|14]
%EBI ‘2&17@ P2 [21]

Harness side connector

AK400931AB

e Engine: Idling
e Transmission: Neutral
¢ Voltage between terminal No. 21 and earth.

OK: Waveform should be display on Inspec-
tion procedure using an oscilloscope (Refer
to P.13B-383).

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
TROUBLESHOOTING

13B-116

Code No. P0222: Throttle Position Sensor (Sub) Circuit Low Input

Throttle position sensor (sub) circuit

(sub)
B-06 Hall IC Electronically
TN controlled
00600606 throttle valve

2 3 4
| |
| [ 4
| |
| R G B| |
i |
| |
| |
L L ____ | _

B
106 113 105
A Y
C-142
(MU803805) —_
= =
E < 777
e SV
Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

o A power voltage of 5 V is applied to the electroni-
cally controlled throttle valve (terminal No. 2)
from the engine-ECU (terminal No. 106).

o The power voltage is earthed to the engine-ECU
(terminal No. 105) from the electronically control-
led throttle valve (terminal No. 4).

e The sensor signal is inputted to the engine-ECU
(terminal No. 113) from the electronically control-
led throttle valve output terminal (terminal No. 3).

FUNCTION

o The throttle position sensor converts the throttle
valve position into voltage and inputs it into the
Engine-ECU.

e The Engine-ECU controls the throttle valve posi-
tion.

AK304122AE

TROUBLE JUDGMENT

Check Conditions
¢ Ignition switch is in "ON" position.

Judgment Criteria
o Throttle position sensor (sub) output voltage is
2.25V or less for 0.5 second.

PROBABLE CAUSE

¢ Failed throttle position sensor (sub)

e Open/short circuit in throttle position sensor (sub)
circuit or loose connector contact

¢ Failed engine-ECU



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo> 13B-117
TROUBLESHOOTING

DIAGNOSIS PROCEDURE STEP 3. Perform voltage measurement at B-06
electronically controlled throttle valve connector.

STEP 1. M.U.T.-lI/lll data list
e Refer to Data list reference table P.13B-368.

a. Item 14: Throttle position sensor (sub)

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

EEEEED
= n
- ANAANAINANAN

Harness side connector ’J/ /
N\ \ \ ~ A

(B
/ AK400937AB

e Disconnect connector, and measure at harness

STEP 2. Connector check: B-06 electronically side.
controlled throttle valve connector o Ignition switch: ON
¢ Voltage between terminal No. 2 and earth.
OK:49-51V

Q: Is the check result normal?
YES:Goto Step 7.
NO: Goto Step 4.

STEP 4. Connector check: C-142 engine-ECU
connector

(B)
i Y
Hamess side connector 7/ /| akaoossras

Connector: C-142

Q: Is the check result normal?
YES : Goto Step 3.
NO : Repair or replace.

91

o4 101
12111110 09 0
od1ditg]  frzish 1411

Harness side connector

AK400935AB

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair or replace.



13B-118 MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

TROUBLESHOOTING

STEP 5. Check harness between B-06 (terminal
No. 2) electronically controlled throttle valve

connector and C-142 (terminal No. 106)

engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-142

o
o4 uaw%:m 9198/97/96
11111 o7l [roejios)
2diiditg  fiizefig  fi4h13
Harness side connector

AK400935AB

e Check power supply line for open/short circuit.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.

STEP 6. M.U.T.-lIl/lll data list
o Refer to Data List Reference Table P.13B-368.
a. ltem 79: Throttle position sensor (main)

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.

STEP 7. Connector check: C-142 engine-ECU
connector

Connector: C-142

ot

C-142(GR)

13111110
20119118]

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Goto Step 8 .
NO : Repair or replace.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

13B-119

TROUBLESHOOTING

STEP 8. Check harness between B-06 (terminal
No. 2) electronically controlled throttle valve
connector and C-142 (terminal No. 106)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-142

o
o4 uaw%:m 9198/97/96
11111 o7l [roejios)
2diiditg  fiizefig  fi4h13
Harness side connector

AK400935AB

e Check power supply line for damage.

Q: Is the check result normal?
YES : Goto Step 9.
NO : Repair.

STEP 9. Check harness between B-06 (terminal
No. 3) electronically controlled throttle valve
connector and C-142 (terminal No. 113)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-142

o201
o4 uﬁ:m 9198/97/96
12311111 07 [tosiog
2diiditg  fiizefiig 413
Harness side connector

AK400935AB

e Check output line for open/short circuit and dam-
age.

Q: Is the check result normal?
YES : Go to Step 10 .
NO : Repair.

STEP 10. Replace the electronically controlled
throttle valve
o After replacing the electronically controlled throt-
tle valve, re-check the trouble symptoms.

Q: Is the check result normal?
YES : Check end.
NO : Replace engine-ECU.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
TROUBLESHOOTING

13B-120

Code No. P0223: Throttle Position Sensor (Sub) Circuit High Input

Throttle position sensor (sub) circuit

(sub)
B-06 Hall IC Electronically
TN controlled
00600606 throttle valve

2 3 4
| |
| [ 4
| |
| R G B| |
i |
| |
| |
L L ____ | _

B
106 113 105
A Y
C-142
(MU803805) —_
= =
E < 777
e SV
Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

o A power voltage of 5 V is applied to the electroni-
cally controlled throttle valve (terminal No. 2)
from the engine-ECU (terminal No. 106).

o The power voltage is earthed to the engine-ECU
(terminal No. 105) from the electronically control-
led throttle valve (terminal No. 4).

e The sensor signal is inputted to the engine-ECU
(terminal No. 113) from the electronically control-
led throttle valve output terminal (terminal No. 3).

FUNCTION

o The throttle position sensor converts the throttle
valve position into voltage and inputs it into the
Engine-ECU.

e The Engine-ECU controls the throttle valve posi-
tion.

AK304122AE

TROUBLE JUDGMENT

Check Conditions
¢ Ignition switch is in "ON" position.

Judgment Criteria
o Throttle position sensor (sub) output voltage is
4.8 V or more for 0.5 second.

PROBABLE CAUSE

¢ Failed throttle position sensor (sub)

e Open/short circuit in throttle position sensor (sub)
circuit or loose connector contact

¢ Failed engine-ECU



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo> 13B-121
TROUBLESHOOTING

DIAGNOSIS PROCEDURE STEP 3. Perform resistance measurement at B-06

electronically controlled throttle valve connector.

STEP 1. M.U.T.-lI/lll data list
e Refer to Data List Reference Table P.13B-368.
a. Item 14: Throttle position sensor (sub)

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

EEEEED
= n
- ANAANAINANAN

Harness side connector ’J/ /
N\ \ \ ~ A

(B
/ AK400937AB

e Disconnect connector, and measure at harness
side.
e Resistance between terminal No. 4 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

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

STEP 2. Connector check: B-06 electronically
controlled throttle valve connector

STEP 4. Connector check: C-142 engine-ECU
connector

Connector: C-142

(B)
i Y
Hamess side connector 7/ /| akaoossras

Q: Is the check result normal?
YES : Go to Step 3 .
NO : Repair or replace. .~

!

C-142(GR)

1111110
20119118

Harness side connector

AK400935AB

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair or replace.



- MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
13B-122 TROUBLESHOOTING

STEP 5. Check harness between B-06 (terminal
No. 2) electronically controlled throttle valve
connector and C-142 (terminal No. 105)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-142

3
R
<]
EISIS]
=

04 101 2919819
1211111 0

2diiditg  fiizefig  fi4h13
Harness side connector

AK400935AB

e Check earthing line for open circuit and damage.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.

STEP 6. M.U.T.-lIl/lll data list
o Refer to Data List Reference Table P.13B-368.
a. ltem 14: Throttle position sensor (sub)

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.

STEP 7. Replace the electronically controlled
throttle valve
o After replacing the electronically controlled throt-
tle valve, re-check the trouble symptoms.

Q: Is the check result normal?
YES : Check end.
NO : Replace engine-ECU.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo> -
TROUBLESHOOTING 1 3B 1 23

Code No. P0243: Waste Gate Solenoid Valve System

Waste gate solenoid valve circuit

Battery

W-B| A-14

k5

1 2
R To engine-ECU
N 4
J/IC(2)
c-17 | ¢
13
R

B-123 X E W | dval
= aste gate solenoid valve
QX2)

VAN
o

2
BR-W
C-138 126
(MU803801)

EE . 1 Engine-ECU

8[129]130 [131 | 132|133
na4fias| iasfia7]138 [139 140 [141
420143 [144) 145 [146

Wire colour code
B: Black LG: Light green

G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

AK400810AB
OPERATION e The engine-ECU (terminal No. 126) causes the
« Power is supplied from the engine control relay power transistor in the unit to be ON to supply
(terminal No. 1) to the waste gate solenoid valve power to the waste gate solenoid valve (terminal

(terminal No. 1). No. 2).
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FUNCTION STEP 3. Perform resistance measurement at

¢ In response to a signal from the engine-ECU, the
waste gate solenoid valve controls the turbo
charge pressure to be introduced into the waste
gate actuator of the turbo charger.

TROUBLE JUDGMENT

Check Condition
o Battery voltage is 10 V or more.

Judgment Criterion
e Surge voltage cannot be detected within 1 sec-
onds from the time when the waste gate solenoid
valve has changed from ON to OFF.

PROBABLE CAUSE
o Failed waste gate solenoid valve
e Open/short circuit in waste gate solenoid valve
sensor circuit or loose connector contact
e Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-II/lll actuator test
o |tem 12: Waste gate solenoid valve

OK: Operating sound can be heard and the
valve vibrates.

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2.Connector check: B-123 waste gate
solenoid valve connector

4% B-123(GR)]))

N

AK400941AB

Harness side
connector

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.

B-123 waste gate solenoid valve connector.

4 B-123(GR))))

TS

AK400941AB

Harness side
connector

e Disconnect connector, and measure at solenoid
valve side.
e Resistance between terminal No. 1 and No. 2.
OK: 29 — 35 () (at 20°C)

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace waste gate solenoid valve.

STEP 4. Perform voltage measurement at B-123
waste gate solenoid valve connector.

Harness side
connector

AK400941AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 1 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Goto Step 6.
NO: Goto Step 5.
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TROUBLESHOOTING

STEP 5. Connector check: B-17X engine control STEP 6. Perform voltage measurement at C-138

relay connector

engine-ECU connector.

Connector : B-17X —
B-17X
v

\
Relay box's
triangle marks,

-
o ENEN

Harness side

Connector: C-138
C-138(GR)

con nector AK400930AB

Harness side
connector

AK400941AB

124|123
133[132[ 131
141|140 139
146 ] 145

Harness side connector

AK400953AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 126 and earth.

OK: System voltage

Q: Is the check result normal?

YES : Check intermediate connector C-17, and
repair if necessary. If intermediate

Q: Is the check result normal?
YES : Goto Step 8.
NO: GotoStep 7.

connector are normal, check and repair
harness between B-123 (terminal No. 1)
waste gate solenoid valve connector and
B-17X (terminal No. 1) engine control relay

connector.

o Check power supply line for

open/short circuit.
NO : Repair or replace.
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STEP 7. Connector check: C-138 engine-ECU STEP 8. Connector check: C-138 engine-ECU
connector connector
Connector: C-138 Connector: C-138

1241123 1241123

133]132131 133]132[131
141140139 141]140(139
146 | 145 146 | 145
Harness side connector Harness side connector
AK400953AB AK400953AB

Connector : B-123

Q: Is the check result normal?
YES : Goto Step 9 .
NO : Repair or replace.

Harness side
connector

AK400941AB

Q: Is the check result normal?

YES : Check and repair harness between B-123
(terminal No. 2) waste gate solenoid valve
connector and C-138 (terminal No. 126)
engine-ECU connector.

o Check output line for open/short
circuit.

NO : Repair or replace.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo> 13B-127
TROUBLESHOOTING

STEP 9. Check harness between B-123 (terminal
No. 2) waste gate solenoid valve connector and

C-138 (terminal No. 126) engine-ECU connector.

Connector : B-123 ¢

e B-1

Harness side
connector

23(GR)))

1

AK400941AB

Connector: C-138

124|123
133[ 132|131
141 [ 140|139
146 [ 145

Harness side connector

AK400953AB

e Check output line for damage.

Q: Is the check result normal?
YES : Go to Step 10.
NO : Repair.

STEP 10. Check harness between B-123 (terminal
No. 1) waste gate solenoid valve connector and
B-17X (terminal No. 1) engine control relay
connector.

Connector : B-123 ¢

o B-123(GR))))

Harness side " &g(

cor)nector AK400941AB

Connector : B-17X —

\
Relay box's
triangle marks

Ak
Xl
o ENEN

Harness side
connector

NOTE: Before checking harness, check intermediate
connector C-17, and repair if necessary.
o Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 11.
NO : Repair.

STEP 11. M.U.T.-Il/lll actuator test
¢ |ltem 12: Waste gate solenoid valve
OK: Operating sound can be heard and the
valve vibrates.

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.
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Code No. P0300: Random cylinder mis-fire detected

OPERATION

Refer to P0201 injector circuit P.13B-100.
Refer to P0202 injector circuit P.13B-104.
Refer to P0203 injector circuit P.13B-108.
Refer to P0204 injector circuit P.13B-112.

FUNCTION

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

e The engine-ECU checks for such changes in
engine speed.

TROUBLE JUDGMENT

Check Conditions
e The engine speed is 500 — 6,500 r/min.

The engine coolant temperature is —10°C or

higher.

The intake air temperature is —10°C or higher.

The barometric pressure is 76 kPa or more.

The volumetric efficiency is 30 — 55%.

The adaptive learning has been completed with

the vane that generates the crankshaft position

signals.

¢ During the engine operation except the shift
change or low speed driving and rapid accelera-
tion and deceleration, also intermittent operation
of air compressor (A/C: within the 3 seconds after
changing to ON from OFF or to OFF from ON).

¢ The throttle deviation is within the range of —0.06
V/10ms to 0.06 V/10ms.

Judgment Criteria
¢ Misfire has occurred more frequently than
allowed during the last 200 revolutions (When the
catalyst temperature is higher than 950°C).

or
¢ Misfire has occurred in 15 or more of the last
1,000 revolutions (corresponding to 1.5 times the
limit of emission standard).

PROBABLE CAUSE

Ignition system related part(s) failed
Failed crank angle sensor

Incorrect air-fuel ratio

Low compression pressure

Failed coolant temperature sensor
Skipping of timing belt teeth.

EGR system and EGR valve failed
Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1.M.U.T.-Il/lll data list
e Item 22: Crank angle sensor

OK: Keep the engine speed constant to make
the pulse width of output waveform con-
stant.

Q: Is the check result normal?
YES : Goto Step 2.
NO : Check crank angle sensor system (Refer to
Code No. P0335 P.13B-145).

STEP 2.M.U.T.-Il/lll data list

o Refer to Data list reference table P.13B-368.
a. Item 21: Engine coolant temperature sensor
b. Item 81: Long-term fuel compensation

c. Item 82: Short-term fuel compensation

Q: Are the check results normal?

YES: Goto Step 3.

NO : Perform the diagnosis code classified check
procedure for the sensor that has shown an
abnormal data valve (Refer to, Inspection
Chart for Diagnosis Codes P.13B-20).

STEP 3. Check ignition secondary voltage
waveform using an oscilloscope.
e Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES: Goto Step 4.
NO : Check ignition circuit system (Refer to
Inspection procedure 30 P.13B-355).
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STEP 6.Connector check: B-17X engine control

STEP 4.Connector check: Injector connector
relay connector and B-139 engine-ECU

Connector : B-01,B-02,B-04,B-05 Ny

SN s } connector
= { S—r —

p A\ o5/~ @ Connector : B-17X
B-01\ B-02 ] B:04="7B-05 /\=f 7 B-17X
(GR) S (GR) W (GR) V2, GR) \

T (m:- ; ”*' Relay box's

] )

o ~ ae M_T I ) triangle marks,
“&%é’f#:’/ﬂ@‘ &",é v il ‘ \7 B
@ J T% \\‘"—,J 21
AK400940AB | El 4X3 l

O Harness side connector

a. B-01 (No.1 injector connector) Z’Sgﬂiifo?‘de

b. B-02 (No.2 injector connector) :

c. B-04 (No.3 injector connector) Connector: C-139
d. B-05 (No.4 injector connector)

Q: Are the check results normal?

YES: Goto Step 5.
NO : Repair or replace.

N
C-139(GR)

STEP 5.Check injector itself.
o Check Injector itself (Refer to P.13B-400).

Q: Is the check result normal? -
. 4|3 211

YES: Goto St,ei? 6. 329 T8(76][ 5]
NO : Replace injector. 19 [18f17[t6] [15{ 141

6 popapg 2 [21]

Harness side connector

AK400931AB

Q: Is the check result normal?
YES: Goto Step 7.
NO : Repair or replace.
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STEP 7. Check harness between B-17X engine
control relay connector and injector connector.

Connector : B-17X —

\
Relay box's
triangle marks,

-
o ENEN

Harness side
connector

Connector : B-01,B-02,B-04,B-05 o
S !ﬂ;{fr—l s “ J

— & o a// - O
B-01 4\ B-02 7] B:04 =7 B-05 A\ 5~
W\ GR A R :‘ Al
2GR (9R>< ),V ( 3 Y {

il
Y Y )Y
'/

<7

}
| TN~
AK400940AB |

N\ .
O Harness side connector

a. Check harness between B-17X (terminal No. 1)
engine control relay connector and B-01 (terminal
No. 1) No. 1 injector connector.

b. Check harness between B-17X (terminal No. 1)
engine control relay connector and B-02 (terminal
No. 1) No. 2 injector connector.

c. Check harness between B-17X (terminal No. 1)
engine control relay connector and B-04 (terminal
No. 1) No. 3 injector connector.

d. Check harness between B-17X (terminal No. 1)
engine control relay connector and B-05 (terminal
No. 1) No. 4 injector connector.

o Check power supply line for damage.

Q: Are the check results normal?
YES: Goto Step 8.
NO : Repair.

STEP 8. Check harness between injector
connector and C-139 engine-ECU connector.

Connector : B-01,B-02,B-04,B-05 D

=k
(=)

PP TS )

75\ o g/~ oy
Calasn s
C— ¥ ¥ ¥
SR TN 9o
¥ 5005 S

AK400940AB |

O Harness side connector

Connector: C-139

<
N
C-139(GR)

413 211
13[12[T1[10[9]8]7 | 6][ 5]
ERERERE(DE
6 Py P2 [21]

Harness side connector

AK400931AB

a. Check harness between B-01 (terminal No. 2)
No. 1injector connector and C-139 (terminal No.
1) engine-ECU connector.

b. Check harness between B-02 (terminal No. 2)
No. 2 injector connector and C-139 (terminal No.
5) engine-ECU connector.

c. Check harness between B-04 (terminal No. 2)
No. 3 injector connector and C-139 (terminal No.
14) engine-ECU connector.

d. Check harness between B-05 (terminal No. 2)
No. 4 injector connector and C-139 (terminal No.
21) engine-ECU connector.

e Check output line for damage.

Q: Are the check results normal?
YES: Goto Step 9.
NO : Repair.

STEP 9. Fuel pressure measurement.
o Fuel pressure measurement (Refer to fuel pres-
sure test P.13B-391)

Q: Is the check result normal?
YES : Go to Step 10 .
NO : Repair.
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STEP 10. Check for intake of air from intake hose
and inlet manifold.

Q: Is the check result normal?
YES : Go to Step 11.
NO : Repair.

STEP 11. Check for skipped timing belt teeth.

Q: Is the check result normal?
YES : Goto Step 12.
NO : Repair.

STEP 12. Exhaust gas recirculation system
check.
o Exhaust gas recirculation system check [Refer to
GROUP 17 — Exhaust gas recirculation (EGR)
system P.17-70].

Q: Is the check result normal?
YES : Replace engine-ECU
NO : Repair.

Code No. P0301: No. 1 cylinder mis-fire detection system

OPERATION
o Refer to P0201 injector circuit P.13B-100.

FUNCTION

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

¢ The engine-ECU checks for such changes in
engine speed.

TROUBLE JUDGMENT

Check Conditions
e The engine speed is 500 — 6,500 r/min.

The engine coolant temperature is —10°C or

higher.

The intake air temperature is —10°C or higher.

The barometric pressure is 76 kPa or more.

The volumetric efficiency is 30 — 55%.

The adaptive learning has been completed with

the vane that generates the crankshaft position

signals.

¢ During the engine operation except the shift
change or low speed driving and rapid accelera-
tion and deceleration, also intermittent operation
of air compressor (A/C: within the 3 seconds after
changing to ON from OFF or to OFF from ON).

o The throttle deviation is within the range of —0.06
V/10ms to 0.06 V/10ms.

Judgment Criterion
¢ Misfire has occurred more frequently than
allowed during the last 200 revolutions (When the
catalyst temperature is higher than 950°C).

or
¢ Misfire has occurred in 15 or more of the last
1,000 revolutions (corresponding to 1.5 times the
limit of emission standard).

PROBABLE CAUSE

¢ Ignition system related part(s) failed
e Low compression pressure
¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1.Check ignition secondary voltage
waveform using an oscilloscope.
e Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES : Goto Step 2.
NO : Check ignition Circuit System (Refer to
Inspection procedure 30 P.13B-355)

STEP 2.Connector check: B-01 No.1 injector
connector

Connector : B-01 ’

il |
7= cum \\_

S : .
L O Harness side connector

AK400940AC |

Q: Is the check result normal?
YES: Goto Step 3.
NO : Repair or replace.
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STEP 3.Check No.1 injector itself. STEP 5.Check harness between B-17X (terminal

e Check Injector itself (Refer to P.13B-400). No. 1) engine control relay connector and B-01

Q: Is the check result normal? (terminal No. 1) No.1 injector connector.

YES: Goto Step 4. Connector : B-17X —
NO : Replace No.1 injector.

Relay box S
STEP 4.Connector check: B-17X engine control triangle marks
relay connector and C-139 engine-ECU
connector EiEn
Connector : B-17X — o D G
o EREN
Harness side

connector

Relay box's
triangle marks,

2X1I
0418

Harness side
connector

Connector: C-139

AK400940AC

N .
O Harness side connector

o Check power supply line for damage.

Q: Is the check result normal?
YES: Goto Step 6.

C-139(GR) NO : Repair.

7
| 5|

13[12[11/10[9]8[7
14]

19| [18[17[16]
5 ﬁﬁl [21]

Harness side connector

INIGEENS

AK400931AB

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair or replace.
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STEP 6. Check harness between B-01(terminal
No. 2) No.1 injector connector and C-139
(terminal No. 1) engine-ECU connector

Connector : B-01

\ O,Harness side connector AK400940AC |

Connector: C-139

<
L
C-139(GR)

113 21
1312[110[9[8(7 6] [ 5
o pefiziie] 5| [14]
6 popaps 22 [21]

Harness side connector

AK400931AB

e Check output line for damage.

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair.

STEP 7. Fuel pressure measurement.
o Fuel pressure measurement (Refer to fuel pres-

Q:

sure test P.13B-391).

Is the check result normal?
YES : Replace engine-ECU.
NO : Repair.

Code No. P0302: No. 2 cylinder mis-fire detection system

OPERATION
o Refer to P0202 injector circuit P.13B-104.

FUNCTION

¢ If a misfire occurs while the engine is running, the

engine speed changes for an instant.
e The engine-ECU checks for such changes in
engine speed.

TROUBLE JUDGMENT

Check Conditions
e The engine speed is 500 — 6,500 r/min.
e The engine coolant temperature is —10°C or
higher.

The intake air temperature is —10°C or higher.
The barometric pressure is 76 kPa or more.

The volumetric efficiency is 30 — 55%.

The adaptive learning has been completed with
the vane that generates the crankshaft position
signals.

During the engine operation except the shift
change or low speed driving and rapid accelera-
tion and deceleration, also intermittent operation
of air compressor (A/C: within the 3 seconds after
changing to ON from OFF or to OFF from ON).
The throttle deviation is within the range of —0.06
V/10ms to 0.06 V/10ms.
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Judgment Criterion
¢ Misfire has occurred more frequently than
allowed during the last 200 revolutions (When the
catalyst temperature is higher than 950°C).
or
¢ Misfire has occurred in 15 or more of the last
1,000 revolutions (corresponding to 1.5 times the
limit of emission standard).

PROBABLE CAUSE
¢ Ignition system related part(s) failed
e Low compression pressure
¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1.Check ignition secondary voltage
waveform using an oscilloscope.
e Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES : Go to Step 2.
NO : Check ignition circuit system (Refer to
Inspection procedure 30 P.13B-355).

STEP 2.Check connector: B-02 No.2 injector
connector

7

Connector : B-02

\ O,Harness side connector AK400940AD |

Q: Is the check result normal?
YES: Goto Step 3.
NO : Repair or replace.

STEP 3.Check No.2 injector itself.
o Check Injector itself (Refer to P.13B-400).

Q: Is the check result normal?
YES: Goto Step 4.
NO : Replace No.2 injector.

STEP 4.Connector check: B-17X engine control
relay connector and C-139 engine-ECU
connector

Connector : B-17X —

Relay box's
triangle marks,

|2x1|
-[4]3

Harness side
connector

Connector: C-139

C-139(GR)

43 211
3[i2[11[10]9]8(7 6] 5 |
19| [8[17116| [15]|14]
5 ‘zml&tz_sl P2 [21]

Harness side connector

AK400931AB

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair or replace.
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STEP 5.Check harness between B-17X (terminal STEP 6. Check harness between B-02 (terminal
No. 1) engine control relay connector and No. 2) No.2 injector connector and C-139
B-02(terminal No. 1) No.2 injector connector. (terminal No. 5) engine-ECU connector

Connector : B-17X —

\
Relay box's
triangle marks

-
o ENEN

Harness side
connector

N

C-139(GR)
;ﬁHarness side connector AK400940AD |
i [4]3] 2

e Check power supply line for damage. SB[ ]

o] gizlie] 15| [14]

Q: Is the check result normal? 6 pspapg 22 [21]
YES: Goto Step 6. Harness side connector

NO : Repair.

AK400931AB

e Check output line for damage.

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair.

STEP 7. Fuel pressure measurement.
o Fuel pressure measurement (Refer to fuel pres-
sure test P.13B-391)

Q: Is the check result normal?
YES : Replace engine-ECU.
NO : Repair.
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Code No. P0303: No. 3 cylinder mis-fire detection system

OPERATION

Refer to P0203 injector circuit P.13B-108.

FUNCTION

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

The engine-ECU checks for such changes in
engine speed.

TROUBLE JUDGMENT
Check Conditions

The engine speed is 500 — 6,500 r/min.

The engine coolant temperature is —10°C or
higher.

The intake air temperature is —10°C or higher.
The barometric pressure is 76 kPa or more.

The volumetric efficiency is 30 — 55%.

The adaptive learning has been completed with
the vane that generates the crankshaft position
signals.

During the engine operation except the shift
change or low speed driving and rapid accelera-
tion and deceleration, also intermittent operation
of air compressor (A/C: within the 3 seconds after
changing to ON from OFF or to OFF from ON).
The throttle deviation is within the range of — 0.06
V/10ms to 0.06 V/10ms.

Judgment Criterion

or
.

Misfire has occurred more frequently than
allowed during the last 200 revolutions (When the
catalyst temperature is higher than 950°C).

Misfire has occurred in 15 or more of the last
1,000 revolutions (corresponding to 1.5 times the
limit of emission standard).

PROBABLE CAUSE

¢ Ignition system related part(s) failed
e Low compression pressure
¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1.Check ignition secondary voltage
waveform using an oscilloscope.
¢ Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES : Goto Step 2.
NO : Check ignition circuit system (Refer to
Inspection procedure 30 P.13B-355).

STEP 2.Connector check: B-04 No.3 injector
connector

7

N < " =
L O Harness side connector AK400940AE

Q: Is the check result normal?
YES: Goto Step 3.
NO : Repair or replace.

STEP 3.Check No.3 injector itself.
e Check Injector itself (Refer to P.13B-400).

Q: Is the check result normal?
YES : Goto Step 4.
NO : Replace No.3 injector.
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STEP 4.Connector check: B-17X engine control STEP 5.Check harness between B-17X (terminal
relay connector and C-139 engine-ECU No. 1) engine control relay connector and B-04
connector (terminal No. 1) No.3 injector connector.

Connector : B-17X — Connector : B-17X —

Relay bo;('s

\
Relay box's
i triangle marks

triangle marks

I2X1I I2X1I
o ENE o ENE

Harness side

Harness side
connector

connector

Connector: C-139

N
C-139(GR)

AK400940AE |

N .
O Harness side connector

[4T3 211 i
EENREEERE e Check power supply line for damage.
ol Hefizfie[ fis| [14]
6 Po24eg 2 [21] Q: Is the check result normal?
Harness side connector YES: Goto Step 6.

AK400931AB NO: Repair.

Q: Is the check result normal?
YES : Goto Step 5.
NO : Repair or replace.
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STEP 6. Check harness between B-04 (terminal
No. 2) No.3 injector connector and C-139
(terminal No. 14) engine-ECU connector

o=

\ O,Harness side connector AK400940AE

Connector: C-139

N
C-139(GR)

113 21
1312[110[9[8(7 6] [ 5
o pefiziie] 5| [14]
6 popaps 22 [21]

Harness side connector

AK400931AB

e Check output line for damage.

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair.

STEP 7. Fuel pressure measurement.
o Fuel pressure measurement (Refer to fuel pres-

Q:

sure test P.13B-391)

Is the check result normal?
YES : Replace engine-ECU.
NO : Repair.

Code No. P0304: No. 4 cylinder mis-fire detection system

OPERATION
o Refer to P0204 injector circuit P.13B-112.

FUNCTION

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

¢ The engine-ECU checks for such changes in
engine speed.

TROUBLE JUDGMENT

Check Conditions
e The engine speed is 500 — 6,500 r/min.
e The engine coolant temperature is —10°C or
higher.

The intake air temperature is —10°C or higher.
The barometric pressure is 76 kPa or more.

The volumetric efficiency is 30 — 55%.

The adaptive learning has been completed with
the vane that generates the crankshaft position
signals.

During the engine operation except the shift
change or low speed driving and rapid accelera-
tion and deceleration, also intermittent operation
of air compressor (A/C: within the 3 seconds after
changing to ON from OFF or to OFF from ON).
The throttle deviation is within the range of —0.06
V/10ms to 0.06 V/10ms.
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Judgment Criterion
¢ Misfire has occurred more frequently than
allowed during the last 200 revolutions (When the
catalyst temperature is higher than 950°C).
or
¢ Misfire has occurred in 15 or more of the last
1,000 revolutions (corresponding to 1.5 times the
limit of emission standard).

PROBABLE CAUSE

¢ Ignition system related part(s) failed
e Low compression pressure
¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1.Check ignition secondary voltage
waveform using an oscilloscope.
e Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES : Go to Step 2.
NO : Check ignition Circuit System (Refer to
Inspection procedure 30 P.13B-355).

STEP 2.Connector check: B-05 No.4 injector
connector

\ O,Harness side connector AK400940AF |

Q: Is the check result normal?
YES: Goto Step 3.
NO : Repair or replace.

STEP 3.Check No.4 injector itself.
o Check Injector itself (Refer to P.13B-400).

Q: Is the check result normal?
YES: Goto Step 4.
NO : Replace No.4 injector.

STEP 4.Connector check: B-17X engine control
relay connector and C-139 engine-ECU
connector

Connector : B-17X —

Relay box's
triangle marks,

|2x1|
-[4]3

Harness side
connector

Connector: C-139

C-139(GR)

43 211
3[i2[11[10]9]8(7 6] 5 |
19| [8[17116| [15]|14]
5 ‘zml&tz_sl P2 [21]

Harness side connector

AK400931AB

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair or replace.
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STEP 5.Check harness between B-17X (terminal STEP 6. Check harness between B-05 (terminal

No. 1) engine control relay connector and B-05 No. 2) No.4 injector connector and C-139
(terminal No. 1) No.4 injector connector. (terminal No. 21) engine-ECU connector.
Connector : B-17X —

\
Relay box's
triangle marks

-
o ENEN

Harness side
connector

\ O,Harness side connector AK400940AF |

Connector: C-139

N
C-139(GR)

O Harness side connector AK400940AF

e Check power supply line for damage. T T e
o[ pahzie| [i5|[14]
Q: Is the check result normal? 6 pspapg 22 [21]
YES: Goto Step 6. Harness side connector
NO: Repair. AK400931AB

e Check output line for damage.

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair.

STEP 7. Fuel pressure measurement.
o Fuel pressure measurement (Refer to fuel pres-
sure test P.13B-391)

Q: Is the check result normal?
YES : Replace engine-ECU.
NO : Repair.
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Code No. P0325: Detonation Sensor System

Detonation sensor circuit

C-141
(MU803804)

B2
[BIRIS[R]

(o9)

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown

R: Red P:Pink V: Violet

OPERATION

e The sensor signal is inputted to the engine-ECU

(terminal No. 89) from the detonation sensor (ter-

minal No. 1).

FUNCTION

¢ The detonation sensor detects the vibration of the
cylinder block caused by detonation waves, and
inputs a signal to the engine-ECU.

¢ In response to the signal, the engine-ECU pro-
vides controls to retard the ignition timing when
the detonation occurs.

Engine-ECU
89
il
i H
H
Wil
!
il
i
pr— | |
i
K
B i
h B-102
H K MU802661
H
[N N N
2 |1 (1)Y2)
i
1
il

Detonation sensor

]
L

O: Orange GR: Gray

AK400811AB

TROUBLE JUDGMENT

Check Conditions

¢ Ignition switch: "ON"

e Excluding for 2 seconds after ignition switch is set
to "ON" position or 2 seconds after engine start is
completed.

e The engine speed is 2,000 r/min. or more.

e The volumetric efficiency is 30% or more.



- MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
13B-142 TROUBLESHOOTING

Judgment Criterion
e The change amount of the detonation sensor out-
put voltage (the detonation sensor peak voltage

STEP 2. Perform resistance measurement at
B-102 detonation sensor connector.

in every half a turn of the crankshaft) is below Connector : B-102
0.06 V or less in 200 consecutive times. Hlo e
PROBABLE CAUSE iy (O

e Failed detonation sensor |
e Open/short circuit in detonation sensor circuit or —
loose connector contact

(O Detonation sensor

Ie.eAf-‘ S (N—C&
« Failed engine-ECU (T AT g
A0 ey
DIAGNOSIS PROCEDURE e |

/
STEP 1. Connector check: B-102 detonation m%

sensor connector Harness side

connector _
Connector : B-102
ol o U = o=
. —RQ) _ ' =
_| o ) }@ =
(U Detonation sensor \U - ARA00942AB
S —
-_-.-.Q_Afiw; ") .
lﬂi{(ﬂ_‘\\\ 1) e ¢ Disconnect connector, and measure at harness
L e ™M
—O == TR\ side.
(T If ¢ Resistance between terminal No. 2 and earth.
OK: Continuity (2 Q or less)
mﬂﬂ Q: Is the check result normal?
Harmes? ?lde YES : Goto Step 3.
gonnect - NO : Check and repair harness between B-102
(terminal No. 2) detonation sensor
connector and body earth.
e Check earthing line for open circuit
and damage.
AK400942AB

Q: Is the check result normal?
YES : Go to Step 2.
NO : Repair or replace.
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STEP 3. Connector check: C-141 engine-ECU STEP 4. Check harness between B-102 (terminal
connector No. 1) detonation sensor connector and C-141

(terminal No. 89) engine-ECU connector.

Connector: C-141

Connector : B-102
1o U '

= |

=)
6463 6761
73727170169 65
81180[797877]767574
8 8%%85 B4i83 -

Harness side connector m%
Harness side
connector _

AK400933AB

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair or replace.

AK400942AB

A

C-141(GR)
6463 6761
7372717069 5
81180[797877]76/7574
Boks rbeed s

Harness side connector

AK400933AB

e Check output line for open/short circuit and dam-
age.
Q: Is the check result normal?

YES: Goto Step 5.
NO : Repair.
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STEP 5. Check the trouble symptoms.

Q: Does trouble symptom persist?

YES : Goto Step 6 .
NO : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).

STEP 6. Replace detonation sensor.
o After replacing the detonation sensor, re-check

the trouble symptoms.
Q: Does trouble symptom persist?

YES : Replace engine-ECU.
NO : Check end.
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Code No. P0335: Crank Angle Sensor System

Crank angle sensor circuit

Battery
W-B
A-14
Y5
W-B
W-B
4 3
]
JZ _________ Engine control relay
R
1 2
R To engine-ECU
B-29 A3
MU802603
N
Crank angle sensor
(3)
L1 [ 2
B-w
18
J/C(1) .
cie | P | &R
(17
B-W
C-141 88 70
(MU803804) -
\v4
Engine-ECU
/4
5V

Wire colour code
B: Black LG: Light green G: Green L:Blue W: White Y: Yellow SB: Sky blue BR: Brown O:Orange GR: Gray

R: Red P:Pink V: Violet

AK400812AB



- MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
13B-146 TROUBLESHOOTING
OPERATION DIAGNOSIS PROCEDURE

o Power is supplied to the crank angle sensor (ter-
minal No. 3) from the engine control relay (termi-
nal No. 1) and is earthed to the engine-ECU
(terminal No. 88) from the crank angle sensor
(terminal No. 1).

¢ A power voltage of 5 V is applied to the crank
angle sensor output terminal (terminal No. 2)
from the engine-ECU (terminal No. 70).

FUNCTION

e The crank angle sensor detects the crank angle
(position) and inputs a pulse signal to the
engine-ECU.

¢ In response to the signal, the engine-ECU con-
trols the injector, etc.

TROUBLE JUDGMENT

Check Condition
e Engine in cranking state.

Judgment Criterion
e The sensor output voltage remains unchanged
(no pulse signal is inputted) for 2 seconds.

PROBABLE CAUSE
¢ Failed crank angle sensor

e Open/short circuit in crank angle sensor circuit or

loose connector contact
o Failed engine-ECU

STEP 1. M.U.T.-lI/lll data list
e Refer to Data List Reference Table P.13B-368.

a. Item 22: Crank angle sensor

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: B-29 crank angle
sensor connector

\< N
(2f1)
DN A

V‘
N

Harness side
connector

Y /A

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.
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STEP 3. Perform voltage measurement at B-29 STEP 4. Perform voltage measurement at C-141
crank angle sensor connector. engine-ECU connector.

Connector: C-141

Connector: B-29
Ve <\

(O

Crank angle sensor

64163

73727170169 5
81180[79(7877]76/7574

Boks rbeed s

Harness side connector

AK400933AB

Connector: B-29
e 4

\ o@"

\< N/
(2f1)
N\
(3)
N

Harness side
connector

Y /A

AK400943AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 2 and earth.

OK:49-51V
Q: Is the check result normal?

YES : Goto Step 9.
NO: Goto Step 4.

Crank angle sensor

Harness side
connector

XY /A

Measure engine-ECU terminal voltage.
Disconnect B-29 crank angle sensor connector.
Ignition switch: "ON"

Voltage between terminal No. 70 and earth.

OK:49-51V
Q: Is the check result normal?

YES: Goto Step 5.
NO: Goto Step6.
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STEP 5. Connector check: C-141 engine-ECU STEP 6. Connector check: C-141 engine-ECU
connector connector
Connector: C-141 Connector: C-141

6463 6761 6463 6761
73727170169 65 73727170169 5
81/80[7978[7776/75[74 81/80[7978[777675[74
8 8%%85 B4i83 8 8%%85 B4i83
Harness side connector Harness side connector
AK400933AB AK400933AB

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Repair or replace.

Connector: B-29
V%

Crank angle sensor

Harness side
connector

XY /A

Q: Is the check result normal?

YES : Check and repair harness between B-29
(terminal No. 2) crank angle sensor
connector and C-141 (terminal No. 70)
engine-ECU connector.

e Check output line for open circuit.

NO : Repair or replace.
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STEP 7. Check harness between B-29 (terminal
No. 2) crank angle sensor connector and C-141
(terminal No. 70) engine-ECU connector.

Crank angle sensor

Harness side
connector

Y /A

Connector: C-141

7170696867
81/80797877[76[7574)
15 B

Harness side connector

AK400933AB

e Check output line for short circuit.

Q: Is the check result normal?
YES : Goto Step 8.
NO : Repair.

STEP 8. M.U.T.-ll/lll data list
e Refer to Data List Reference Table P.13B-368.

a. ltem 22: Crank angle sensor

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.

STEP 9. Perform voltage measurement at B-29
crank angle sensor connector.

Connector: B-29
e <\

\ o@"

Crank angle sensor

Harness side
connector

XY /A

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 3 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Go to Step 11.
NO: Goto Step 10.
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STEP 10. Connector check: B-17X engine control
relay connector

Connector : B-17X —

\
Relay box's
triangle marks

-
o ENEN

Harness side
connector

Connector: B-29
Ve <

Q)

LA
00
N\

(3)
v

Harness side
connector

XNV /A

Q: Is the check result normal?
YES : Check and repair harness between B-29

(terminal No. 3) crank angle sensor
connector and B-17X (terminal No. 1)
engine control relay connector.
o Check power supply line for
open/short circuit.
NO : Repair or replace.

STEP 11. Perform resistance measurement at
B-29 crank angle sensor connector.

Connector: B-29
Ve <\

(O

Crank angle sensor

Harness side
connector

MY /A AK400943AB
e Disconnect connector, and measure at harness
side.

e Resistance between terminal No. 1 and earth.
OK: Continuity (2 Q or less)
Q: Is the check result normal?

YES : Go to Step 14 .
NO: Goto Step 12.

STEP 12. Connector check: C-141 engine-ECU
connector

Connector: C-141

63 6761
7170696867/6665
80I797877(76[7574

G766 A

Harness side connector

IR

/.
81

B

AK400933AB

Q: Is the check result normal?
YES : Go to Step 13.
NO : Repair or replace.
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STEP 13. Check harness between B-29 (terminal STEP 14. Perform output wave pattern
No. 1) crank angle sensor connector and C-141 measurement at B-29 crank angle sensor
(terminal No. 88) engine-ECU connector. connector (Using oscilloscope).
Connector: B-29 Connector: B-29

Crank angle sensor

Crank angle sensor

Ny
9@@
Harness side Harness side
connector connector
IV /A TNV /A AK400943AB
o Use special tool test harness (MD998478) to con-
Connector: C-141 .
nect connector, and measure at pick-up harness.
e Engine: Idling

Transmission: Neutral
Voltage between terminal No. 2 and earth.

OK: Waveforms should be displayed on
Inspection procedure using an oscilloscope
(Refer to P.13B-383), its maximum value
should be 4.8 V or more, and its minimum
value should be 0.6 V or less with no noise in

6463 6261 waveform.

372[7170/696867

8180797877[76/7574] . ?
g _ﬁﬁ% oE Q: Is the check result normal?

YES : Go to Step 8 .
NO: Goto Step 15.

Harness side connector

AK400933AB

NOTE: Before checking harness, check intermediate
connector C-16, and repair if necessary.
e Check earthing line for open circuit and damage.

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Repair.



- MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
13B-152 TROUBLESHOOTING

STEP 15. Connector check: B-17X engine control = STEP 16. Check harness between B-29 (terminal
relay connector No. 3) crank angle sensor connector and B-17X

Connector : B17X — (terminal No. 1) engine control relay connector.
Connector: B-29
Z < \¢
‘ z
5.2
s

Crank angle sensor

\
Relay box's
triangle marks

-
o ENEN

Harness side
connector

Q: Is the check result normal?
YES : Go to Step 16 .
NO : Repair or replace.

Harness side
connector

Y /A

Relay box's
triangle marks

-
o ENEN

Harness side
connector

e Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 17 .
NO : Repair.
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STEP 17. Connector check: C-141 engine-ECU STEP 18. Check harness between B-29 (terminal
connectors No. 2) crank angle sensor connector and C-141
(terminal No. 70) engine-ECU connector.

Connector: C-141

Crank angle sensor

64163 6261 H
73727170169 65

81180[797877]767574
Boes rbeed s

Harness side connector

AK400933AB

Q: Is the check result normal?
YES : Go to Step 18.
NO : Repair or replace.

Harness side
connector

Y /A

Connector: C-141

7170696867

81/807978[77[76/7574
B B483

Harness side connector

AK400933AB

e Check output line for damage.

Q: Is the check result normal?
YES : Go to Step 19.
NO : Repair.
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STEP 19. Check harness between B-29 (terminal
No. 1) crank angle sensor connector and C-141
(terminal No. 88) engine-ECU connector.

LA
(2f1)
N\

(3)
N

Harness side
connector

Y /A

Connector: C-141

7170696867

81807978/77]76/75(74)
boke brboes i

Harness side connector

AK400933AB

NOTE: Before checking harness, check intermediate

connector C-16, and repair if necessary.
e Check earthing line for damage.

Q: Is the check result normal?
YES : Go to Step 20 .
NO : Repair.

STEP 20. Check the crankshaft sensing blade

Q: Is the check result normal?
YES : Go to Step 21.
NO : Replace the crankshaft sensing blade.

STEP 21: M.U.T.-ll/lll data list
e Refer to Data List Reference Table P.13B-368.

a. ltem 22: Crank angle sensor

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace crank angle sensor.
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Code No. P0340: Camshaft Position Sensor System

Camshaft position sensor circuit

Battery
W-B

(Z_' ________ .
[ X ] - Engine control relay

3 To engine-ECU

B-106
MU802337
/—\
o: I@ Camshaft position sensor
/1 N 2
B-W
19
JIC (1)
C-16 T | LY ‘
17
B-W
88 71
C-141
(MU803804)
W 707172 Engine-ECU
77576 8182
8384 8_5@8%80®8_91
5V

Wire colour code
B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

AK400813 AB

OPERATION FUNCTION
e Power is supplied to the camshaft position sensor e The camshaft position sensor detects the top
(terminal No. 3) from the engine control relay (ter- dead center on the compression stroke of the No.
minal No. 1) and is earthed to the engine-ECU 1 cylinder and inputs a pulse signal to the
(terminal No. 88) from the camshaft position sen- engine-ECU.

sor (terminal No. 1).

e A power voltage of 5 V is applied to the camshaft TROUBLE JUDGMENT
position sensor output terminal (terminal No. 2) Check Conditions
from the engine-ECU (terminal No. 71). ¢ Ignition switch: "ON"

e Engine speed of 50 r/min. or more.
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Judgment Criterion
¢ The sensor output voltage remains unchanged
(no pulse signal is inputted) for 2 seconds.

PROBABLE CAUSE

o Failed camshaft position sensor

¢ Open/short circuit in camshaft position sensor cir-

cuit or loose connector contact
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. Connector check: B-106 camshaft
position sensor connector

Harness side

connector
o

AK400944AB

Q: Is the check result normal?
YES : Goto Step 2.
NO : Repair or replace.

STEP 2. Perform voltage measurement at B-106
camshaft position sensor connector.

Harness side

connector
o~

AK400944AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 3 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Goto Step 4 .
NO: Goto Step 3.

STEP 3. Connector check: B-17X engine control

relay connector

Connector : B-17X —

\
Relay box's
triangle marks,

-
o ENEN

Harness side
connector

Harness side
connector
— N\

AK400944AB

Q: Is the check result normal?

YES : Check and repair harness between B-106
(terminal No. 3) camshaft position sensor
connector and B-17X (terminal No. 1)
engine control relay connector.

e Check power supply line for
open/short circuit.

NO : Repair or replace.

STEP 4. Perform voltage measurement at B-106
camshaft position sensor connector.

\
: R /., -
\-‘ (B) ‘.“',\71}.&7 ’
SR\ | Harness side
S %
TECA

QAN

S

AK400944AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 2 and earth.

OK:49-51V
Q: Is the check result normal?

YES : Go to Step 10 .
NO: Goto Step 5.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo> -
TROUBLESHOOTING 1 3B 1 57

STEP 5. Perform voltage measurement at C-141 STEP 6. Connector check: C-141 engine-ECU
engine-ECU connector. connector

Connector: C-141 Connector: C-141

6463 6761 6463 6761
73727170169 65 73727170169 65
81/80[7978[7776/75[74 81/80[7978[777675[74
8 8%%85 B4i83 8 8%%85 B4i83
Harness side connector Harness side connector
AK400933AB AK400933AB

Harness side

connector
o~

Harness side

connector
o~

AK400944AB AK400944AB

Measure engine-ECU terminal voltage.
Disconnect B-106 camshaft position sensor con-
nector.

Ignition switch: "ON"

Voltage between terminal No. 71 and earth.

Q: Is the check result normal?

YES : Check and repair harness between B-106
(terminal No. 2) camshaft position sensor
connector and C-141 (terminal No. 71)
engine-ECU connector.

OK:49-51V e Check output line for open circuit.
Q: Is the check result normal? NO : Repair or replace.
YES : Goto Step 6.
NO: GotoStep 7.
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STEP 7. Connector check: C-141 engine-ECU STEP 8. Check harness between B-106 (terminal
connector No. 2) camshaft position sensor connector and
C-141 (terminal No. 71) engine-ECU connector.

Connector: C-141

Harness side
connector
Py

AK400944AB

64163 6261
73727170169 65
81180[797877]767574
% ﬁ%% 8483 Connector: C-141

Harness side connector

AK400933AB

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Repair or replace.

A

C-141(GR)
6463 6761
73727170169 5
81180[797877]76/7574
Boes rbeed B

Harness side connector

AK400933AB

e Check output line for short circuit.

Q: Is the check result normal?
YES : Goto Step 9 .
NO : Repair.

STEP 9. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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STEP 10. Perform resistance measurement at
B-106 camshaft position sensor connector.

AK400944AB

e Disconnect connector, and measure at harness
side.
e Resistance between terminal No. 1 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

YES : Go to Step 13 .
NO: Goto Step 11.

STEP 11. Connector check: C-141 engine-ECU
connector

Connector: C-141

C-141(GR)

161

Harness side connector

AK400933AB

Q: Is the check result normal?
YES : Go to Step 12.
NO : Repair or replace.

STEP 12. Check harness between B-106 (terminal
No. 1) camshaft position sensor connector and
C-141 (terminal No. 88) engine-ECU connector.

Harness side
connector
Py

AK400944AB

A

C-141(GR)
6463 6761
73727170169 5
81180[797877]76/7574
Boes rbeed B

Harness side connector

AK400933AB

NOTE: Before checking harness, check intermediate
connector C-16, and repair if necessary.
e Check earthing line for open circuit and damage.

Q: Is the check result normal?
YES : Goto Step 9.
NO : Repair.
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STEP 13. Perform output wave pattern
measurement at B-106 camshaft position sensor
connector (Using oscilloscope).

Harness side

connector
—

AK400944AB

Use special tool test harness (MB991709) to con-
nect connector, and measure at pick-up harness.
Engine: Idling

Transmission: Neutral

Voltage between terminal No. 2 and earth.

OK: Waveforms should be displayed on
Inspection procedure using an oscilloscope
(Refer to P.13B-383), its maximum value
should be 4.8 V or more, and its minimum
value should be 0.6 V or less with no noise in
waveform.

Q: Is the check result normal?
YES : Goto Step 9.
NO: Goto Step 14.

STEP 14. Connector check: B-17X engine control
relay connector.

Connector : B-17X —

Relay box's
triangle marks,

e -
o ENE

Harness side
connector

Q: Is the check result normal?
YES : Go to Step 15.
NO : Repair or replace.

STEP 15. Check harness between B-106 (terminal
No. 3) camshaft position sensor connector and
B-17X (terminal No. 1) engine control relay
connector.

Harness side
connector
Ny

\
Relay box's
triangle marks

Ak
Xl
o ENEN

Harness side
connector

o Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 16 .
NO : Repair.

STEP 16. Connector check: C-141 engine-ECU
connectors

Connector: C-141

g

<J
A FNe)

Harness side connector

AK400933AB

Q: Is the check result normal?
YES : Go to Step 17 .
NO : Repair or replace.
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STEP 17. Check harness between B-106 (terminal
No. 2) camshaft position sensor connector and
C-141 (terminal No. 71) engine-ECU connector.

Harness side
connector
Ny

AK400944AB

A

C-141(GR)
6463 6761
73727170169 5
81180[797877]76/7574
Boes reeed s

Harness side connector

AK400933AB

e Check output line for damage.

Q: Is the check result normal?
YES : Go to Step 18.
NO : Repair.

STEP 18. Check harness between B-106 (terminal
No. 1) camshaft position sensor connector and
C-141 (terminal No. 88) engine-ECU connector.

Harness side
connector
Py

AK400944AB

A

C-141(GR)
6463 6761
73727170169 5
81180[797877]76/7574
Boes rbeed B

Harness side connector

AK400933AB

NOTE: Before checking harness, check intermediate
connector C-16, and repair if necessary.
e Check earthing line for damage.

Q: Is the check result normal?
YES : Go to Step 19.
NO : Repair.

STEP 19. Check camshaft position sensing
cylinder.

Q: Is the check result normal?
YES : Go to Step 20 .
NO : Replace camshaft position sensing cylinder.

STEP 20. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace camshaft position sensor.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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Code No. P0403: Exhaust Gas Recirculation (EGR) Control Solenoid Valve

(MU803802

EGR control solenoid valve circuit

B-17X
X ]

Battery

W-B

/'_ - — % Engine control relay
-

B-119

06

C-139

To engine-ECU

X E EGR control solenoid valve

20

7]8]90[11

(2]~
NEEE

_kﬁwl =
A

N
2
|

%

18]

Wire colour code
B: Black LG: Light green G: Green
R: Red P: Pink V: Violet

OPERATION

Engine-ECU

L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

e Power is supplied to the EGR control solenoid

valve (terminal No. 1) from the
relay (terminal No. 1).

engine control

AK400814 AB

e The engine-ECU (terminal No. 20) makes the
power transistor in the unit be in "ON", and that

makes currents go on the EGR control solenoid
valve (terminal No. 2).
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FUNCTION
¢ In response to the signal from the engine-ECU,
the EGR control solenoid valve controls the oper-
ation of the EGR valve.

TROUBLE JUDGMENT

Check Condition
e The battery voltage is 10 V or more.

Judgment Criterion
¢ When the EGR control solenoid valve is turned to
"LOCK" (OFF) position from "ON" position, none
of solenoid coil surge voltage (system voltage of

+2 V) is detected.

PROBABLE CAUSE
e Failed EGR control solenoid valve
e Open/short circuit in EGR control solenoid valve
circuit or loose connector contact
e Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll actuator test
e Item 10: EGR control solenoid valve

OK: Operating sound can be heard and the
valve vibrates.

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: B-119 EGR control
solenoid valve connector

Connector : B-119 _—

RS

Harness side’

connector
I\ Y DNA

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.

STEP 3. Perform resistance measurement at
B-119 EGR control solenoid valve connector.

Connector : B-1 1%

Harness side

connector
NN

e Disconnect connector, and measure at solenoid
valve side.
e Resistance between terminal No. 1 and No. 2.
OK: 29 — 35 () (at 20°C)

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace EGR control solenoid valve.

STEP 4. Perform voltage measurement at B-119
EGR control solenoid valve connector.

Connector : B-119_—
° \ N
e

connector
I N\ Y

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 1 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Goto Step 6 .
NO: Goto Step 5.
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STEP 5. Connector check: B-17X engine control
relay connector

-
-
-

Connector : B-17X —

\
Relay box's
triangle marks,

[2]1]

Harness side
connector

-
E3E

connector
[ LN N DN

Q: Is the check result normal?
YES : Check and repair harness between B-119

NO

(terminal No. 1) EGR control solenoid valve
connector and B-17X (terminal No. 1)
engine control relay connector.
e Check power supply line for
open/short circuit.

: Repair or replace.

STEP 6. Perform voltage measurement at C-139

engine-ECU connector.

Connector: C-139

N
C-139(GR)

413 211
13[12[11[10{9 8|7 [6]] 5 |
pofio] hafiziie| [i5|[14]
proe pspapy o [21]

Harness side connector

AK400931AB

e Disconnect connector, and measure at harness

side.
¢ Ignition switch: "ON"

¢ Voltage between terminal No. 20 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Goto Step 8.
NO: GotoStep 7.
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STEP 7. Connector check: C-139 engine-ECU STEP 8. Connector check: C-139 engine-ECU
connector connector
Connector: C-139 Connector: C-139

/ N / N
C-139(GR) C-139(GR)

[4T3 271 [4T3 271
13[12[1110[9 87 |6[[ 5 13[12[1110[9[ 87 |6[[ 5|
pofio| [81zjie] [15][14] boito| hal1zie] 5| [14]
bres ps2aey |3 [2] bres ps2aey |3 [1]
Harness side connector Harness side connector
AK400931AB AK400931AB

Q: Is the check result normal?
YES : Goto Step 9 .
NO : Repair or replace.

Connector : B-13§V
e

Harness side’

connector
I LN N DNA

Q: Is the check result normal?

YES : Check and repair harness between B-119
(terminal No. 2) EGR control solenoid valve
connector and C-139 (terminal No. 20)
engine-ECU connector.

o Check output line for open/short
circuit.

NO : Repair or replace.
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STEP 9. Check harness between B-119 (terminal = STEP 10. Check harness between B-119 (terminal
No. 2) EGR control solenoid valve connector and No. 1) EGR control solenoid valve connector and
C-139 (terminal No. 20) engine-ECU connector. B-17X (terminal No. 1) engine control relay

Connector : B-119'<6V connector.
\ \ Connector : B-1Q§V
e

J
Harness si

connector
I L\ N DNA

connector
2NV LA

Connector: C-139

Relay box's
triangle marks

N
/ C‘-139(GR) JEaR B

x|
o EXEY
Harness side
413] 511 connector
13[12/11[10{9 8|7 [6]] 5 | .
) g;_g_g ;:g % o Check power supply line for damage.
Harness side connector Q: Is the check result normal?
AKA400931 AB YES : Go to. Step 1.
. NO : Repair.
e Check output line for damage.
Qs the ‘(’;hefk é‘;su'ﬁ 3°"“a"-’ STEP 11. M.U.T.-Il /lll actuator test
S :Go lo Step . ¢ Item 10: EGR control solenoid valve

NO : Repair. )
OK: Operating sound can be heard and the

valve vibrates.

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.
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Code No. P0421: Warm up Catalyst Malfunction

FUNCTION

¢ The signal from the oxygen sensor (rear) differs
from the oxygen sensor (front). That is because
the catalytic converter purifies exhaust gas.
When the catalytic converter has deteriorated,
the signal from the oxygen sensor (front)
becomes similar to the oxygen sensor (rear).

e The engine-ECU compares the output of the front
and rear oxygen sensor signals.

TROUBLE JUDGMENT

Check Conditions

The engine speed is 3,000 r/min. or less.

The accelerator pedal is fully depressed.

Airflow sensor output is 8 g/s or higher.

3 seconds or longer has elapsed after the

above-mentioned conditions have been met.

e Engine running, intake air temperature is —10°C
or higher.

e Under the closed-loop control.

¢ Vehicle speed is 1.5 km/h or more.

¢ The engine-ECU monitors for this condition for 7

cycles of 10 seconds each during the drive cycle.

e Short-term fuel trim is higher than —25% or lower
than +25%.

o Accumulated air flow sensor output is 2,931 g or
higher.

Judgment Criterion
¢ The oxygen sensor (rear) signal frequency
divided by oxygen sensor (front) signal frequency
= 0.8 or more.

PROBABLE CAUSE

o Catalytic converter deteriorated
¢ Failed oxygen sensor (front)

o Failed oxygen sensor (rear)

e Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. Check for leakage of exhaust emission
from exhaust manifold.

Q: Is the check result normal?
YES : Goto Step 2.
NO : Repair.

STEP 2. M.U.T.-Il/lll data list
o Refer to Data List Reference Table P.13B-368.
a. ltem 11: Oxygen sensor (front)
b. Item 59: Oxygen sensor (rear)

Q: Is the check result normal?

YES : Go to Step 3.

NO : Perform the diagnosis code classified check
procedure for the sensor that has shown an
abnormal data valve (Refer to Inspection
Chart for Diagnosis Codes P.13B-20).

STEP 3. M.U.T.-Il/lll data list
¢ Item 11: Oxygen sensor (front)
OK: 0 - 0.4 and 0.6 — 1.0 volt should alternate
15 times or more within 10 seconds (engine
speed at 2,000 r/min.).

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace the oxygen sensor (front).

STEP 4. Replace the oxygen sensor (rear).
o After replacing the oxygen sensor (rear),
re-check the trouble symptoms.

Q: Is the check result normal?
YES : Check end.
NO: Goto Step 5.

STEP 5. Replace the catalytic converter.
o After replacing the catalytic converter, re-check
the trouble symptoms.

Q: Is the check result normal?
YES : Check end.
NO : Replacing engine-ECU.
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Code No. P0443: Purge Control Solenoid Valve System

Purge control solenoid valve circuit

Battery
W-B
A-14
5
W-B W-B
/ 4 3
B-17X
)
1 ({: -------- Engine control relay
1 I 2
To engine-ECU
R
B-101 12
MU802779
< X E Purge control solenoid valve
1
BR
23
C-139
(MU803802)
112 [374] .
15 [[6]7[8]9T0[11[12[13 Engine-ECU
(4] 5] [16[17118] [19
(21/2d

Wire colour code

B: Black LG: Light green G: Green L:Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P:Pink V: Violet

AK400815 AB
OPERATION e The engine-ECU (terminal No. 23) makes the
 Power is supplied to the purge control solenoid power transistor in the unit be in "ON" position,
valve (terminal No. 2) from the engine control and that makes currents go on the purge control

relay (terminal No. 1). solenoid valve (terminal No. 1).
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FUNCTION
¢ In response to a signal from the engine-ECU, the
purge control solenoid valve controls the flow rate
of the purge air to be introduced into the surge
tank.

TROUBLE JUDGMENT

Check Conditions
¢ Ignition switch: "ON"
e The battery voltage is 10 V or more.

Judgment Criterion
e The surge voltage (system voltage +2 V) of sole-
noid coil is not detected when the purge control
solenoid valve is turned to OFF from ON.

PROBABLE CAUSE
o Failed purge control solenoid valve
¢ Open/short circuit in purge control solenoid value
circuit or loose connector contact
¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-lIl/lll actuator test
o |tem 08: Purge control solenoid valve

OK: Operating sound can be heard and the
valve vibrates

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: B-101 purge control
solenoid valve connector

Connector : B-1 01€V

XN
A\

Harness side %\\

connector
I L \y 1 Y

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.

STEP 3: Perform resistance measurement at
B-101 purge control solenoid valve connector.

Connector : B-1 O1gg//

connector
I NN

e Disconnect connector, and measure at solenoid
valve side.
e Resistance between terminal No. 1 and No. 2.
OK: 30 — 34 Q) (at 20°C)

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace purge control solenoid valve.

STEP 4. Perform voltage measurement at B-101
purge control solenoid valve connector.

Connector : B-1 01€V
N \ N

/

e

//K
JED

Harness side %

connector ¢ <\\\
I 7N\ N N

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 2 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Goto Step 6 .
NO: Goto Step 5.
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STEP 5. Connector check: B-17X engine control
relay connector.

Connector : B-17X —

\
Relay box's
triangle marks,

-
o ENEN

Harness side
connector

Connector : B-1 01@”
S5 \ N

j@ ‘o‘ \

Harness side %\\

connector
I L \y1 Y

Q: Is the check result normal?

YES : Check and repair harness between B-101
(terminal No. 2) purge control solenoid valve
connector and B-17X (terminal No. 1)
engine control relay connector.

e Check power line for open/short
circuit.

NO : Repair or replace.

STEP 6. Perform voltage measurement at C-139

engine-ECU connector.

Connector: C-139

N
C-139(GR)

413 211
13[12[11[10{9 8|7 [6]] 5 |
pofio] hafiziie| [i5|[14]
proe pspapy o [21]

Harness side connector

AK400931AB

e Disconnect connector, and measure at harness

side.
¢ Ignition switch: "ON"

¢ Voltage between terminal No. 23 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Goto Step 8.
NO: GotoStep 7.
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STEP 7. Connector check: C-139 engine-ECU STEP 8. Connector check: C-139 engine-ECU
connector connector
Connector: C-139 Connector: C-139

/ N / N
C-139(GR) C-139(GR)

[4T3 271 [4T3 271
13[12[1110[9 87 |6[[ 5 13[12[1110[9[ 87 |6[[ 5|
pofio| [81zjie] [15][14] boito| hal1zie] 5| [14]
bres ps2aey |3 [2] bres ps2aey |3 [1]
Harness side connector Harness side connector
AK400931AB AK400931AB

Q: Is the check result normal?
YES : Goto Step 9 .
NO : Repair or replace.

Connector : B-1 OigV
\ N

/

e

connector
I NN

Q: Is the check result normal?

YES : Check and repair harness between B-101
(terminal No. 1) purge control solenoid valve
connector and C-139 (terminal No. 23)
engine-ECU connector.

o Check output line for open/short
circuit.

NO : Repair or replace.
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STEP 9. Check harness between B-101 (terminal
No. 1) purge control solenoid valve connector
and C-139 (terminal No. 23) engine-ECU
connector.

Connector : B-1 OlggV
\ N

/

e

Harness side

connector
[ZENS LA

N
C-139(GR)

413 211
Hali2[Ti0[9[8(7 6] 5|
pofio| fisrz[ie] 5| [14]
proe| pspazd A [21]

Harness side connector

AK400931AB

e Check output line for damage.

Q: Is the check result normal?
YES : Go to Step 10.
NO : Repair.

STEP 10. Check harness between B-101 (terminal
No. 2) purge control solenoid valve connector
and B-17X (terminal No. 1) engine control relay
connector.

Connector : B-1 01<EV
\ N
/
e

%'\
OO

Harness side ?

connector ¢ <\\\
I 7N\ N N

Connector : B-17X —

Relay box's
triangle marks

Ak
Xl
o ENEN

Harness side
connector

o Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 11 .
NO : Repair.

STEP 11. M.U.T.-ll/lll actuator test
¢ |tem 08: purge control solenoid valve

OK: Operating sound can be heard and the
valve vibrates.

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.
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Code No. P0500: Vehicle Speed Sensor System

Vehicle speed sensor circuit

Ignition switch Engine-ECU
C-303 C-141
SZ R LOCK (MU803804)
1]2[3 «‘[ 2 —
4(5[6 -~ ACC 61 6364
IG1| 1G2 ~ 970717273
[74]75[76(77|78]7 8182
834 858687 18389
2 v
- 79
L-B C-203
6
W-L
O
75A
3
"c- JIC (1) L
?1202 C-16 : < Meter and gauge
B-wW 2
B-19 Wi
9 B-19
4
B-W
W-L
1 3
B-115 [ '
(MU802723)
> I Vehicle speed sensor
N N~ N
10006
B2
B-19
/5
Bls
J/IC (2)
? | C17
B[ 1
J o

Wire colour code

B: Black LG: Light green G: Green L:Blue W: White Y:Yellow SB: Sky blue BR:Brown O: Orange GR: Gray

R: Red P:Pink V: Violet

OPERATION

¢ A power voltage of 5 V is applied to the vehicle

speed sensor (terminal No. 3) from the
engine-ECU (terminal No. 79).

AK400816 AB

FUNCTION

¢ The vehicle speed sensor converts the vehicle
speed to the voltage, and then input it into the
engine-ECU.
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TROUBLE JUDGMENT STEP 2. M.U.T.-I/lll data list
Check Conditions o Refer to Data List Reference Table P.13B-368.

e 2 seconds later after the engine has started up.
e The engine speed is 2,000 — 4,000 r/min.
¢ The volumetric efficiency is 60 — 80%.

Judgment Criterion
¢ The sensor output voltage remains unchanged
(no pulse signal is inputted) for 2 seconds.

PROBABLE CAUSE
¢ Failed Vehicle speed sensor
e Open/short circuit in vehicle speed sensor circuit
or loose connector contact
¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. Check the speedometer

Q: Is the check result normal?
YES : Goto Step 2.
NO : Check the speedometer (Refer to GROUP
54A —Combination Meter Assembly —
On-vehicle Service P.54A-57).

a. Item 24: Vehicle speed sensor

Q: Is the check result normal?
YES : Go to Step 3.
NO : Intermittent malfunction (Refer to GROUP
00 - How to Use Troubleshooting/Inspection
Service Points P.00-6).

STEP 3. Check connector: C-141 engine-ECU
connector

Connector: C-141

C-141(GR)

2|71[70/6 7166165)
81_/ /87 717/6[/5/:
e

Harness side connector

AK400933AB

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair or replace.
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STEP 4. Check harness between C-141 (terminal  STEP 5. Check the trouble symptoms.

No. 79) engine-ECU_connector and B-115 Q: Does trouble symptom persist?
(terminal No. 3) vehicle speed sensor connector. YES : Replacing engine-ECU.
Connector: C-141 NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

C-141(GR)

17016 7166165
81_/ /87 717/6[/5/:
e

Harness side connector

AK400933AB

- )
Y~V N
000!

Harness side
connector

AK400947AB

NOTE: Before checking harness, check intermediate
connector B-19 and C-16, and repair if necessary.
e Check output line for open circuit and damage.

Q: Is the check result normal?
YES : Goto Step 5.
NO : Repair.
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Code No. P0513: Immobilizer System

Immobilizer-ECU circuit

Signal
transmission Immobilizer-ECU
circuit
A
\4
C-304-1 Y3
1[LIXL[2 C-304
7 (3[4]5]6]7]| MU801547
al
11C-1O4
gl
65
C-141 N
(MU803804)
B162 64
65 97 /1% Engine-ECU
74757617 77879808 180
B384 gsigeie7l 8889

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

e The signals are sent and received between
engine-ECU (terminal No. 65) and immobi-
lizer-ECU (terminal No. 7).

FUNCTION

¢ Engine-ECU sends or receives the control sig-
nals to or from immobilizer-ECU to certify the
ignition key.
NOTE:

e If the registered ignition keys are close each
other when starting the engine, radio interfer-
ence may cause this code to be displayed.

e This code may be displayed when registering
the key encrypted code.

AK400817AB

TROUBLE JUDGMENT

Check Condition
¢ Ignition switch: "ON"

Judgment Criterion
¢ \When the communication error between the
engine-ECU and the immobilizer-ECU continues
for 2 seconds or more.

PROBABLE CAUSE

e Open/short circuit in immobilizer system circuit or
loose connector contact

¢ Failed immobilizer-ECU

¢ Failed engine-ECU



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo> 13B-177
TROUBLESHOOTING

DIAGNOSIS PROCEDURE

STEP 1. Connector check: C-304
immobilizer-ECU connector and C-141

2[LIXI ]
7]6[5]4]3
Harness side

connector
N /

engine-ECU connector
C
S~
Q

)£

K400948 AB

Connector: C-141

63 6761
717069 5
80I797877(76[7574

76 A

Harness side connector

IR

/.
81

B

AK400933AB

Q: Is the check result normal?
YES : Goto Step 2.
NO : Repair or replace.

STEP 2. Check harness between C-304 (terminal
No. 7) immobilizer-ECU connector and C-141
(terminal No. 65) engine-ECU connector.

Connector : C-304 7

/ : WO/ Q
R -
| X < S

2[LIXT 11
7|6]5[4]3
Harness side
connector

AN /

Connector: C-141

A

C-141(GR)
6463 6761
73727170169 5
81180[797877]76/7574
Boes rbeed B

Harness side connector

AK400933AB

NOTE: Before checking harness, check intermediate
connector C-104, and repair if necessary.
e Check output line for open/short circuit and dam-
age.

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair.

STEP 3. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Goto Step 4 .
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).

STEP 4. After replacing the immobilizer-ECU,
re-check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Check end.
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Code No. P0551: Power Steering Fluid Pressure Switch System

Power steering fluid pressure switch circuit

C-140
(MU803803)

[3132 33[34 T ;

SERelS m‘” AT Engine-ECU
4lA54647] 50[ 51

6263 646556 67168

v
47

B-28
(MU801211)

Wire colour code

1

J
/ Power steering fluid pressure switch

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

CONDITION

¢ The battery voltage is applied to the power steer-
ing fluid pressure switch (terminal No. 1) from the
engine-ECU (terminal No. 47).

FUNCTION

¢ |tis detected whether a load is applied on the
power steering fluid pump by steering or not, and
the signal is inputted to the engine-ECU. When
the power steering fluid pressure switch "ON" sig-
nal (a large load on the power steering fluid
pump) is inputted, the engine-ECU provides the
idle-up control.

AK400818 AB

TROUBLE JUDGMENT

Check Conditions

e The intake air temperature is —10°C or higher.

e The engine coolant temperature is 30°C or
higher.

¢ Drive for 4 seconds or more with the vehicle
speed is 50 km/h or more. Stop the vehicle (vehi-
cle speed is 1.5 km/h or less). Repeat 10 times is
more.

Judgment Criterion
o The power steering fluid pressure switch remains
in "ON" position.

PROBABLE CAUSE

o Failed power steering fluid pressure switch

e Open/short circuit in power steering fluid pres-
sure switch circuit or loose connector contact

¢ Failed engine-ECU
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DIAGNOSIS PROCEDURE STEP 3. Perform voltage measurement at C-140
engine-ECU connector.
STEP 1. Connector check: B-28 power steering Connector: C-140

fluid pressure switch connector

/ A
C-140(GR)

Harness side 424114039138/37/36

connector AK400949AB 51[50[ [49/484
BB E

N

RIRE)

Harness side connector
Q: Is the check result normal?

YES : Goto Step 2.
NO : Repair or replace. o Measure engine-ECU terminal voltage.
¢ Ignition switch: "ON"
STEP 2. Perform voltage measurement at B-28 * Voltage between terminal No. 47 and earth.
power steering fluid pressure switch connector. OK: System voltage
Q: Is the check result normal?

YES : Goto Step 4.
NO: Goto Step 5.

AK400934AB

Harness side
connector

AK400949AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 1 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Goto Step 8 .
NO: Goto Step 3.
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STEP 4. Connector check: C-140 engine-ECU

STEP 5. Connector check: C-140 engine-ECU
connector

connector

Connector: C-140 Connector: C-140

/ A / A
C-140(GR) C-140(GR)

34133 |_[32031] 34133 | _[32031]
43[42 |41140[393837/36{35| 43[42 |41140[393837/36{35|
51]50] fagag4 44 51150 149484 a4

5 350 5 350

Harness side connector Harness side connector

AK400934AB

Connector: B-28 Q: Is the check result normal?
‘f? S YES : Go to Step 6 .

NO : Repair or replace.

AK400934AB

Harness side
connector

Q: Is the check result normal?

YES : Check and repair harness between B-28
(terminal No. 1) power steering fluid
pressure switch connector and C-140
(terminal No. 47) engine-ECU connector.

e Check output line for open circuit.
NO : Repair or replace.
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STEP 6. Check harness between B-28 (terminal
No. 1) power steering fluid pressure switch
connector and C-140 (terminal No. 47)
engine-ECU connector.

Harness side
connector

Connector: C-140

A

C-140(GR)

34
143]
5

33
42 [41140R9138137136/35)
1[50 45144
15 52)
Harness side connector

AK400934AB
e Check output line for short circuit.

Q: Is the check result normal?
YES:Goto Step 7.
NO : Repair.

STEP 7. M.U.T.-ll/lll data list
e Refer to Data List Reference Table P.13B-368.

a. ltem 27: Power steering fluid pressure switch

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.

STEP 8. Perform voltage measurement at C-140
engine-ECU connector.

Connector: C-140

/ A
C-140(GR)

|
43[42 414013913837
51[50 04814

5

N

BRG]

Harness side connector

AK400934AB

e Measure engine-ECU terminal voltage.

e Engine: Idling

¢ Voltage between terminal No. 47 and earth.
OK:

System voltage (Steering wheel: Stationary)
1V or less (Steering wheel: Turned)

Q: Is the check result normal?
YES : Go to Step 11 .
NO: Goto Step 9.

STEP 9. Connector check: C-140 engine-ECU
connector

Connector: C-140

A

C-140(GR)

&
RS

4114039138137

RIR[EI]

51
ekl B
Harness side connector

AK400934AB

Q: Is the check result normal?
YES : Go to Step 10 .
NO : Repair or replace.
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STEP 10. Check harness between B-28 (terminal  STEP 11. Connector check: C-140 engine-ECU
No. 1) power steering fluid pressure switch connector
connector and C-140 (terminal No. 47) c tor- 0140
engine-ECU connector. onnector: &=

/ A
C-140(GR)

Harness side |

TN 43[42 [41/40B9BB37
connector AK400949AB 51[50] |@9j484

I5

N

BRG]

Connector: C-140 Harness side connector

AK400934AB

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Repair or replace.

A

C-140(GR)

34
143]
5

33
42 [41140R9138137136/35)
1[50 45144
15 52)
Harness side connector

AK400934AB

e Check output line for damage.

Q: Is the check result normal?
YES : Replace power steering fluid pressure
switch.
NO : Repair.
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Code No. P0622: Alternator FR Terminal System

Alternator FR terminal circuit

Engine-ECU
86
Y-B
B-19
1
Y-B
B-30 4
(MU802046)
Y @ A\
‘0A9A9Ae’ IC Voltage Alt t
regulator ernator

Wire colour code

B: Black LG: Light green G: Green L:Blue W: White Y: Yellow SB: Sky blue BR: Brown

R: Red P: Pink V: Violet

OPERATION

e The energized state of the alternator field coil is
inputted from the alternator (terminal No. 4) to the
engine-ECU (terminal No. 86).

FUNCTION
¢ A signal of the power supply duty ratio for the

alternator field coil is inputted to the engine-ECU.

¢ In response to the signal, the engine-ECU
detects the alternator output current and controls
the idling speed according to the output current
(electric load).

O: Orange GR: Gray

AK400819AB

TROUBLE JUDGMENT

Check Condition
¢ Engine speed is 50 r/min or more.

Judgment Criterion
¢ Input voltage from alternator FR terminal is the
system voltage or more for 20 seconds.

PROBABLE CAUSE

e Open circuit in alternator FR terminal circuit
o Failed engine-ECU

13B-183
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DIAGNOSIS PROCEDURE STEP 3. Connector check: C-141 engine-ECU
connector

STEP 1. Connector check: B-19 intermediate Connector: C-141

connector

Connector: B-19 r@ = r@) \

NN
i
L6A5 L 4) A ) —
Female side / Co SRS <<l
connector : : 1/315(1);(‘?&/ /b/b%
AK400950AB 80
Bobs fbeed paea

Harness side conr;ector
Q: Is the check result normal?

YES : Go to Step 2. AK400933AB
NO : Repair or replace.

Q: Is the check result normal?
YES : Goto Step 4 .

STEP 2. Perform voltage measurement at B-19 NO : Repair or replace.

intermediate connector.

Connector: Bd-1 9 r@ = % \

i YoYa)
66
\4J\5J\6) b .
Male side =

| /
AK401530AB

e Disconnect connector, and measure at male con-
nector side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 1 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Goto Step 6 .
NO: Goto Step 3.
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STEP 4. Check harness between B-19 (terminal
No. 1) intermediate connector and C-141
(terminal No. 86) engine-ECU connector.

Connector: B-19 r@

Male side =

\
connector AK401530AB

Connector: C-141

C-141(GR)

7069686766
81_/ 78]77176[75/:
% ﬁﬁ'ss

Harness side connector

AK400933AB

e Check output line for short circuit.

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair.

STEP 5. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).

STEP 6. Perform voltage measurement at B-19
intermediate connector.

>

CSA-A
Female side O @

\
connector AK400950AB

e Use special tool test harness (MB991658) to con-
nect connector, and measure at pick-up harness.
¢ Ignition switch: "ON"
¢ Voltage between terminal No. 1 and earth.
OK: System voltage

Q: Is the check result normal?
YES: Goto Step 9.
NO: GotoStep 7.

STEP 7. Connector check: B-30 alternator
connector

Connector: B-30

L
€’< s

Harness side
connector

AK400951AB

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Repair or replace.
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TROUBLESHOOTING

STEP 8. Check harness between B-30 (terminal
No. 4) alternator connector and B-19 (terminal

No. 1) intermediate connector.

Connector: B-30

g(& '

Harness side
connector

\6/
Female S|de
connector

Connector: ?-1 9 r@ = % \

AK400950AB

e Check output line for short circuit.

Q: Is the check result normal?
YES : Replace alternator.
NO : Repair.

STEP 9. Perform voltage measurement at B-19
intermediate connector.

Connector: B-19 r@ = {9} \

CSA-A
Female side O @
connector

\
AK400950AB

e Use special tool test harness (MB991658) to con-
nect connector, and measure at pick-up harness.

e Engine: Idle after warm-up

e Transmission: Neutral

¢ Radiator fan: Inactive

¢ Voltage between terminal No. 1 and earth.

OK: Switching the headlamps to ON from
OFF causes the voltage to fall.

Q: Is the check result normal?
YES: Goto Step 5.
NO: Goto Step 10.

STEP 10. Connector check: B-30 alternator
connector

Connector: B-30

B-30 (GR)2| *
€’< U

Harness 3|de
connector

Q: Is the check result normal?
YES : Go to Step 11.
NO : Repair or replace.
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STEP 11. Check harness between B-30 (terminal STEP 12. Check harness between B-19 (terminal

No. 4) alternator connector and B-19 (terminal No. 1) intermediate connector and C-141
No. 1) intermediate connector. (terminal No. 86) engine-ECU connector.
Connector:B-30 ——— Connector: B-19
i ﬁ

s

(1 X2)(3)

0000, (4X5Xe))
Harness side Male side *

connector connector

Connector: B-19 r@ ® % \ Connector: C-141

\
AK401530AB

C-141(GR)
Female S|de
connector AK400950AB
. 261
e Check output line for damage. 706 @%
Q: Is the check result normal? %_%&/bm
YES : Go to Step 12.. Harness side connector
NO : Repair. AK400933AB

e Check output line for damage.

Q: Is the check result normal?
YES : Go to Step 13 .
NO : Repair.

STEP 13. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace alternator.
NO : Intermittent malfunction (Refer to Group 00
— How to Use troubleshooting/Inspection
Service Points P.00-6).
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DTC P0638: Throttle Valve Control Servo Circuit Range/Performance Problem

OPERATION
e Refer to P2101 — Throttle valve control servo cir-
cuit P.13B-210.

FUNCTION

e engine-ECU checks the electronic controlled
throttle system for abnormal conditions.

TROUBLE JUDGMENT

Check Conditions
o Battery positive voltage is 8.3 V or higher.
¢ Throttle position sensor (main) output voltage is
0.35-48 V.

¢ Drop of throttle position sensor (main) output volt-

age per 100 milliseconds is 0.04 V or more.

Judgement Criteria
e Throttle position sensor (main) output voltage has
continued to be above 0.5 V higher than the tar-
get throttle position sensor (main) voltage for 0.5
second.

Check Conditions
o Battery positive voltage is 8.3 V or higher.
e Throttle position sensor (main) output voltage is
0.35-48 V.

Judgement Criteria
¢ Difference between throttle position sensor
(main) output voltage and target throttle position
sensor (main) voltage is 1 V or higher for 4 sec-
onds.

PROBALE CAUSE

Failed throttle valve return spring.

Failed throttle valve operation.

Failed throttle valve control servo.

Open/short circuit in throttle valve control servo
connector contact.

Failed engine-ECU.

DIAGNOSIS

STEP 1. M.U.T.-l/lll data list
o Refer to Data list reference table P.13B-368.
a. Iltem 9A: Throttle position sensor (main) mid
opening learning value

Q: Is the check result normal?
YES : Goto Step 2.
NO : Replace throttle body assembly.

STEP 2. Check the throttle valve control servo
itself.
e Check the throttle valve control servo control
motor itself (Refer to P.13C-436)

Q: Is the check result normal?
YES : Go to Step 3.
NO : Replace electronically controlled throttle
valve.

STEP 3. Connector check: B-06 electronically
controlled throttle valve connector and C-138
engine-ECU connector

N\
>IN AIBN2)Dr © B-06(B)

Harness side connector_’f/
\

\ - L

AK400937AB

Connector: C-138

/ ‘0-138(GR)

124]123
133 132[131] 130
141 140[ 139 [ 138137139
146 | 145 ha4

Harness side connector

HEIEI
@

AK400953AB

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair or replace.
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STEP 4. Check harness between B-06 (terminal
No. 6) electronically controlled throttle valve
connector and C-138 (terminal No. 133)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-138

1241123
133]132]131
1411140139

146 | 145
Harness side connector

AK400953AB

e Check output line for short circuit and damage.

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair.

STEP 5. Check harness between B-06 (terminal
No. 5) electronically controlled throttle valve
connector and C-138 (terminal No. 141)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-138

124|123
133[132[ 131
141|140 139
146 ] 145

Harness side connector

AK400953AB

e Check output line for short circuit and damage.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.

STEP 6. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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DTC P0642: Throttle Position Sensor Power Supply

FUNCTION PROBALE CAUSE
¢ engine-ECU checks the throttle position sensor ¢ Failed engine-ECU
power voltage for abnormal conditions.
TROUBLE JUDGMENT DIAGNOSIS
Check Conditions STEP 1. Check the trouble symptoms.

¢ Battery positive voltage is 6.3 V or higher.
Q: Does trouble symptom persist?

Judgement Criteria _ YES : Replace engine-ECU.
e Throttle position sensor power voltage is 4.1 V or NO : Intermittent malfunction (Refer to GROUP
less for 0.5 second. 00 — How to Use

Troubleshooting/Inspection Service Points
P.00-6).
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DTC P0657: Throttle Valve Control Servo Relay Circuit Malfunction

Throttle valve control servo relay circuit

Battery
W-B
A-14
5
W-B
W-B
4 / 3
b 1 Engine W
/ __________ g control
- relay
q
1 \ 2
R
R Y-G w R
v v 4 3
Throttle f
: valve b
To engine-ECU control / __________ g
servo -
relay 1
1 2
R-W L
132 15
C-138 Y C-139
(MU803801) (MU803802)
21[122) 123[124 112 [3]4]
2sltesfi2zfiesfiod 130 [ 131 [ 132|133 Power source 15 [[6]7[8]90[11[12[13
% 360137 138 [ 130 [ 140 [141 114 | [15] [16[17[18] %
42fag)  fad 145146 121][22] P32
Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Grey
R: Red P: Pink V: Violet

AK400820AB
OPERATION e Engine-ECU (terminal No. 15) applies current to
« Battery voltage is applied to the Throttle valve the throttle valve control servo relay coil by turn-
control servo relay terminal (terminal No. 4). ing ON the power transistor in the unit in order to

o Battery voltage is applied to the Throttle valve turn the relay ON.
control servo relay terminal (terminal No. 3) from
the engine control relay (terminal No. 1).
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o When the throttle valve control servo relay turns
ON, battery voltage is supplied by the throttle
valve control servo relay (terminal No. 1) to the
engine-ECU (terminal No. 132).

FUNCTION
¢ When the ignition switch ON signal is input into
the engine-ECU, the engine-ECU turns ON the
Throttle valve control servo.

TROUBLE JUDGMENT

Check Condition
¢ Ignition switch is in "ON" position.

Judgement Criteria
e The power line voltage of the electronic controlled
throttle system is 4.0 V or less for 1 second.

PROBALE CAUSE

o Failed throttle valve return spring

e Open/short circuit in throttle valve control servo
circuit or loose connector contact.

e Failed engine-ECU

DIAGNOSIS

STEP 1. Connector check: B-14X throttle valve
control servo relay connector

Connector : B-14X

Relay box's
triangle marks

v
‘=t

Harness side
connector

Q: Is the check result normal?
YES : Goto Step 2.
NO : Repair or replace.

STEP 2. Check throttle valve control servo relay

itself.
o Check throttle valve control servo relay (Refer to

P.13C-430).
Q: Is the check result normal?

YES : Go to Step 3.
NO : Repair.

STEP 3. Perform voltage measurement at B-14X
throttle valve control servo relay connector.

Connector : B-14X —

Relay box's
triangle marks

211
X ]
o EREL
Harness side
connector

e Remove relay, and measure at relay box side.
¢ Voltage between terminal No. 4 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Check intermediate connector A-14, and

repair if necessary. If intermediate
connector is normal, check and repair
harness between B-14X (terminal No. 4)
throttle valve control servo relay connector
and battery.
e Check power supply line for
open/short circuit.

STEP 4. Perform voltage measurement at B-14X
throttle valve control servo relay connector.

Connector : B-14X

Relay box's
triangle marks

Y
G EAET)

Harness side
connector

o Remove relay, and measure at relay box side.
¢ Ignition switch: ON
¢ Voltage between terminal No. 3 and earth.

OK: System voltage

Q: Is the check result normal?
YES: Goto Step 5.
NO: Goto Step 6.
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STEP 5. Connector check: B-17X engine control STEP 6. Perform voltage measurement at C-139
relay connector engine-ECU connector.

Connector: C-139
/ C-139(GR)

Connector : B-17X —

\
Relay box's
triangle marks,

-
o ENEN

Harness side

connector
[413 211

Connector : B-14X — 320 a (87 |6]| 5]
bofol gzl is| [14]
p7es psoded 2 [21]

Harness side connector

Relay box's P =
&

triangle marks

211
~X IJ
o EREL
Harness side
connector

AK400931AB

Connector : B-14X

Relay box's
triangle marks

Y )

Q: Is the check result normal? 21
YES : Check and repair harness between B-17X o "5
(terminal No. 1) engine control relay e
Harness side

connector and B-14X (terminal No. 3) connector AKA00952AB
throttle valve control servo relay connector. ‘
e Check power supply line for
open/short circuit.
NO : Repair or replace.

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 15 and earth.

OK: System voltage

Q: Is the check result normal?

YES : Check and repair harness between B-14X
(terminal No. 2) throttle valve control servo
relay connector and C-139 (terminal No. 15)
engine-ECU connector.

e Check earthing line for open/short
circuit.
NO: GotoStep 7.
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STEP 7. Perform voltage measurement at C-138
engine-ECU connector.

Connector: C-138

124|123
183[ 132|131
141 [ 140|139
146 [ 145

Harness side connector

AK400953AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 132 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Go to Step 10.
NO: Goto Step 8.

STEP 8. Check harness between B-14X (terminal
No. 1) throttle valve control servo relay
connector and C-138 (terminal No. 132)
engine-ECU connector.

Connector : B-14X —

Relay box's
triangle marks

v
“IterD

Harness side
connector

0

Connector: C-138

124|123
133[132[ 131
141|140 139
146 ] 145

Harness side connector

AK400953AB

e Check output line for open/short circuit.

Q: Is the check result normal?
YES: Goto Step 9.
NO : Repair.
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STEP 9. Check harness between B-17X (terminal
No. 1) engine control relay connector and B-14X
(terminal No. 3) throttle valve control servo relay
connector.

Connector : B-17X —

\
Relay box's
triangle marks

[2]1]

=Xl
o ENEN

Harness side
connector

Relay box's P‘ =

triangle marks

2X - ]
EE
Harness side
connector

Connector: C-139

N
C-139(GR)

[13[12[11[10[9[ 87
o[ [18[17[16}
6 [psR4g
Harness side connector

1

21

7
5
4

Raley

AK400931AB

e Check output line for damage.

Q: Is the check result normal?

YES :

NO :

Check and repair harness between B-14X
(terminal No. 2) throttle valve control servo
relay connector and C-139 (terminal No. 15)
engine-ECU connector.
e Check earthing line for open/short
circuit.
Repair.

STEP 10. Connector check: C-138 engine-ECU
connector

Connector: C-138

124|123
133[132[ 131
141|140 139
146 ] 145

Harness side connector

AK400953AB

Q: Is the check result normal?
YES : Go to Step 11 .
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).

STEP 11. Check and repair harness between
B-14X (terminal No. 4) throttle valve control servo
relay connector and battery.

Connector : B-14X —

Relay box's
triangle marks

v |
‘==

Harness side
connector AK400952AB

e Check power supply line for damage.

Q: Is the harness connector in good condition?
YES : Go to Step 12..
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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1 3B-1 96 TROUBLESHOOTING
STEP 12. Check and repair harness between STEP 13. Check the trouble symptoms.
B-14X (terminal No. 1) throttle valve control servo . Does troubl t ist?
relay connector and C-138 (terminal No. 132) @ Ygess: Ich:el::)Iai:yengigeT ggﬁ's ’
engine-ECU connector. NO : Intermittent malfunction (Refer to GROUP
Connector : B-14X — 00 — How to Use
) Troubleshooting/Inspection Service Points
. P.00-6).
Relay box's
triangle n)w(arks \PE
211
B
=)
Harness side
connectpr AK400952AB

Connector: C-138

1241123
133]132]131

1411140139
146 | 145

Harness side connector

AK400953AB

e Check power supply line for damage.

Q: Is the harness connector in good condition?

YES : Go to Step 13.
NO : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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TROUBLESHOOTING

Code No. P0805: Clutch Oil Pressure Sensor System

Clutch oil pressure sensor circuit

B-124
(MU802408)
\V - -~ -
N AY i
'699 i Clutch oil pressure sensor
N
3 1 2
Y-B ‘ BR LW
97 96 84
C-142 A A ) 141
MU803805 -
( ) 2 Y (MU803803)
o192 | 95
196971
T
CRIEEELIEEE
N7
Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

¢ A power voltage of 5V is applied to the clutch oil
pressure sensor power terminal (terminal No. 3)
from the engine-ECU (terminal No. 97) and
earthed to the engine-ECU (terminal No. 96) from
the clutch oil pressure sensor (terminal No. 2)

e The sensor signal is inputted to the engine-ECU
(terminal No. 101) from the clutch position sensor
output terminal (terminal No. 1).

FUNCTION

o The clutch oil pressure sensor converts the clutch
position into a voltage signal and inputs the signal
to the engine-ECU.

¢ In response to the signal, the engine-ECU cor-
rects the fuel injection amount, etc.

AK400916AB

TROUBLE JUDGMENT

Check Condition
¢ Ignition switch: ON
¢ Engine speed of 50 r/min or more.

Judgment Criterion
e The misjudgment for the clutch connecting/dis-
connecting is not detected at all.

PROBABLE CAUSE

¢ Failed clutch oil pressure sensor

e Open/short circuit in clutch oil pressure sensor
circuit or loose connector contact

¢ Failed engine-ECU
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DIAGNOSIS PROCEDURE STEP 3. Perform voltage measurement at C-142
engine-ECU connector.

STEP 1. Connector check: B-124 clutch oil Connector: C-142
pressure sensor connector.

Connector : B124//J
/]
M )

Harness Sld

| connector

Q: Is the check result normal?

04 1071 )919819
121111 [

2di1ditg el g
Harness side connector

YES : Goto Step 2. AK400935AB
NO: Repair or replace. e Measure engine-ECU terminal voltage.
¢ Ignition switch: ON.
STEP 2. Perform voltage measurement at B-124 ¢ \oltage between terminal No. 97 and earth.
clutch oil pressure sensor connector. OK:49_-51V

Q: Is the check result normal?
YES : Goto Step 4.
NO: Goto Step 5.

Connector : B124//}
Ea

la'.

Harness Sld 0 A
= X
ﬁ%onnectgr \ H ) AK400954 AB

¢ Disconnect and measure at harness side.
¢ Ignition switch: ON.
¢ Voltage between terminal No. 3 and earth.

OK:49-51V
Q: Is the check result normal?

YES : Goto Step 9.
NO: Goto Step 3.
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13B-199

STEP 4. Connector check: C-142 engine-ECU

connector

Connector: C-142

04 101 2919819
12111711 [

2diiditg  pzitefins] g
Harness side connector

AK400935AB

Connector : B124//J
® /)
M _ =—.~

Zs
l'

Harness Sld @y
connector
= 2 R4

-
AK400954AB

Q: Is the check result normal?

YES : Check and repair harness between B-124
(terminal No. 3) clutch oil pressure sensor
connector and C-142 (terminal No. 97)

engine-ECU connector.
NO : Repair or replace.

STEP 5. Connector check: C-142 engine-ECU

connector

Connector: C-142

04 1071 )919819
121111 [

2di1ditg el g

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Go to Step 6 .
NO : Repair or replace.
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13B-200 TROUBLESHOOTING

STEP 6. Check harness between B-124 (terminal
No. 3) clutch oil pressure sensor connector and
C-142 (terminal No. 97) engine-ECU connector.

Connector : B124/

Zs
ll

Harness Sld
==
F(T:\onnectgr y AK400954 AB

Connector: C-142

C- 142(GR
osoded [ | [odof
04 101 99

12111110 [109{108/10: 1105
adiiditg  fiizefig 11413

Harness side connector

B

AK400935AB

e Check power supply line for short circuit.

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Repair.

STEP 7. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).

STEP 8. Perform resistance measurement at
B-124 clutch oil pressure sensor connector.

Connector : B124//J

B 124 (B)

Harness side
7 AK400954 AB

N1
ﬁg\onnectgr \ (ll
e Disconnect and measure at harness side.
¢ Ignition switch: ON
e Resistance between terminal No. 1 and earth.

OK: Continuity (2 Q or less)

Q: Is the check result normal?
YES : Go to Step 11 .
NO: Goto Step 9.

STEP 9. Connector check: C-142 engine-ECU
connector

Connector: C-142

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Go to Step 10 .
NO : Repair or replace.
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STEP 10. Check harness between B-124 (terminal
No. 2) clutch oil pressure sensor connector and
C-142 (terminal No. 96) engine-ECU connector.

Connector : B124/

Zs
ll

Harness Sld
P ST N
pg\onnectgr - / AK400954 AB

Connector: C-142

Harness side connector

C 142(GR)
50403 | |_[o7lof
o4 10110099 99
12111110 [109{108/10: 11061105
adiiditg  fiizefig 11413

AK400935AB

e Check earthing line for open circuit and damage.

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Repair.

STEP 11. Perform voltage measurement at B-124
clutch oil pressure sensor connector.

Connector : B124//J

B 124 (B)

Harness side
7 AK400954 AB

| connector (l?
e Use special tool test harness (MB991658) to con-
nect connector and measure at pick-up harness.
¢ Ignition switch: ON
¢ Voltage between terminal No. 3 and earth.
OK:49-51V

Q: Is the check result normal?
YES : Go to Step 13 .
NO: Goto Step 12.
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STEP 12. Connector check: C-142 engine-ECU STEP 13. Perform voltage measurement at B-124
clutch oil pressure sensor connector.

Connector : B124//J

B 124 (B)

connector.

Connector: C-142

Harness side

(P
connector  \ (" AK400954AB
| 0] o Use special tool test harness (MB991658) to con-
1211 ﬁ%hﬂ oo fosos nect connector, and measure at pick-up harness.
Harness side connector * Ignition switch: ON .
¢ Voltage between terminal No. 2 and earth.
AK400935AB OK

Release the clutch pedal: 1.3 V or less
Depress the clutch pedal: 1.9 V or more

Q: Is the check result normal?
YES : Go to Step 16 .
/ NO: Go to Step 14.

STEP 14. Connector check: C-142 engine-ECU
connector.

Connector : B124//J
® /)
M _ =—.~

Zs
l'

Harness Sld @y
connector A
acal = — AK400954A8 Connector: C-142

Q: Is the check result normal?
YES : e Check and repair harness between

B-124 (terminal No. 3) clutch oil
pressure sensor connector and C-142
(terminal No. 97) engine-ECU
connector.
e Check power supply line for damage.
NO : Repair or replace

2
2
21R<]

12111110 frodhogfior] o
adiiditg  fiizefig 413

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Go to Step 15 .
NO : Repair or replace.
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13B-203

STEP 15. Check harness between B-124 (terminal
No. 2) clutch oil pressure sensor connector and
C-142 (terminal No. 84) engine-ECU connector.

engine-ECU connector.

STEP 16. Perform voltage measurement at C-142

Connector: C-142

Connector : B124/

Zs
ll

Connector: C-142

C- 142(GR
50403 | |_[o7lof
o4 10110099 99
12111110 [109{108/10: 11061105
adiiditg  fiizefig 11413

Harness side con

nector

AK400935AB

Harness Sld é@
connector P — ___
A Q 7 AK400954 AB o5odog | oo
04 031%1101 998197]96
1211411 07 Joeios)
odiiditg  fiizefiig  fi14h13

Harness side connector

AK400935AB

e Measure engine-ECU.
¢ Ignition switch: ON

OK:

YES : Go to Step 18 .
NO: Goto Step 17 .

e Check output line for short circuit and damage.

Q: Is the check result normal?

YES : Replace clutch oil pressure sensor

NO : Repair.

¢ Voltage between terminal No. 84 and earth.

Release the clutch pedal: 1.3 V or less
Depress the clutch pedal: 1.9 V or more

Q: Is the check result normal?
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STEP 17. Connector check: C-142 engine-ECU STEP 18. Connector check: C-142 engine-ECU
connector. connector.

Connector: C-142 Connector: C-142

59403 | o201 59403 | o201
1011009998/9794 10110099/98/97]96
?:1111031%10 07] [tosy09) ?:1111031%10 07] [tosy09
odiiditg  fiizefig 413 odiiditg  fiizefiig  fi14h13
Harness side connector Harness side connector
AK400935AB AK400935AB
Connector B- 124 Q: Is the check result normal?
YES : Goto Step 7 .
B 124 ‘ NO : Repair or replace
M =—.~

Zs
l'

Harness Sld
= I
pg:\onnectgr / AK400954AB

Q: Is the check result normal?

YES : e Check and repair harness between
B-124 (terminal No. 2) clutch oil
pressure sensor connector and C-142
(terminal No. 84) engine-ECU
connector.

e Check output line for open circuit and
damage.
NO : Repair or replace
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Code No. P1603: Battery Back-up Line System

Battery backup circuit

Battery
w
Relay box @
20A
W-B
JA-14
5
W-B
58
C-140
(MU803803) Y
BT 33 Battery ine-
35363 ﬁmm 4243 backup Engine-ECU
udusiaela7iagad |50 51
5253 545556 [57] g

Wire colour code

B: Black LG: Light green G: Green L:Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P:Pink V: Violet

AK400821AB

OPERATION TROUBLE JUDGMENT

o Power is directly supplied to the engine-ECU (ter- Check Condition
minal No. 58) from the battery. « Ignition switch: "ON"

FUNCTION Judgment Criterion
e The engine-ECU is check the open circuit of bat- e The battery back-up line voltage 6 V or less.

tery back-up line.
PROBABLE CAUSE
e Open/short circuit in battery back-up line circuit or
loose connector contact
¢ Failed engine-ECU
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TROUBLESHOOTING

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnosis code
e Temporarily place the ignition switch in "LOCK"
(OFF) position, and 10 seconds after that, place it
in "ON" position again.

Q: Is the diagnosis code P1603 set?
YES : Goto Step 2.
NO : Intermittent malfunction (Refer to GROUP
00 — How to use Troubleshooting/Inspection
Service Points P.00-6).

STEP 2. Perform voltage measurement at C-140
engine-ECU connector.

Connector: C-140

34[33 | ~
24134513414%?%%& ‘.
Belb7 605554 (5352

Harness side connector

AK400934AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 58 and earth.

OK: System voltage

Q: Is the check result normal?

YES : Goto Step 3.

NO : Check intermediate connector A-14, and
repair if necessary. If intermediate
connector is normal, check and repair
harness between battery and C-140
(terminal No. 58) engine-ECU connector.

e Check power supply line for
open/short circuit.

STEP 3. Connector check: C-140 engine-ECU
connector

Connector: C-140

/ A
C-140(GR)

34[33 |_[B2[31]
4342 41/4039/38i37/36/35)
51 50 ala’A m

5 352

Harness side connector

AK400934AB

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair or replace.

STEP 4. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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DTC P2100: Throttle Valve Control Servo Circuit (open)

Throttle valve control servo circuit

TN Electronically
controlled
throttle valve
6 5
L-R ' L-Y '
1 133 { 141
A Y
C-138
(MU803801)
B 123] 124
4 4 2sfi26fi27fiesfi2g 130 [ 131 [132[ 133
34 360137 138 [ 139 [ 140 141
42| 144] 145146
Engine-ECU

Wire colour code
B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

AK304136AC
OPERATION FUNCTION
e Controls the current that is applied from the e Engine-ECU varies the direction and the amper-
engine-ECU (terminals No. 133, No. 141) to the age of the current that is applied to the throttle
electronically controlled throttle valve (terminals valve control servo in order to control the opening

No. 5, No. 6). of the throttle valve.
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TROUBLE JUDGMENT STEP 3. Connector check: C-138 engine-ECU
Check Condition connector

o Battery positive voltage is 8.3 V or higher.

Judgement Criteria
e Throttle actuator control motor current is 0.1 A or
less for 0.72 second.

PROBABLE CAUSE
e Failed throttle valve control servo.
¢ Open/short circuit in throttle valve control servo
circuit or lose connector contact.
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. Connector check: B-06 electronically
controlled throttle valve connector

AK400937AB

Harn i nnector
amess side connecter 7/ /)

Q: Is the check result normal?
YES : Goto Step 2.
NO : Repair or replace.

STEP 2. Perform resistance measurement at B-06

electronically controlled throttle valve connector.

Harness side connector"f/ /
\ \ \ ~ A

AK400937AB

e Disconnect connector, and measure at electroni-
cally controlled throttle valve side.
e Resistance between terminal No. 5 and No. 6.

OK: 0.3 — 80 kQ (at 20°C)
Q: Is the check result normal?

YES : Goto Step 3.
NO : Replace throttle body assembly.

Connector: C-138

124|123
133[132[ 131
141|140 139
146 ] 145

Harness side connector

AK400953AB

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair or replace.

STEP 4. Perform resistance measurement at
C-138 engine-ECU connector.

Connector: C-138

124|123
133[132[131
141 [ 140{ 139
146 [ 145

Harness side connector

AK400953AB

e Disconnect connector and measure at harness
side.

e Resistance between terminal No. 144 and earth
or terminal No. 145 and earth.

OK: Continuity (2 Q or less)

Q: Is the check result normal?
YES: Goto Step 5.
NO : Check harness between C-138 (terminal
No. 144 or No. 145) engine-ECU and earth.
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13B-209

TROUBLESHOOTING

STEP 5. Check harness between B-06 (terminal
No. 6) electronically controlled throttle valve
connector and C-138 (terminal No. 133)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-138

1241123
133]132]131
1411140139

146 | 145
Harness side connector

AK400953AB

e Check output line for short circuit and damage.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.

STEP 6. Check harness between B-06 (terminal
No. 5) electronically controlled throttle valve
connector and C-138 (terminal No. 141)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-138

124|123
133[132[ 131
141|140 139
146 ] 145

Harness side connector

AK400953AB

e Check output line for short circuit and damage.

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair.

STEP 7. Check the trouble symptoms.

Q: Is the check result normal?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

TROUBLESHOOTING

DTC P2101: Throttle Valve Control Servo Magneto Malfunction

Throttle valve control servo circuit

Electronically

controlled
throttle valve

141

C-138
(MU803801)

N
M|

123]124
8fi2o 130 [ 131 [132 [ 133
36[137] 138 139 [ 140 | 141
144] 145 [146

5
HE

Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

¢ Controls the current that is applied from the
engine-ECU (terminals No. 133, No. 141) to the
electronically controlled throttle valve (terminals
No. 5, No. 6).

FUNCTION

e Engine-ECU check whether the throttle valve
control servo magneto failed.

AK304137AE

TROUBLE JUDGMENT

Check Condition
¢ Battery positive voltage is 8.3 V or higher.

Judgement Criteria
¢ The coil temperature of the throttle actuator con-
trol motor is 180°C or higher for 0.8 second.

PROBABLE CAUSE

o Failed throttle valve control servo.

e Open/short circuit in throttle valve control servo
circuit or lose connector contact.

¢ Failed engine-ECU
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DIAGNOSIS PROCEDURE STEP 3. Connector check: C-138 engine-ECU

connector

STEP 1. Connector check: B-06 electronically
controlled throttle valve connector

Connector: C-138

PG 2 [124] 123
" 133]132[131
Hamess side connector /) AK400937AB 141 [140] 139
146 | 145
i r
Q: Is the check result normal? Hamness side connecto

YES : Go to Step 2.
NO : Repair or replace.

AK400953AB

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair or replace.

STEP 2. Perform resistance measurement at B-06
electronically controlled throttle valve connector.

NV =NV "V NV ANV
>IN ABN2) D © 'B-06

Harness side connector ¥ /
\ \ ~

(B
\ Vs / AK400937AB

e Disconnect connector, and measure at electroni-
cally controlled throttle valve side.
e Resistance between terminal No. 5 and No. 6.

OK: 0.3 — 80 kQ (at 20 °C)
Q: Is the check result normal?

YES : Goto Step 3.
NO : Replace throttle body assembly.
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STEP 4. Check harness between B-06 (terminal
No. 6) electronically controlled throttle valve
connector and C-138 (terminal No. 133)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-138

1241123
133]132]131
1411140139

146 | 145
Harness side connector

AK400953AB

e Check output line for short circuit and damage.

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair.

STEP 5. Check harness between B-06 (terminal
No. 5) electronically controlled throttle valve
connector and C-138 (terminal No. 141)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-138

124|123
133[132[ 131
141|140 139
146 ] 145

Harness side connector

AK400953AB

e Check output line for short circuit and damage.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.

STEP 6. Check the trouble symptoms.

Q: Is the check result normal?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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DTC P2102: Throttle Valve Control Servo Circuit (Shorted Low)

Throttle valve control servo circuit

Electronically

controlled
throttle valve

C-138
(MU803801)

N
M|

123]124
28f129130 [ 131 [132[133
36[137 138139 [ 140 | 141
144

145 (146

[HE

Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

e Controls the current that is applied from the
engine-ECU (terminals No. 133, No. 141) to the
electronically controlled throttle valve (terminals
No. 5, No. 6).

FUNCTION

e Engine-ECU varies the direction and the amper-
age of the current that is applied to the throttle
valve control servo in order to control the opening
of the throttle valve.

AK304137AE

TROUBLE JUDGMENT

Check Condition
o Battery positive voltage is 8.3 V or higher.

Judgement Criteria
¢ Throttle valve control servo current is 12 A or
higher for 0.8 second.

PROBABLE CAUSE

e Failed throttle valve control servo.

e Short circuit in throttle valve control servo circuit
or lose connector contact.

¢ Failed engine-ECU
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DIAGNOSIS PROCEDURE

STEP 1. Connector check: B-06 electronically
controlled throttle valve connector

Vs AK400937AB

Q: Is the check result normal?
YES : Go to Step 2.
NO : Repair or replace.

STEP 2. Perform resistance measurement at B-06

electronically controlled throttle valve connector.

]
i Y
Hamags side contiector™/ //

AK400937AB

e Disconnect connector, and measure at electroni-
cally controlled throttle valve side.
e Resistance between terminal No. 5 and No. 6.

OK: 0.3 -80 Q (at 20 °C)
Q: Is the check result normal?

YES : Goto Step 3.
NO : Replace throttle body assembly.

STEP 3. Connector check: C-138 engine-ECU
connector

Connector: C-138

1241123
133]132[131

141]140[139
146 | 145

Harness side connector

AK400953AB

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair or replace.
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STEP 4. Check harness between B-06 (terminal
No. 6) electronically controlled throttle valve
connector and C-138 (terminal No. 133)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-138

1241123
133]132]131
1411140139

146 | 145
Harness side connector

AK400953AB

e Check output line for short circuit.

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair.

STEP 5. Check harness between B-06 (terminal
No. 5) electronically controlled throttle valve
connector and C-138 (terminal No. 141)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-138

124|123
133[132[ 131
141|140 139
146 ] 145

Harness side connector

AK400953AB

e Check output line for short circuit.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.

STEP 6. Check the trouble symptoms.

Q: Is the check result normal?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
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DTC P2103: Throttle Valve Control Servo Circuit (Shorted High)

Throttle valve control servo circuit

Electronically

controlled
throttle valve

C-138
(MU803801)

N
M|

123]124
28f129130 [ 131 [132[133
36[137 138139 [ 140 | 141
144

145 (146

[HE

Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

e Controls the current that is applied from the
engine-ECU (terminals No. 133, No. 141) to the
electronically controlled throttle valve (terminals
No. 5, No. 6).

FUNCTION

e Engine-ECU varies the direction and the amper-
age of the current that is applied to the throttle
valve control servo in order to control the opening
of the throttle valve.

AK304137AE

TROUBLE JUDGMENT

Check Condition
o Battery positive voltage is 8.3 V or higher.

Judgement Criteria
e Throttle actuator control motor current is 8 A or
higher for 0.8 second.

PROBABLE CAUSE

e Failed throttle valve control servo.

e Short circuit in throttle valve control servo circuit
or loose connector contact.

¢ Failed engine-ECU
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DIAGNOSIS PROCEDURE STEP 3. Connector check: C-138 engine-ECU

connector

STEP 1. Connector check: B-06 electronically
controlled throttle valve connector

Connector: C-138

PG 2 [124] 123
" 133]132[131
Hamess side connector /) AK400937AB 141 [140] 139
146 | 145
i r
Q: Is the check result normal? Hamness side connecto

YES : Go to Step 2.
NO : Repair or replace.

AK400953AB

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair or replace.

STEP 2. Perform resistance measurement at B-06
electronically controlled throttle valve connector.

NV =NV "V NV ANV
>IN ABN2) D © 'B-06

Harness side connector ¥ /
\ \ ~

(B
\ Vs / AK400937AB

e Disconnect connector, and measure at electroni-
cally controlled throttle valve side.
e Resistance between terminal No. 5 and No. 6.

OK: 0.3 - 80 Q (at 20°C)
Q: Is the check result normal?

YES : Goto Step 3.
NO : Replace the throttle body assembly.
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STEP 4. Check harness between B-06 (terminal
No. 6) electronically controlled throttle valve
connector and C-138 (terminal No. 133)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-138

1241123
133]132]131
1411140139

146 | 145
Harness side connector

AK400953AB

e Check output line for short circuit.

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair.

STEP 5. Check harness between B-06 (terminal
No. 5) electronically controlled throttle valve
connector and C-138 (terminal No. 141)
engine-ECU connector.

Harness side connector
\ \ \ ~

L T

Connector: C-138

124|123
133[132[ 131
141|140 139
146 ] 145

Harness side connector

AK400953AB

e Check output line for short circuit.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.

STEP 6. Check the trouble symptoms.

Q: Is the check result normal?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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Code No. P2121: Accelerator Pedal Position Sensor (main) Circuit Range/Performance Problem

OPERATION
o Refer to P2122 accelerator pedal position sensor
(main) circuit P.13B-222.
o Refer to inspection procedure 31 accelerator
pedal position switch circuit P.13B-362.

FUNCTION

e Engine-ECU checks the accelerator pedal posi-
tion sensor (main) output signal characteristics
for abnormal conditions.

TROUBLE JUDGMENT

Check Condition
¢ Ignition switch is in "ON" position
o Closed throttle position switch: ON
o Accelerator pedal position sensor (sub) output
voltage is 1.88 V or less.

Judgment Criteria
o Accelerator pedal position sensor (main) output
voltage is 1.88 V or higher for 1 second.

PROBABLE CAUSE

o Failed accelerator pedal position sensor
Open/short circuit in accelerator pedal position
sensor circuit or loose connector contact
Failed accelerator pedal position switch
Open/short circuit in accelerator pedal position
switch circuit or loose connector contact
Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. Connector check: B-116 accelerator
pedal position sensor connector

Connector : B-116

100660600,
\Harmess side connector () 7> axagoessas
Q: Is the check result normal?

YES : Goto Step 2.
NO : Repair or replace.

STEP 2. Check accelerator pedal position sensor
itself.
e Check accelerator pedal position sensor itself
(Refer to P.13C-431).

Q: Is the check result normal?
YES : Go to Step 3.
NO : Replace accelerator pedal position sensor.

STEP 3. Perform resistance measurement at
B-116 accelerator pedal position sensor
connector.

Connector : B-116

N00000000,
“Harmess side connedtor J/f) 72> nasmossas
e Disconnect connector, and measure at harness

side.
e Resistance between terminal No. 1 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

YES: Goto Step 7 .
NO: Goto Step 4.
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STEP 4. Connector check: C-142 engine-ECU

connector

Connector: C-142

04 101 99819
1211111 0

2diiditg  pzitefins] g
Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Goto Step 5.
NO : Repair or replace.

STEP 5. Check harness between B-116 (terminal
No. 1) accelerator pedal position sensor
connector and C-142 (terminal No. 91)
engine-ECU connector.

Connector : B-116

AN
. (BX7X6XBX 432N C
3 H N -
SHamess side conneclor 77~ cumesa

Connector: C-142

/ A

C-142(GR)
59403 | o201
(1)2111 1031%1101 o —;)Gﬁ
adidng fizeliis g

Harness side connector

AK400935AB

e Check earthing line for damage.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.

STEP 6. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use Trouble
shooting/Inspection Service Points P.00-6).

STEP 7. Check accelerator pedal position switch
itself.
e Check accelerator pedal position switch itself
(Refer to P.13B-397).

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Replace accelerator pedal position sensor.
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TROUBLESHOOTING
STEP 8. Connector check: C-140 engine-ECU STEP 9. Check harness between B-116 (terminal
connector No. 4) accelerator pedal position sensor

connector and C-140 (terminal No. 38)
engine-ECU connector.

Connector: C-140

Connector : B-116

/ A
C-140(GR)

I\
OO60O00

?13423414 l ‘ §Harness side connector 7 =< -
613

ST e \[lamess side connect ,WAmoogssAB
b 352

Harness side connector

Connector: C-140

AK400934AB

Q: Is the check result normal?
YES : Goto Step 9.
NO : Repair or replace.

34[33 |_[2[31]
4342 41/40139/38{37/36/35)
51[50 i’ A m

5 52)

Harness side connector

AK400934AB

e Check power supply line for short circuit.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.
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Code No. P2122: Accelerator Pedal Position Sensor (main) Circuit Low Input

Accelerator pedal position sensor (main) circuit

Accelerator B-116
pedal VY VY (MUB02073)
position =
sensor (1) 2X3X4X5 6 7X8)
(main)
2 1
L-W GR BR-W
\92 \1 14 ’\91
A v
C-142
(MUB803805)
04]
-©- /4 11112
5V 1oh2d
Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

¢ A power voltage of 5 V is applied to the accelera-
tor pedal position sensor (terminal No. 2) from the
engine-ECU (terminal No. 92).

o The power voltage is earthed to the engine-ECU
(terminal No. 91) from the accelerator pedal posi-
tion sensor (terminal No. 1).

e The sensor signal is inputted to the engine-ECU
(terminal No. 114) from the accelerator pedal
position sensor output terminal (terminal No. 3).

AK304133AD

FUNCTION

e The accelerator pedal position sensor (main) out-
puts voltage which corresponds to the accelera-
tor pedal depression.

e The engine-ECU checks whether the voltage is
within a specified range.

TROUBLE JUDGMENT
Check Condition
¢ Ignition switch is in "ON" position.

Judgment Criteria
o Accelerator pedal position sensor (main) output
voltage is 0.2 volt or less for 0.3 second.
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PROBABLE CAUSE

o Failed accelerator pedal position sensor

¢ Open/short circuit in accelerator pedal position
sensor circuit or loose connector contact

o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-Il/lll data list
o Refer to Data List Reference Table P.13B-368.
a. Item 78: Accelerator pedal position sensor
(main)
Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: B-116 accelerator
pedal position sensor connector

Connector : B-116

) (8X7X6X5X4X3X 21N L
h H N -
\Hamess side connector 77> sagoessas
Q: Is the check result normal?

YES : Go to Step 3.
NO : Repair or replace.

STEP 3. Check accelerator pedal position sensor
itself.
e Check accelerator pedal position sensor itself
(Refer to P.13C-431).

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace accelerator pedal position sensor.

STEP 4. Perform voltage measurement at B-116
accelerator pedal position sensor connector.

Connector : B-116

00060000,

\Harness side connector 7/ > axasuessas

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 2 and earth.

OK:49-51V
Q: Is the check result normal?

YES : Goto Step 8 .
NO: Goto Step 5.

STEP 5. Connector check: C-142 engine-ECU
connector

Connector: C-142

91
o4 101
12111110 09 0
od1ditg]  frzish 1411

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair or replace.
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STEP 6. Check harness between B-116 (terminal
No. 2) accelerator pedal position sensor
connector and C-142 (terminal No. 92)
engine-ECU connector.

Connector : B-116

AN
. (BX7X6XEXaX3 2N C
3 H N -
SHamess side conneclor 77~ cumesas

Connector: C-142

04 101 2919819
1211111 0

2diiditg  pziefins]  fi4hng
Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Repair.

STEP 7. M.U.T.-lIl/lll data list
o Refer to Data List Reference Table P.13B-368.
a. Item 78: Accelerator pedal position sensor
(main)
Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.

STEP 8. Connector check: C-142 engine-ECU
connector

Connector: C-142

91
o4 101
12111110 09 0;
odi1ditg]  frzeh 1411

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Goto Step 9.
NO : Repair or replace.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
TROUBLESHOOTING

STEP 9. Check harness between B-116 (terminal
No. 2) accelerator pedal position sensor

connector and C-142 (terminal No. 92)
engine-ECU connector.

Connector : B-116

I\
OO60O00

§Harness side connectorj/—(% :
AN T, AK400955AB

Connector: C-142

/

‘

C-142(GR)

59403 | o201
o4 uaw%:m 009998197/9
111111 ogfor]  frosftod
2diiditg  fiizefig  fi4h13

Harness side connector

AK400935AB

e Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 10.
NO : Repair.

13B-225

STEP 10. Check harness between B-116 (terminal
No. 3) accelerator pedal position sensor

connector and C-142 (terminal No. 114)
engine-ECU connector.

Connector : B-116

I\
OO60O00

§Harness side connectorj/—(% :
AN T, AK400955AB

Connector: C-142

/

:

C-142(GR)

o5iodog | o201
o4 uﬂw%:m 009998197]9
1311111 ogfor] ~ frosfto
2diiditg  fiizefiig 413

Harness side connector

AK400935AB

e Check earthing line for damage.

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair.
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Code No. P2123: Accelerator Pedal Position Sensor (main) Circuit High Input

Accelerator pedal position sensor (main) circuit

Accelerator B-116
pedal VY VY (MUB02073)
position =
sensor (1) 2X3X4X5 6 7X8)
(main)

2 1

L-wW GR BR-W
{ 92 { 114 A91
AN Y
C-142
(MU803805)
o4
-o- 7 111112
5V 19129
Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

¢ A power voltage of 5 V is applied to the accelera-
tor pedal position sensor (terminal No. 2) from the
engine-ECU (terminal No. 92).

o The power voltage is earthed to the engine-ECU
(terminal No. 91) from the accelerator pedal posi-
tion sensor (terminal No. 1).

e The sensor signal is inputted to the engine-ECU
(terminal No. 114) from the accelerator pedal
position sensor output terminal (terminal No. 3).

AK304133AD

FUNCTION

e The accelerator pedal position sensor (main) out-
puts voltage which corresponds to the accelera-
tor pedal depression.

e The engine-ECU checks whether the voltage is
within a specified range.

TROUBLE JUDGMENT

Check Condition
¢ Ignition switch is in "ON" position.
o Accelerator pedal position sensor (sub) output
voltage is 0.2 - 2.5 V.
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13B-227

Judgment Criteria
o Accelerator pedal position sensor (main) output
voltage is 4.5 V or higher for is 1 second.

PROBABLE CAUSE
o Failed accelerator pedal position sensor
¢ Open/short circuit in accelerator pedal position
sensor circuit or loose connector contact
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 3. Check accelerator pedal position sensor
itself.
e Check accelerator pedal position sensor itself
(Refer to P.13C-431).

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace accelerator pedal position sensor.

STEP 1. M.U.T.-Il/lll data list
o Refer to Data List Reference Table P.13B-368.
a. Item 78: Accelerator pedal position sensor
(main)

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: B-116 accelerator
pedal position sensor connector

Connector : B-116

N00000000,
\Harness side connector 7/ xaguessas
Q: Is the check result normal?

YES : Goto Step 3.
NO : Repair or replace.

STEP 4. Perform resistance measurement at
B-116 accelerator pedal position sensor
connector.

Connector : B-116

100000000,
\Harness side connector /{7 > asoossas
e Disconnect connector, and measure at harness

side.
e Resistance between terminal No. 1 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

YES: Goto Step 5.
NO: Goto Step 6.

STEP 5. M.U.T.-Il/lll data list
o Refer to Data list reference table P.13B-368.
a. Item 78: Accelerator pedal position sensor
(main)
Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.
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STEP 6. Connector check: C-142 engine-ECU STEP 7. Check harness between B-116 (terminal
connector No. 1) accelerator pedal position sensor
connector and C-142 (terminal No. 91)
engine-ECU connector.

Connector: C-142

Connector : B-116

AV VAV van vanvenve
a § KQAGAQAGAQAQAQAOI
= o o00Rerlod < Harness side connectorj% =
12111103*12'1 R \rHamess side connector /§, AK400955AB
odiidiig]  fazfefiis]  fii4hig
Harness side connector Connector: C-142

AK400935AB

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair or replace.
y /
d

C-142(GR)

osodo3 |

04 101 2919819
1211111 0!

2d11ditg el

EEISIS
=282

Harness side connector

AK400935AB

e Check earthing line for open circuit and damage.

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

13B-229
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Code No. P2126: Accelerator Pedal Position Sensor (sub) Circuit Range/Performance Problem

OPERATION
e Refer to Code No. P2127 Accelerator Pedal Cir-
cuit Position Sensor (sub) Circuit P.13B-232.

¢ Refer to Inspection Procedure 31: Accelerator
Pedal Position Switch Circuit P.13B-362.

FUNCTION

e Engine-ECU checks the accelerator pedal posi-
tion sensor (sub) output signal characteristics for
abnormal conditions.

TROUBLE JUDGMENT

Check Condition
¢ Ignition switch is in "ON" position
o Closed throttle position switch: ON
o Accelerator pedal position sensor (main) failure is
detected.

Judgment Criteria
o Accelerator pedal position sensor (sub) output
voltage is 2.5 V or higher for 1 second.

PROBABLE CAUSE

o Failed accelerator pedal position sensor
Open/short circuit in accelerator pedal position
sensor circuit or loose connector contact
Failed accelerator pedal position switch
Open/short circuit in accelerator pedal position
switch circuit or loose connector contact
Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. Connector check: B-116 accelerator
pedal position sensor connector

Connector : B-116

100660600,
\Harmess side connector () 7> axagoessas
Q: Is the check result normal?

YES : Goto Step 2.
NO : Repair or replace.

STEP 2. Check accelerator pedal position sensor
itself.
e Check accelerator pedal position sensor itself
(Refer to P.13C-431).

Q: Is the check result normal?
YES : Go to Step 3.
NO : Replace accelerator pedal position sensor.

STEP 3. Perform resistance measurement at
B-116 accelerator pedal position sensor
connector.

Connector : B-116

N00000000,
“Harmess side connedtor J/f) 72> nasmossas
e Disconnect connector, and measure at harness

side.
e Resistance between terminal No. 7 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

YES: Goto Step 7 .
NO: Goto Step 4.
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STEP 4. Connector check: C-142 engine-ECU

connector

Connector: C-142

04 101 99819
1211111 0

2diiditg  pzitefins] g
Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Goto Step 5.
NO : Repair or replace.

STEP 5. Check harness between B-116 (terminal
No. 7) accelerator pedal position sensor
connector and C-142 (terminal No. 96)
engine-ECU connector.

Connector : B-116

AN
. (BX7X6XBX 432N C
3 H N -
SHamess side conneclor 77~ cumesa

Connector: C-142

/ A

C-142(GR)
59403 | o201
(1)2111 1031%1101 o —;)Gﬁ
adidng fizeliis g

Harness side connector

AK400935AB

e Check earthing line for damage.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.

STEP 6. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use Trouble
shooting/Inspection Service Points P.00-6).

STEP 7. Check accelerator pedal position switch
itself.
e Check accelerator pedal position switch itself
(Refer to P.13B-397).

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Replace accelerator pedal position sensor.
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TROUBLESHOOTING
STEP 8. Connector check: C-140 engine-ECU STEP 9. Check harness between B-116 (terminal
connector No. 4) accelerator pedal position sensor

connector and C-140 (terminal No. 38)
engine-ECU connector.

Connector: C-140

Connector : B-116

/ A
C-140(GR)

I\
OO60O00

?13423414 l ‘ §Harness side connector 7 =< -
613

ST e \[lamess side connect ,WAmoogssAB
b 352

Harness side connector

Connector: C-140

AK400934AB

Q: Is the check result normal?
YES : Goto Step 9.
NO : Repair or replace.

34[33 |_[2[31]
4342 41/40139/38{37/36/35)
51[50 i’ A m

5 52)

Harness side connector

AK400934AB

e Check power supply line for short circuit.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.
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Code No. P2127: Accelerator Pedal Position Sensor (sub) Circuit Low Input

Accelerator pedal position sensor (sub) circuit

Accelerator B-116
pedal VYV VY (MU802073)
position s
sensor
(sub) II(1X2X3X4X5X6X7X8))]
8 7
Y-R L B
97 107 ) 96
A v
C-142
(MU803805)
04]
-©- /4 11112
5V 19020
Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

¢ A power voltage of 5 V is applied to the accelera-
tor pedal position sensor (terminal No. 8) from the
engine-ECU (terminal No. 97).

o The power voltage is earthed to the engine-ECU
(terminal No. 96) from the accelerator pedal posi-
tion sensor (terminal No. 7).

e The sensor signal is inputted to the engine-ECU
(terminal No. 107) from the accelerator pedal
position sensor output terminal (terminal No. 6).

AK304133AE

FUNCTION

e The accelerator pedal position sensor (sub) out-
puts voltage which corresponds to the accelera-
tor pedal depression.

e The engine-ECU checks whether the voltage is
within a specified range.

TROUBLE JUDGMENT
Check Condition
¢ Ignition switch is in "ON" position

Judgment Criteria
o Accelerator pedal position sensor (sub) output
voltage is 0.2 volt or less for 1 second.
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PROBABLE CAUSE

o Failed accelerator pedal position sensor

¢ Open/short circuit in accelerator pedal position
sensor circuit or loose connector contact

o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-Il/lll data list
o Refer to Data List Reference Table P.13B-368.
a. Item 77: Accelerator pedal position sensor
(sub)

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: B-116 accelerator
pedal position sensor connector

Connector : B-116

) (8X7X6X5X4X3X 21N L
h H N -
\Hamess side connector 77> sagoessas
Q: Is the check result normal?

YES : Go to Step 3.
NO : Repair or replace.

STEP 3. Check accelerator pedal position sensor
itself.
e Check accelerator pedal position sensor itself
(Refer to P.13C-431).

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace accelerator pedal position sensor.

STEP 4. Perform voltage measurement at B-116
accelerator pedal position sensor connector.

Connector : B-116

00060000,

\Harness side connector 7/ > axasuessas

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 8 and earth.

OK:49-51V
Q: Is the check result normal?

YES : Goto Step 8 .
NO: Goto Step 5.

STEP 5. Connector check: C-142 engine-ECU
connector

Connector: C-142

91
o4 101
12111110 09 0
od1ditg]  frzish 1411

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair or replace.
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STEP 6. Check harness between B-116 (terminal
No. 8) accelerator pedal position sensor
connector and C-142 (terminal No. 97)
engine-ECU connector.

Connector : B-116

AN
. (BX7X6XEXaX3 2N C
3 H N -
SHamess side conneclor 77~ cumesas

Connector: C-142

04 101 2919819
1211111 0

2diiditg  pziefins]  fi4hng
Harness side connector

AK400935AB

e Check power supply line for open/short circuit.

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair.

STEP 7. M.U.T.-ll/lll data list
e Refer to Data List Reference Table P.13B-368.

a. Item 77: Accelerator pedal position sensor
(sub)

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.

STEP 8. Connector check: C-142 engine-ECU
connector

Connector: C-142

91
o4 101
12111110 09 0;
odi1ditg]  frzeh 1411

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Goto Step 9.
NO : Repair or replace.
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STEP 9. Check harness between B-116 (terminal
No. 8) accelerator pedal position sensor

connector and C-142 (terminal No. 97)
engine-ECU connector.

Connector : B-116

I\
OO60O00

§Harness side connectorj/—(% :
AN T, AK400955AB

Connector: C-142

/

‘

C-142(GR)

59403 | o201
o4 uaw%:m 009998197/9
111111 ogfor]  frosftod
2diiditg  fiizefig  fi4h13

Harness side connector

AK400935AB

e Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 10.
NO : Repair.

13B-235

STEP 10. Check harness between B-116 (terminal
No. 6) accelerator pedal position sensor

connector and C-142 (terminal No. 107)
engine-ECU connector.

Connector : B-116

I\
OO60O00

§Harness side connectorj/—(% :
AN T, AK400955AB

Connector: C-142

/

:

C-142(GR)

o5iodog | o201
o4 uﬂw%:m 009998197]9
1311111 ogfor] ~ frosfto
2diiditg  fiizefiig 413

Harness side connector

AK400935AB

e Check earthing line for damage.

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair.
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Code No. P2128: Accelerator Pedal Position Sensor (sub) Circuit High Input

Accelerator pedal position sensor (sub) circuit

Accelerator B-116
pedal VVVVY (MU802073)
position
(sub) 12X 3 4 X5 X6 7X8
8 6 7
Y-R L B
97 107 96
A Y
C-142
(MU803805)
9119 930405
19697198/9900f10 04
-o- w7
5V o e o
Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

OPERATION

¢ A power voltage of 5 V is applied to the accelera-
tor pedal position sensor (terminal No. 8) from the
engine-ECU (terminal No. 97).

e The power voltage is earthed to the engine-ECU
(terminal No. 96) from the accelerator pedal posi-
tion sensor (terminal No. 7).

e The sensor signal is inputted to the engine-ECU
(terminal No. 107) from the accelerator pedal
position sensor output terminal (terminal No. 6).

FUNCTION
e The accelerator pedal position sensor (sub) out-
puts voltage which corresponds to the accelera-
tor pedal depression.

AK304133AE

e The engine-ECU checks whether the voltage is
within a specified range.

TROUBLE JUDGMENT

Check Condition
¢ Ignition switch is in "ON" position.
o Accelerator pedal position sensor (main) output
voltage is 0.2 - 2.5 V.

Judgment Criteria
o Accelerator pedal position sensor (main) output
voltage is 4.5 V or higher for 1 second.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

13B-237

TROUBLESHOOTING

PROBABLE CAUSE
o Failed accelerator pedal position sensor
¢ Open/short circuit in accelerator pedal position
sensor circuit or loose connector contact
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll data list
e Refer to Data List Reference Table P.13B-368.

a. Item 77: Accelerator pedal position sensor
(sub)

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO: Goto Step 2.

STEP 2. Connector check: B-116 accelerator
pedal position sensor connector

Connector : B-116

) (8X7X6X5X4X3X 21N L
h H N -
\Hamess side connector 77> sagoessas
Q: Is the check result normal?

YES : Goto Step 3.
NO : Repair or replace.

STEP 3. Check accelerator pedal position sensor
itself.
e Check accelerator pedal position sensor itself
(Refer to P.13C-431).

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace accelerator pedal position sensor.

STEP 4. Perform resistance measurement at
B-116 accelerator pedal position sensor
connector.

Connector : B-116

100000000,

\Harness side connector 7/ > kasuessas

e Disconnect connector, and measure at harness
side.

e Resistance between terminal No. 7 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

YES: Goto Step 5.
NO: Goto Step 6.

STEP 5. M.U.T.-ll/lll data list
¢ Refer to Data list reference table P.13B-368.

a. Item 77: Accelerator pedal position sensor
(sub)

Q: Is the check result normal?

YES : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points
P.00-6).

NO : Replace engine-ECU.
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STEP 6. Connector check: C-142 engine-ECU STEP 7. Check harness between B-116 (terminal
connector No. 7) accelerator pedal position sensor
connector and C-142 (terminal No. 96)
engine-ECU connector.

Connector: C-142

Connector : B-116

AV VAV van vanvenve
a § KQAGAQAGAQAQAQAOI
= o o00Rerlod < Harness side connectorj% =
12111103*12'1 R \rHamess side connector /§, AK400955AB
odiidiig]  fazfefiis]  fii4hig
Harness side connector Connector: C-142

AK400935AB

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair or replace.
y /
d

C-142(GR)

osodo3 |

04 101 2919819
1211111 0!

2d11ditg el

EEISIS
=282

Harness side connector

AK400935AB

e Check earthing line for open circuit and damage.

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair.
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Code No. P2135: Throttle Position Sensor (main and sub) Range/Performance Problem

OPERATION
e Refer to Code No. P0122: Throttle Position Sen-
sor (main) Circuit Low Input P.13B-61.
e Refer to Code No. P0222: Throttle Position Sen-
sor (sub) Circuit Low Input P.13B-116.

FUNCTION
¢ engine-ECU checks the throttle position sensor
output signal characteristics for abnormal condi-
tions.

TROUBLE JUDGMENT

Check Condition
¢ Ignition switch is in "ON" position.
e Throttle position sensor (main) output voltage is
0.35-25V.
¢ Throttle position sensor (sub) output voltage is
225-48V

Judgment Criteria
¢ Using the formula given below, the voltage of 0.3
V or higher is obtained for 0.5 second: V* — V** —
2V
V*: throttle position sensor (main) output voltage
V**: throttle position sensor (sub) output voltage.

PROBABLE CAUSE
o Failed throttle position sensor
e Open/short circuit in throttle position sensor cir-
cuit or loose connector contact

DIAGNOSIS PROCEDURE

STEP 1. Connector check: C-142 engine-ECU
connector and B-06 electronically controlled
throttle valve connector

Connector: C-142

P5adeg |

o4 101
121111110 [10910¢
2di1di1g) 1716

Harness side connector

AK400935AB

O (B
i )
Ha\rne\ss S|‘de/con(1e\c‘tgr / //

AK400937AB

Q: Is the check result normal?
YES : Goto Step 2.
NO : Repair or replace.
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STEP 2. Check harness between B-06 (terminal STEP 3. Check harness between B-06 (terminal

No. 1) electronically controlled throttle valve No. 3) electronically controlled throttle valve
connector and C-142 (terminal No. 115) connector and C-142 (terminal No. 113)
engine-ECU connector. engine-ECU connector.

Harness side connector Harness side connector
\ \ \ ~ \ \ \ ~

L T L T

Connector: C-142 Connector: C-142

sodeq | [T o5odo3 | oo
(1)2111 1031%1101 0 —losﬁ (1)2111 ﬁ%:m 0 —:)sﬁ
adidng fizehiis g adidng fizeliis g
Harness side connector Harness side connector
AK400935AB AK400935AB
e Check output line for short circuit. e Check output line for short circuit.
Q: Is the check result normal? Q: Is the check result normal?
YES : Goto Step 3. YES : Goto Step 4 .
NO : Repair. NO : Repair.

STEP 4. Replace throttle body assembly.
o After throttle body assembly is replaced, re-check
for trouble symptom.

Q: Does trouble system persist?
YES : Replace engine-ECU.
NO : Check end.
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Code No. P2138: Accelerator Pedal Position Sensor (main and sub) Range/Performance Problem

OPERATION
o Refer to Code No. P2122: Accelerator Pedal
Position Sensor (main) Circuit Low Input
P.13B-222.
e Refer to Code No. P2127: Accelerator Pedal
Position Sensor (sub) Circuit Low Input
P.13B-232.

FUNCTION

e Engine-ECU checks the accelerator pedal posi-
tion sensor output signal characteristics for
abnormal conditions.

TROUBLE JUDGMENT

Check Condition
¢ Ignition switch is in "ON" position
o Accelerator pedal position sensor (main) output
voltage is 0.2 -4.5 V.
o Accelerator pedal position sensor (sub) output
voltage is 0.2 - 4.5 V.

Judgment Criteria

¢ Accelerator pedal position sensor (sub) output
voltage minus Accelerator pedal position sensor
(main) output voltage is 1 volt or higher for 1 sec-
ond.

o Accelerator pedal position sensor (main) output
voltage minus Accelerator pedal position sensor
(sub) output voltage is 1 volt or higher for 0.2 sec-
onds.

PROBABLE CAUSE

o Failed accelerator pedal position sensor

¢ Open/short circuit in accelerator pedal position
sensor circuit or loose connector contact

o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. Connector check: B-116 accelerator
pedal position connector

Connector : B-116

) (8X7X6X5X4X3X2X 1) L
h H N -
“Hamess side connector ()7 sagoessas
Q: Is the check result normal?

YES : Goto Step 2.
NO : Repair or replace.

STEP 2. Check accelerator pedal position sensor
itself.
e Check accelerator pedal position sensor itself
(Refer to P.13C-431).

Q: Is the check result normal?
YES : Go to Step 3.
NO : Replace accelerator pedal position sensor.

STEP 3. Perform resistance measurement at
B-116 accelerator pedal position sensor
connector.

Connector : B-116

M000000e0,

\Harness side connector ()7 > xasuessas

e Disconnect connector, and measure at harness
side.

e Resistance between terminal No. 1 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

YES:Goto Step 7.
NO: Goto Step 4.
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STEP 4. Connector check: C-142 engine-ECU STEP 5. Check harness between B-116 (terminal
connector No. 1) accelerator pedal position sensor
connector and C-142 (terminal No. 91)
engine-ECU connector.

Connector: C-142

Connector : B-116

65e40d | 62051 ) @Iﬁ:@I@I@I@II - C

199697199 {Harn i nn r y

B ﬁ@km SR {Harmess side conr efyo,])7/7%“400955AB
3

odiidiig]  fizeliis]  fi4h
Harness side connector Connector: C-142

AK400935AB

Q: Is the check result normal?
YES : Goto Step 5 .
NO : Repair or replace.

/ A

C-142(GR)
59403 | o201
(1)2111 1031%1101 o —;)Gﬁ
adidng fizeliis g

Harness side connector

AK400935AB

e Check earthing line for damage.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.

STEP 6. Check the trouble symptoms

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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STEP 7. Perform resistance measurement at
B-116 accelerator pedal position sensor
connector.

Connector : B-116

, (8X7X6X5X4X3X 21N L

\Harness side connector /() 72> axagoessas

e Disconnect connector, and measure at harness
side.

e Resistance between terminal No. 7 and earth.

OK: Continuity (2 Q or less)
Q: Is the check result normal?

YES : Go to Step 11 .
NO: Goto Step 8.

STEP 8. Connector check: C-142 engine-ECU
connector

Connector: C-142

91
o4 101
12111110 0;
2di1d1g]  frzeh 1411

Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Goto Step 9.
NO : Repair or replace.

STEP 9. Check harness between B-116 (terminal
No. 7) accelerator pedal position sensor
connector and C-142 (terminal No. 96)
engine-ECU connector.

Connector : B-116

AN
. (BX7X6XBX 432N C
3 H N -
\Harness side °,°f‘,5‘eg°,f777>7 AK400955AB

Connector: C-142

/

:

C-142(GR)
osodo3 |

04 101 2919819
1211111 0!

2d11ditg el 13
Harness side connector

EEISIS
=282

AK400935AB

e Check earthing line for damage.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.
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STEP 10. Connector check: C-142 engine-ECU

connector

Connector: C-142

04 101 2919819
12111711 [

2diiditg  pzitefins] g
Harness side connector

AK400935AB

Q: Is the check result normal?
YES : Go to Step 11 .
NO : Repair or replace.

STEP 11. Check harness between B-116 (terminal

No. 2) accelerator pedal position sensor
connector and C-142 (terminal No. 92)
engine-ECU connector.

Connector : B-116

I\
OO60O00

§Harness side connectorj/—(% :
AN T, AK400955AB

Connector: C-142

/

:

C-142(GR)
osodo3 |

04 101 2919819
1211111 0!

2d11ditg el

EEISIS
=282

Harness side connector

AK400935AB

e Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 12.
NO : Repair.
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STEP 12. Check harness between B-116 (terminal
No. 8) accelerator pedal position sensor

connector and C-142 (terminal No. 97)
engine-ECU connector.

Connector : B-116

I\
OO60O00

§Harness side connectorj/—(% :
AN T, AK400955AB

Connector: C-142

/

‘

C-142(GR)

59403 | o201
o4 uaw%:m 009998197/9
111111 ogfor]  frosftod
2diiditg  fiizefig  fi4h13

Harness side connector

AK400935AB

e Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 13.
NO : Repair.

13B-245

STEP 13. Check harness between B-116 (terminal
No. 3) accelerator pedal position sensor

connector and C-142 (terminal No. 114)
engine-ECU connector.

Connector : B-116

I\
OO60O00

§Harness side connectorj/—(% :
AN T, AK400955AB

Connector: C-142

/

:

C-142(GR)

o5iodog | o201
o4 uﬂw%:m 009998197]9
1311111 ogfor] ~ frosfto
2diiditg  fiizefiig 413

Harness side connector

AK400935AB

e Check output line for damage.

Q: Is the check result normal?
YES : Go to Step 14 .
NO : Repair.
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STEP 14. Check harness between B-116 (terminal
No. 6) accelerator pedal position sensor
connector and C-142 (terminal No. 107)
engine-ECU connector.

Connector : B-116

AN
. (BX7X6XEXaX3 2N C
3 H N -
\Harness side °,°f‘,5‘eg°,f777>7 AK400955AB

Connector: C-142

/

‘

C-142(GR)

59403 | o201
o4 uaw%:m 009998197/9
1211111 ogfior] fioeftod
2diiditg  fiizefig  fi4h13

Harness side connector

AK400935AB

e Check output line for damage.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.
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DTC P2173: Abnormal Intake Air Amount

FUNCTION

¢ Engine-ECU decides the allowable intake air
amount in accordance with the engine speed and
the target opening angle of throttle valve.

¢ Engine-ECU checks whether the actual intake air
amount is more than the allowable intake air
amount.

TROUBLE JUDGMENT

Check Conditions
¢ While engine is running.

Judgment Criteria
e The actual intake air amount is more than the
allowable in take air amount for 1.5 seconds.

TROUBLESHOOTING HINTS (The most

likely causes for this code to be set are:)
Failed air flow sensor.

Throttle valve faulty operation.

Failed throttle position sensor

Failed engine-ECU

DIAGNOSIS

STEP 1. M.U.T.-ll/lll diagnosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer
to P.13B-20).
NO: Goto Step 2.

STEP 2. Replace the air flow sensor.
o After replacing the air flow sensor, re-check the
trouble symptoms.

Q: Is the check result normal?
YES : Goto Step 3.
NO : Check end.

STEP 3. Replace the throttle body assembly.
o Atfter replacing the throttle body assembly,
re-check the trouble symptoms.

Q: Is the check result normal?
YES : Replacing engine-ECU.
NO : Check end.
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INSPECTION CHART FOR TROUBLE SYMPTOMS

M1131151501224

Items Trouble symptom Inspection
procedure
No.
Communication Communication with all system is not possible 1
with M.U.T-IITis [Gommunication with engine-ECU only is not possible 2
impossible
Engine warning The engine warning lamp does not illuminate right after the ignition switch |3
lamp is turned to the "ON" position
The engine warning lamp remains illuminating and never goes out 4
Starting Starting impossible The starter is impossible to operate. |5
(starter inoperative)
Starting impossible The starter is operative and cranks |6
(Starter operative but no initial the engine, but none of initial
combustion) combustion is in the cylinders and
the engine is not started.
Starting impossible The initial combustion occurs, but 7
(Initial combustion but no complete |the engine stalls soon due to the
combustion) incomplete combustion.
Improper starting It is long cranking to start the engine.
(Long time to start)
Improper idling Unstable idling The engine speed is not constant 8
(Rough idling, hunting) and changeable during the idling.
Usually, the judgment can be based
on the movement of the tachometer
pointer, also on the vibration
transmitted to the steering wheel, sift
lever, vehicle body and so on.
Improper idling speed The proper idling speed is not
satisfied.
Engine stalled during idling The engine stalls during the idling in
(Die out) no relation to the vehicle movement.
Engine stalls The engine stalls when starting the | The engine stalls during the 9
car operation, or when the accelerator
(Pass out) pedal is depressed from the idling.
The engine stalls when The engine stalls at the deceleration. |10
decelerating




MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
TROUBLESHOOTING

13B-249

Items

Trouble symptom

Inspection
procedure
No.

Driving

Hesitation, sag

The response of vehicle speed
(engine speed) is delayed when the
accelerator pedal is depressed, or
the vehicle speed (engine speed) is
temporarily dropped during the
acceleration. These phenomena are
called "hesitation" and the serious
hesitation is called "sag".

Poor acceleration

The engine cannot obtain the
acceleration corresponding to the
degree of throttle opening although
the engine is smooth at the constant
speed.

Stumble

The engine speed increase is
delayed when the accelerator pedal
is initially depressed at the starting.

Surge

The vehicle body is repeated to
vibrate jollity in the forward and
backward directions at the constant
speed or acceleration.

12

The feeling of impact or vibration
when accelerating

The large impact feeling occurs at
the acceleration.

13

The feeling of impact or vibration
when decelerating

The large impact feeling occurs at
the deceleration.

14

Knocking

Sharp sound like a hammer striking
on the cylinder walls during the
driving can be heard and wrongly
affects the driving.

15

Ignition timing offset

The basic ignition timing is deviated
from the datum value.

16

Stopping

Run on (Dieseling)

The engine continues to run after the
ignition switch is in "LOCK (OFF)"
position.

17

Exhaust gas

Odor, white smoke, black smoke,
high-concentration CO/HC during
idling

The exhaust gas is extremely rank
odor, white smoke or black smoke.
The concentration of CO & HC is
high during the idling.

18

Charging
performance

Battery rundown

The battery is soon rundown or the
charging ability of battery is small.

19
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Items Trouble symptom Inspection
procedure
No.
Cooling Overheating The temperature of engine cooling |20
performance water is extremely high.
Abnormal rotation of fan Motor The fan motor is abnormally rotated |21
when the ignition switch is in "ON"
position in no relation to the engine
cooling water temperature.
A/C performance | Poor A/C Performance The temperature of air cooling from |22
A/C is not efficient or very far from
the target temperature.
PROBLEM SYMPTOMS TABLE
Inspection Trouble symptom Reference
procedure No. page
1 Communication with all system is not possible P.13B-252
2 Communication with engine-ECU only is not possible P.13B-255
3 The engine warning lamp does not illuminate right after the ignition switch is |P.13B-257
turned "ON" position
4 The engine warning lamp remains illuminating and never goes out P.13B-263
5 Starting impossible (No initial combustion) P.13B-266
6 Starting impossible (Starter operative but no initial combustion) P.13B-271
7 Starting impossible (Initial combustion but no complete combustion) P.13B-273
Starting impossible (Long time to start)
8 Unstable idling (Rough idling, hunting) P.13B-276
Improper idling speed (Too high or too low)
Engine stalls during idling (Die out)
9 The engine stalls when starting the car (pass out) P.13B-283
10 The engine stalls when decelerating P.13B-285
11 Engine does not revolve up P.13B-287
12 Hesitation, sag P.13B-289
Poor acceleration
Stumble
Surge
13 The feeling of impact or vibration when accelerating P.13B-291
14 The feeling of impact or vibration when decelerating P.13B-293
15 Knocking P.13B-293
16 Ignition timing offset P.13B-294
17 Run on (Dieseling) P.13B-296
18 Odor, white smoke, black smoke, high-concentration CO/HC during idling P.13B-296
19 Battery rundown P.13B-298
20 Overheating P.13B-303
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Inspection Trouble symptom Reference
procedure No. page

21 Abnormal rotation of fan motor P.13B-304
22 Poor A/C performance P.13B-307
23 Engine-ECU power supply, engine control relay, ignition switch-IG1 system |P.13B-308
24 Fuel pump system P.13B-316
25 Fan control relay system P.13B-325
26 A/C switch system P.13B-331
27 A/C compressor relay system P.13B-335
28 A/C load signal system P.13B-342
29 A/C pressure sensor system P.13B-346
30 Ignition circuit system P.13B-355
31 Accelerator pedal position switch circuit system P.13B-362
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INSPECTION CHART FOR TROUBLE
SYMPTOMS

Inspection Procedure 1: Communication with All System is not Possible

Data link connector circuit

Fusible link (1)

C-116
15

C-204

2@ JB

15A

12
C-205

C-24 16

-
N
w
~
o1
o
\‘
(o]

Data link connector

©
=
o
=
=
=
n
—
w
—=
N
—=
(6)]
=
[}

N

Wire colour code
B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

AK300300 AD
OPERATION COMMENTS ON TROUBLE SYMPTOM
¢ Battery voltage is applied to diagnosis connector o Failure is possibly caused by failed power supply
(terminal No.16). circuit or failed earthing circuit of diagnosis con-

¢ Diagnosis connector (terminals No. 4 and 5) are nector.

earthed to the vehicle body.
PROBABLE CAUSE
¢ Failed diagnosis connector
o Open/short circuit in diagnosis connector circuit.
e Failed M.U.T.-1I/1Nl
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DIAGNOSIS PROCEDURE STEP 3: Perform voltage measurement at C-24
diagnosis connector.

Connectgr: C-24

STEP 1: Connector check: C-24 diagnosis
connector

Connectgr: C-24

O

112|3[4]|5(6|7|8

9[10[1112[13[14{15[16
I~ ~—L1 // \ \
Harness side connector. ____\_JAK400956AB

112|3[4]|5(6|7|8

910[11[12[13[14{15[16
I~ ~—L1 [ // \ \
Harness side connector W JAK400956AB

e Disconnect connector, and measure at the har-

ness side.
¢ Voltage between terminal No. 16 and earth.

Q: Is the check result normal?
YES : Go to Step 2. OK: System voltage
NO : Repair or replace. Q: Is the check result normal?
YES : Goto Step 4 .
STEP 2: Perform resistance measurement at C-24 NO : Check intermediate connectors C-116, C-204
and C-205, and repair if necessary. If

connectors are normal, check and repair
harness between C-24 (terminal No. 16)
diagnosis connector and battery.
o Check power supply line for
open/short circuit.

diagnosis connector.

Connector: C-24

O

STEP 4: Replace M.U.T.-ll/IIl.
o Atfter replacing the M.U.T.-Il/lll, re-check the trou-

112[3[4]5]6]7]8] )>
9[fo[1i[12[13[14[15l6 / \ ble symptoms.
>~ ~—L1 / -
Harness side connector __ L JAK400956AB Q: Does trouble symptom persist?
¢ Disconnect connector, and measure at harness YES:Goto Step 5.
side NO: Check end.

e Resistance between terminal No. 4 and earth,
also between terminal No. 5 and earth.

OK: Continuity (2 Q or less)

Q: Is the check result normal?

YES : Goto Step 3.
NO : Check and repair harness between C-24

(terminal No. 4) diagnosis connector and
body earth, also between C-24 (terminal No.
5) diagnosis connector and body earth.
e Check earthing line for open circuit
and damage.
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STEP 5: Check harness between C-24 (terminal
No. 16) diagnosis connector and battery.

Connectgr: C-24

1]12|3[4]|5(6|7|8

9[10[1112[13[14{15[16
I~ ~—L1 // \ \
Harness side connector. ____\\JAK400956AB

NOTE: Before checking harness, check intermediate
connectors C-116, C-204 and C-205, and repair if
necessatry.

e Check power supply line for damage.

Q: Is the check result normal?
YES : Check and repair harness between C-24

(terminal No. 4 and No. 5) diagnosis
connector and body earth.
e Check earthing line for damage.
NO : Repair.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo> -
TROUBLESHOOTING 13B 255

Inspection Procedure 2: Communication with Engine-ECU Only is Not Possible.

Diagnosis connector circuit

C-141
(MU803804) ~
616 Engine-ECU
v
74
o-w
C-105
5
O-L C-04
37
2 n %
. . 181)32133(34/35136/37)38139/40/41
Combination mater g?gj?l ola3la4laglael47]aglag50]51]52)
g 7Y
36
o-w
132
. J/IC (3)
C-02
29
O-L
C-24 ’
11213|4|5|6|7(8 /

9110/11[12[13[14[15[16
LI

Wire colour code
B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

AK400822AB

OPERATION DIAGNOSIS PROCEDURE
e There is data communication between diagnosis

connector output terminal (terminal No. 7) and STEP 1: Check engine warning lamp

engine-ECU (terminal No. 74). « Ignition switch: OFF — ON
COMMENT ON TROUBLE SYMPTOM Q: Is lamp illuminating for few seconds?
e Failure is possibly caused by failed power supply YES : Go to Step 2.

NO : Check engine-ECU power supply, engine
control relay and ignition switch IG1 system

PROBABLE CAUSE (Refer to Inspection Procedure 24

 Open/short circuit in engine-ECU power circuit P.13C-339).
¢ Between engine-ECU and diagnosis connector
for short circuit
o Failed combination meter
¢ Failed engine-ECU

circuit or failed earthing circuit of engine-ECU.
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STEP 2: Connector check: C-141 engine-ECU

connector

Connector: C-141

64163 6261
73727170169 65

81180[797877]767574
Bobs beed pied

Harness side connector

AK400933AB

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.

STEP 3: Check harness between C-24 (terminal

No. 7) diagnosis connector and C-141 (terminal
No. 74) engine-ECU connector.

Connectc\)r: C-24

9110[1112[13[14{15[16
I~ ~—L1 I // \ \
Harness side connector,

—

Connector: C-141

C-141(GR)
%7 6 7%%
%_%&/bm/

Harness side connector

AK400933AB

NOTE: Before Checking harness, check intermedi-
ate connectors C-02, C-04 and C-105 and repair if
necessary.
e Check communication line for open/short circuit
and damage.

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair.

STEP 4: Replace the combination meter
o After replacing the combination meter, re-check
the trouble symptoms.

Q: Is the check result normal?
YES: Goto Step 5.
NO : Check end.

STEP 5: Check the trouble symptom.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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Inspection Procedure 3: The Engine Warning Lamp Does not llluminate Right after the Ignition Switch

is Turned The "ON" Position

Malfunction indicator lamp (Engine warning lamp) circuit

Ignition switch

R o f p LOX
ST *¢-e* AcC
G2

C-303
1[2[3
4156
C-05
Z n V4

142)31415)6,7,8,910/11
2/13]14/15]161718{19)20;2

A8V 75

C-139

IG1
2
L-B
C-203
6
@ | us
7.5A
Y 25
- C-205 C-04
% n Y
42 1 7/38[3940/41
A 7148[49/50/51
G 7Sl
Malfunction indicator lamp
(Engine warning lamp)
14
R-wW
7
C-105
R-wW
7

(MU803802)

3]
2|
9

&

7[8[9 1011
18]

P34y

—

13]

3
15 ]
114
21

Rgo]™
—
(o2}
=
N

K

Engine-ECU

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

R: Red P: Pink V: Violet

AK400823AB
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OPERATION STEP 3: Connector check: C-04 combination

o Battery voltage is applied to engine warning lamp
of combination meter connector (terminal No. 42)
from ignition switch.

e Engine-ECU (terminal No. 7) makes power tran-
sistor in unit be in "ON" position, and that makes
currents go on engine warning lamp of combina-
tion meter connector (terminal No. 14).

COMMENTS ON TROUBLE SYMPTOM

e Engine-ECU turns on engine warning lamp for 5
seconds to check for burnt-out bulb immediately
after ignition switch is turned to ON.

¢ If engine warning lamp is not lit just after turning
ignition switch to "ON" position, failure is possibly
caused by burn-out bulb, open/short circuit or
other faults.

PROBABLE CAUSE

Engine warming lamp bulb burnt out

Failed ignition switch

Open/short circuit in engine warning lamp circuit
for or loose connector contact

Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1: Check engine start-up.

Q: Is engine started?
YES : Goto Step 2.
NO : Check engine-ECU power supply, engine
control relay and ignition switch IG1 system
(Refer to Inspection Procedure 23

P.13B-308).

STEP 2: Check engine warning lamp for
burnt-out bulb.

Q: Is the check result normal?
YES : Goto Step 3.
NO : Replace engine warning lamp.

meter connector

Connector: C-04
1

[41[40[3938[37136[35[3413332[31
5251 A AOA7AI‘AE444342
NEN

Harness side connector
AK400957AB

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair or replace.

STEP 4: Perform voltage measurement at C-04
combination meter connector.

Connector: C-04
)

NEIN
Harness side connector
AK400957AB

e Disconnect connector, and measure at the har-
ness side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 42 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Goto Step 6.
NO: Goto Step 5.
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STEP 5: Connector check: C-303 ignition switch STEP 6: Connector check: C-139 engine-ECU

connector

connector

Connector: C-303

<z
3|21
654

Harness side
connector

Connector: C-139

N
C-139(GR)

5251]5004948l47]46la54414342)

NEIN

Harness side connector

AK400957AB

21
13[12[11]10[9]8(716]] 5]
porio]  figfiziie] 15| [14]
bres ps2aey |3 [1]

Harness side connector

AK400931AB

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Repair or replace.

STEP 7: Perform voltage measurement at C-139
engine-ECU connector.

Connector: C-139

Q: Is the check result normal?

YES : Check intermediate connectors C-203 and

C-205, and repair if necessary. If

intermediate connectors are normal, check

and repair harness between C-04 (terminal 7T3] T3

inati 13i2Tlio[9[8[7 6] 5]
No. 42) combination meter connector and ERELEREIE
C-303 (terminal No. 2) ignition switch o bod B[z

connector.

e Check power supply line for

open/short circuit.
NO : Repair or replace.

N
C-139(GR)

Harness side connector

AK400931AB

e Disconnect connector, and measure at the har-
ness side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 7 and earth.

OK: System voltage
Q: Is the check result normal?

YES: Goto Step 9.
NO: Go to Step 8.



- MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
13B-260 TROUBLESHOOTING

STEP 8: Check connector: C-05 combination STEP 9: Connector check: C-303 ignition switch
meter connector connector
Connector: C-05 Connector: C-303
)

<z
3|21
654

Harness side
connector

~ AK400958AB

Q: Is the check result normal?

(7]6[5[4[3[2]1] YES : Go to Step 10 .
1BI7NBNSNAIR2 NO : Repair or replace.
NNEIN

Harness side connector
AK400959 AB

Connector: C-139

<>
.
C-139(GR)

13[12[1110[9[ 87
19| [18[17[16]

6 [p5R4g
Harness side connector

7
1 5]
14 ]
2

1

Raley

AK400931AB

Q: Is the check result normal?

YES : Check intermediate connector C-105, and
repair if necessary. If intermediate
connector is normal, check and repair
harness between C-05 (terminal No. 14)
combination meter connector and C-139
(terminal No. 7) engine-ECU connector.

e Check output line for open/short
circuit.

NO : Repair or replace.
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STEP 10: Check harness between C-04 (terminal
No. 42) combination meter connector and C-303
(terminal No. 2) ignition switch connector.

Connector: C-04

o
I41}4ui«x 3713613534[33(32}31
i 1[50[49[4sl47146/454414342
NER

Harness side connector

AK400957AB

Connector: C-303

Z
3|21
654

Harness side
connector

~ AK400958 AB

NOTE: Before checking harness, check intermediate
connectors C-203 and C-205, and repair if neces-
sary.

e Check power supply line for damage.

Q: Is the check result normal?

YES : Go to Step 11.
NO : Repair.

STEP 11: Connector check: C-05 combination

meter connector

Connector: C-05

[7[61514a[2 1]
- u

Harness side connector

AK400959AB

Q: Is the check result normal?
YES : Go to Step 12.
NO : Repair or replace.
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STEP 12: Check harness between C-05 (terminal STEP 13: Check the trouble symptoms.

No. 1f1) comblnatlon. meter connector and C-139 Q: Does trouble symptom persist?

(terminal No. 7) engine-ECU connector. YES : Replace engine-ECU.

NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).

Connector: C-05
1

oo l8l71615[4[32[d
AR E B HEETEER

G NNEIN

Harness side connector
AK400959AB

Connector: C-139

<
L
C-139(GR)

403 211
1a[12[T1[10[9]8]7 | 6][ 5
o figiz[ie] i) [14]
6 popaps 22 [21]

Harness side connector

AK400931AB

NOTE: Before checking harness, check intermediate
connector C-105, and repair if necessary.
e Check output line for damage.

Q: Is the check result normal?
YES : Go to Step 13.
NO : Repair.
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Inspection Procedure 4: The Engine Warning Lamp Remains llluminating and never goes out

Malfunction indicator lamp (Engine warning lamp) circuit

Ignition switch

C-303
Av.d
123 R o f » LOX
4l5]6 ST *§-e”* acc
Gl 12
2
L-B
C-203
6
@ | ue
7.5A
25
- C-205 C-04
% o %
42 131)32133[34135136/37/38/3914014 1
4oJa3la4laslaela7iaglag50/51/52)
G
C-05 Malfunction indicator lamp
(Engine warning lamp)
Z o %
1]2J3]J4]5]6]7]8]9Jiofi1 ¢
n213f14fi5h6[17[18[19/202122)] 14
G &7 RwW
7
C-105
R-W
C-139 L7
(MU803802)

[3]4]
7|89 H0[11[12113

Heli7118] [19
23

;
15 |
14

1

Rafe™

Wire colour code

Engine-ECU

B: Black LG: Light green G: Green L: Blue W:
R: Red P: Pink V: Violet

White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

AK400823AB
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OPERATION

o Battery voltage is applied to engine warning lamp
(terminal No. 42) from ignition switch.

e Engine-ECU (terminal No. 7) makes power tran-
sistor in unit be in "ON" position, and that makes
currents go on engine warning lamp (terminal No.
14).

COMMENT ON TROUBLE SYMPTOM

¢ Engine-ECU has detected failed sensor or failed
actuator. Or failure is possibly caused by short
circuit or other faults.

PROBABLE CAUSE

e Short circuit in between engine warning lamp and
engine-ECU circuit.
o Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1: M.U.T.-lIl/lll diagnosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer

to P.13B-20.)

NO: Goto Step 2.

STEP 2: Connector check: C-139 engine-ECU
connector

Connector: C-139

N
C-139(GR)

113 21
EEINEEAR|ER
o pefiziie] 5| [14]
6 papzs 22 [21]

Harness side connector

AK400931AB

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.

STEP 3: Perform voltage measurement at C-139
engine-ECU connector.

Connector: C-139

N
C-139(GR)

413 211
1a[12[T1[10[9]8]7 | 6] 5
pofio[ isfz[ie] 5| [14]
proe| pspazy 3 [21]

Harness side connector

AK400931AB

Connector: C-05
)

G\ NGR

Harness side connector
AK400959AB

e Disconnect connector, and measure at the har-
ness side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 7 and earth.

OK: System voltage

Q: Is the check result normal?

YES : Goto Step 4 .

NO : Check intermediate connector C-105, and
repair if necessary. If intermediate
connector is normal, check and repair
harness between C-05 (terminal No. 14)
combination meter connector and C-139
(terminal No. 7) engine-ECU connector.

e Check output line for short circuit.
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STEP 4: Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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Inspection Procedure 5: Starting Impossible (No Initial Combustion)

Stating impossible (no initial combustion)

Ignition switch

C-303
7
LOCK
" Ql[ ,o’ 1123
ST “¢-e* ACC
IG1| 1G2 4|/5|6
_Battery
5
B-Y
C-106
16
B-R
B-L
B-19
3 B-Y
C-140
51 (MU803083)
) 31 33[34
o % 1:%* 38Bgr04[ 4243
A4iA5a647A819 | 50] 51
! 1 e e ey
o] 1 -
‘,). __________________________ g Engine-ECU
I ~ION !
OFF
B-26
528 (MUB01215)

Starter

Wire colour code
B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

AK304155AC
OPERATION e If the ignition switch is turned to "START" posi-
e If the ignition switch is turned to "START" posi- tion, battery voltage is applied to engine-ECU
tion, battery voltage is applied to starter (terminal (terminal No. 51) from ignition switch. Because of
No. 1). this, engine-ECU detects that the engine is

cranked.
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COMMENT ON TROUBLE SYMPTOM

o Failure is possibly caused by failed starter itself
or failed related circuit.

PROBABLE CAUSE
o Failed battery
o Failed starter motor
¢ Open/short circuit in starter associated circuit or
loose connector contact

DIAGNOSIS PROCEDURE

STEP 1. Check battery voltage.
e Measure battery voltage at cranking.

OK: 8 V or higher

Q: Is the check result normal?
YES : Goto Step 2.
NO : Check battery (Refer to GROUP 54A —
Battery — On-vehicle Service — Battery Test

P.54A-7).

STEP 2. M.U.T.-ll/lll data list
¢ Item 18: Cranking signal

OK:
ON (Ignition switch: ST)
OFF (Ignition switch: ON)
Q: Is the check result normal?

YES : Goto Step 8.
NO: Goto Step 3.

STEP 3. Connector check: C-140 engine-ECU
connector

Connector: C-140

34[33 | ~
13613

4542 00908306
Bl E 2

Harness side connector

AK400934AB

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair or replace.

STEP 4. Perform voltage measurement at C-140
engine-ECU connector.

Connector: C-140

/ A
C-140(GR)

34[33 |_[B2[31]
4342 41/4039/38{37/36/35)
51 50 alal’A m

s 352

Harness side connector

AK400934AB

e Disconnect connector, and measure at the har-
ness side.

¢ Ignition switch: ST

¢ Voltage between terminal No. 51 and earth.

OK: System voltage
Q: Is the check result normal?

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

STEP 5. Connector check: C-303 ignition switch
connector

Connector: C-303

<z
321
6|54

Harness side
connector

‘o AK400958AB

Q: Is the check result normal?
YES : Goto Step 6.
NO : Repair or replace.
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STEP 6. Check ignition switch.

Connector: C-140

—d

|
C-140(GR)

HERE

Harness side connector

AK400934AB

Connector: C-303

3271
6|54

Harness side
connector

~ AK400958AB

STEP 7.

Connector check: C-303 ignition switch

connector and B-26 starter connector

Connector: C-303

3

21

6

4

Harness side
connector

Harness side
connector

|, AK400960AB

Q: Is the
YES :

e Check ignition switch (Refer to GROUP 54A —
Ignition Switch — Ignition Switch — Inspection
P.54A-30).

Q:lst

YES : Check intermediate connectors B-19 and

NO :

he check result normal?

C-106, and repair if necessary. If

intermediate connectors are normal, check
and repair harness between C-140 (terminal

No. 51) inhibitor switch connector and
C-303 (terminal No. 5) ignition switch
connector.
e Check power supply line for
open/short circuit.
Replace ignition switch.

NO :

check result normal?
Check intermediate connectors B-19 and
C-106, and repair if necessary. If
intermediate connectors are normal, check
and repair harness between C-303 (terminal
No. 5) ignition switch connector and B-26
(terminal No. 1) starter connector.

e Check output line for short circuit.
Repair or replace.

STEP 8.

Check connector: B-26 starter connector

Connector: B-26

Harness side
connector

L__, AKA400960AB

Q: Is the
YES :
NO :

check result normal?
Goto Step 9.
Repair or replace.
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STEP 9. Perform voltage measurement at B-26
starter connector.

Connector: B-26

Harness side
connector

|, AKA400960AB

e Disconnect connector, and measure at the har-
ness side.

¢ Ignition switch: ST

¢ Voltage between terminal No. 1 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Go to Step 11.
NO: Goto Step 10.

STEP 10. Connector check: C-303 ignition switch
connector

Connector: C-303

<z
3|21
654

Harness side
connector

Harness side
connector

|, AK400960AB

Q: Is the check result normal?
YES : Check intermediate connectors B-19 and

C-106, and repair if necessary. If
intermediate connectors are normal, check
and repair harness between C-303 (terminal
No. 5) ignition switch connector and B-26
(terminal No. 1) starter connector.

e Check output line for open circuit and

damage.
NO : Repair or replace.

STEP 11. Connector check: B-25 starter
connector

Connector: B-25

Harness side
connector /r#
N

L AK400961AB

Q: Is the check result normal?
YES : Go to Step 12.
NO : Repair or replace.
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STEP 12. Perform voltage measurement at B-25
starter connector.

Connector: B-25

Harness side
connector Jr/
N\ '

L__, AK400961AB

e Disconnect connector, and measure at the har-

ness side.
¢ Voltage between terminal No. 1 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Go to Step 13 .
NO : Check and repair harness between B-25

(terminal No. 1) starter connector and
battery.
e Check power supply line for
open/short circuit.

STEP 13. Check harness between C-303 (terminal
No. 5) ignition switch connector and B-26
(terminal No. 1) starter connector.

Connector: C-303

<z
321
6|54

Harness side
connector

Harness side
connector

[\
L AK400960AB

NOTE: Before checking harness, check intermediate
connectors B-19 and C-106, and repair if necessary.
e Check output line for damage.

Q: Is the check result normal?
YES : Go to Step 14 .
NO : Repair.

STEP 14. Check harness between B-25 (terminal
No. 1) starter connector and battery.

Connector: B-25

Harness side
connector /r#
N

L AK400961AB

e Check power supply line for damage.

Q: Is the check result normal?
YES : Replace starter.
NO : Repair.
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Inspection Procedure 6: Starting impossible (Starter Operative but No Initial Combustion)

OPERATION

¢ Refer to inspection procedure, ignition circuit sys-
tem P.13B-355.

COMMENTS ON TROUBLE SYMPTOM

¢ Failure is possibly caused by failed ignition cir-
cuit, failed fuel feed or other faults.

PROBABLE CAUSE

Failed battery

Timing belt broken

Throttle valve fouled around
Failed ignition system
Failed fuel system

Failed immobilizer system
Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1: Check battery voltage.
e Measure battery voltage at cranking.

OK: 8 V or higher

Q: Is the check result normal?
YES : Goto Step 2.
NO : Check battery (Refer to GROUP 54A —
Battery — On-vehicle Service — Battery test

P.54A-7).

STEP 2: Check engine warning lamp for burnt out
bulb

Q: Is the check result normal?
YES : Goto Step 3.
NO : Check engine-ECU power supply, engine
control relay and ignition switch IG1 system
(Refer to Inspection Procedure 23

P.13B-308).

STEP 3: M.U.T.-lIl/lll diagnosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis codes (Refer
to P.13B-20).
NO: Goto Step 4.

STEP 4: M.U.T.-Il/lll actuator test
e |ltem 07: Fuel pump

OK: Operating sound of fuel pump can be
heard.

Q: Is the check result normal?
YES : Goto Step 5.
NO : Check fuel pump system (Refer to
Inspection Procedure 24 P.13B-316).

STEP 5. Check timing belt for breakage.
e Engine: Cranking
OK: Camshaft rotates.
Q: Is the check result normal?

YES : Goto Step 6 .
NO : Replace timing belt.

STEP 6. Check throttle body (throttle valve
portion) contamination.

Q: Is the start ability good?
YES: Goto Step 7 .
NO : Clean throttle body (throttle valve portion)
(Refer to P.13B-390).

STEP 7: M.U.T.-ll/lll data list
¢ Item 18: Cranking signal

OK:
ON (Ignition switch: ST)
OFF (Ignition switch: ON)
Q: Is the check result normal?

YES : Goto Step 9.
NO: Goto Step 8.
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STEP 8: Connector check: C-140 engine-ECU
connector

Connector: C-140

/ A
C-140(GR)

34[33 |_[2[31]
4342 41/4039/38{37/36/35)
51 50 ola’A m

s 352

Harness side connector

AK400934AB

Connector: C-303

<z
321
6|54

Harness side
connector

~ AK400958AB

Q: Is the check result normal?

YES : Check intermediate connectors B-19 and
C-106, and repair if necessary. If
intermediate connector is normal, check and
repair harness between C-303 (terminal No.
5) ignition switch connector and C-140
(terminal No. 51) engine-ECU connector.

e Check output line for open/short
circuit.

NO : Repair or replace.

STEP 9: M.U.T.-ll/lll data list
o Refer to Data List Reference Table P.13B-368.
a. ltem 22: Crank angle sensor
Q: Is the check result normal?
YES : Go to Step 11.
NO : Check crank angle sensor system (Refer to
Code No. P0335 P.13B-145).

STEP 10: Check injector for operating sound.
o Check injector for operating sound (Refer to
P.13B-400).

Q: Can operating sound be heard?
YES : Go to Step 11.

NO : Check the injector system of the defective

cylinder

(Refer to Code No. 0201: No. 1 injector system
P.13B-100).

(Refer to Code No. 0202: No. 2 injector system
P.13B-104).

(Refer to Code No. 0203: No. 3 injector system
P.13B-108).

(Refer to Code No. 0204: No. 4 injector system
P.13B-112).

STEP 11: Check ignition secondary voltage
waveform using an oscilloscope.
e Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES : Go to Step 12..
NO : Check ignition circuit system (Refer to
inspection procedure 30 P.13B-355).

STEP 12: Replace engine-ECU.
o After replacing the engine-ECU, re-check the
trouble symptoms.

Q: Does trouble symptom persist?
YES : Check for foreign matters (water, kerosene,

etc.) in fuel and replace if necessary.
NO : Check end.
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Inspection Procedure 7: Starting Impossible (Initial Combustion but no Complete Combustion),

Starting (Long Time to Start)

COMMENTS ON TROUBLE SYMPTOM

o Failure is possibly caused by poor ignition, incor-
rect air-fuel ratio at cranking, improper fuel pres-
sure or other faults.

PROBABLE CAUSE

Failed battery

Failed ignition system

Failed fuel system

Failed air-fuel ratio control system
Failed intake system

Failed exhaust gas cleaning system
Throttle valve fouled around

Timing belt not in place

Improper compression pressure
Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 4: M.U.T.-Il/lll data list
o Refer to Data List Reference Table P.13B-368.
a. Item 13: Intake air temperature sensor
b. Item 21: Engine coolant temperature sensor
c. Item 25: Barometric pressure sensor

Q: Are the check results normal?

YES: Goto Step 5.

NO : Perform the diagnosis code classified check
procedure for the sensor that has shown an
abnormal data value (Refer to Inspection
Chart for Diagnosis Codes P.13B-20).

STEP 1: Check battery condition.

Q: Have the battery terminal been disconnected?
YES : After warm-up engine, idle for about 10
minutes.
NO: Goto Step 2.

STEP 5: Check throttle body (throttle valve
portion) contamination.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Clean throttle body (throttle valve portion)
(Refer to P.13B-390).

STEP 2: Check battery voltage.
o Measure battery voltage at cranking.

OK: 8 V or higher

Q: Is the check result normal?
YES : Go to Step 3.
NO : Check battery (Refer to GROUP 54A —
Battery — On-vehicle Service — Battery Test

P.54A-7).

STEP 6: M.U.T.-lIl/lll actuator test
e |tem 07: Fuel pump

OK: Operating sound of fuel pump can be
heard.

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Check fuel pump system (Refer to
Inspection Procedure 24 P.13B-316).

STEP 3: M.U.T.-lIl/lll diagnosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis codes (Refer
to P.13B-20).
NO: Goto Step 4.

STEP 7: Check air intake from intake hose and
intake manifold.

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Repair.
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STEP 8: Check injector for operating sound.
o Check injector for operating sound at engine
cranking (Refer to P.13B-400).

Q: Can operating sound be heard?
YES : Goto Step 9.
NO : Check the injector system of the defective
cylinder
(Refer to Code No. 0201: No. 1 injector system
P.13B-100).
(Refer to Code No. 0202: No. 2 injector system
P.13B-104).
(Refer to Code No. 0203: No. 3 injector system
P.13B-108).
(Refer to Code No. 0204: No. 4 injector system
P.13B-112).

STEP 9. Check timing marks of timing bellt.

Q: Is the check result normal?
YES : Go to Step 10.
NO : Align timing marks.

STEP 10: Perform voltage measurement at C-138
engine-ECU connector.

Connector: C-138

1241123
133]132]131

1411140139
146 | 145

Harness side connector

AK400953AB

e Measure engine-ECU terminal voltage.
¢ \oltage between terminal No. 144 and earth also
between terminal No. 145 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Go to Step 12..
NO: Goto Step 11.

STEP 11: Connector check: C-138 engine-ECU
connector

Connector: C-138

124|123
133[132[ 131
141|140 139
146 ] 145

Harness side connector

AK400953AB

Q: Is the check result normal?

YES : Check and repair harness between C-138
(terminal No. 144 and No. 145) engine-ECU
connector and body earth.

e Check earth line for open circuit and
damage.

NO : Repair or replace.

STEP 12: Connector check: B-110 and B-111

ignition coil connectors.
-
000,

Harness side
connector

Connector : B-110,B-111

Gk

AK400962 AB

Q: Is the check result normal?
YES : Go to Step 13.
NO : Repair or replace.

STEP 13: Check ignition secondary voltage
waveform using an oscilloscope.
o Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES : Go to Step 18 .
NO: Goto Step 14.
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STEP 14: Check spark plug. STEP 17: Check harness between ignition coil
o Check spark plug (Refer to GROUP 16 — Ignition  connector terminal No. 2 of each cylinder and
System — On-vehicle Service P.16-40) body earth.
Q: Is the check result normal? Connector : B-110,B-111 M
YES : Go to Step 15..

NO : Replace spark plug. Harness side

STEP 15: Check spark plug cable itself.

e Check spark plug cable itself (Refer to GROUP =R
16 — Ignition System — On-vehicle Service - f D
P.16-39). j7 B-110(GR)

: —@m—@—m—ﬁo
Q: Is the check result normal? | | AK400962AB

YES : Go to Step 16 .
NO : Replace spark plug cable. Connector: C-140

STEP 16: Check ignition coil itself.
e Check ignition coil itself (Refer to GROUP 16 —
Ignition System — On-vehicle Service P.16-38).

Q: Is the check result normal?
YES : Go to Step 17 .
NO : Replace ignition coil.

1

a

(611 F-N ()
E]omm

Harness side connector

AK400934AB

e Check earthing line for open circuit and damage.

Q: Is the check result normal?

YES : Check and repair harness between ignition
coil connector terminal No. 3 of each
cylinder and C-140 engine-ECU connector.

e Check signal line for open/short
circuit and damage.

NO : Repair.

STEP 18: Check spray condition of injector.
e Check each injector for spray condition (Refer to

P.13B-400).

Q: Is the check result normal?
YES : Go to Step 19 .
NO : Replace injector.

STEP 19: Check compression pressure.
e Check compression pressure (Refer to GROUP
11C - On-vehicle Service P.11C-13).

Q: Is the check result normal?
YES : Go to Step 20 .
NO : Repair.
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STEP 20: Check EGR control solenoid valve
itself.
o Check EGR control solenoid valve itself (Refer to
GROUP 17 — Emission Control System —
Exhaust Gas Recirculation (EGR) System

P.17-72).
Q: Is the check result normal?

YES : Go to Step 21.
NO : Replace EGR control solenoid valve.

STEP 21: Check EGR valve itself.
e Check EGR valve itself (Refer to GROUP 17 —
Emission Control System — Exhaust Gas Recir-
culation (EGR) System P.17-71).

Q: Is the check result normal?
YES : Go to Step 22 .
NO : Replace EGR valve.

STEP 22: Replace engine-ECU.
o After replacing the engine-ECU, re-check the
trouble symptoms.

Q: Does trouble symptom persist?
YES : Check for foreign matters (water, kerosene,
etc.) in fuel and replace if necessary.
NO : Check end.

Inspection Procedure 8: Unstable Idling (Rough Idling, hunting), Improper Idling Speed (Too High or

too Low), Engine Stalls During Idling (Die Out)

COMMENTS ON TROUBLE SYMPTOM

e Probable causes can be widely found in ignition
system, air-fuel ratio control system, idle speed
control system, fuel system, etc. A sudden
engine stall is possibly caused by poor connector
contact.

PROBABLE CAUSE

Failed ignition system

Failed fuel system

Failed air-fuel ratio control system
Failed intake/exhaust system

Failed emission gas cleaning system
Throttle valve body fouled

Timing belt out of place

Improper compression pressure
Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1: Check battery condition.

Q: Has the battery terminal been disconnected?
YES : After warm-up engine, idle for about 10
minutes.
NO: Goto Step 2.

STEP 2: M.U.T.-lIl/lll diagnosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer

to P.13B-20).

NO: Goto Step 3.

STEP 3: M.U.T.-Il/lll data list
e Refer to Data List Reference Table P.13B-368.

a. ltem 12: Air flow sensor

Item 13: Intake air temperature sensor

Item 14: Throttle position sensor (sub)

Item 21: Engine coolant temperature sensor

Item 25: Barometric pressure sensor

Iltem 77: Accelerator pedal position sensor

(sub)

g. Item 78: Accelerator pedal position sensor
(main)

h. Item 79: Throttle position sensor (main)

-~ D® 2 0T

Q: Are the check results normal?

YES : Goto Step 4 .

NO : Perform the diagnosis code classified check
Procedure for the sensor that has shown an
abnormal data value (Refer to Inspection
Chart for Diagnosis Codes P.13B-20).
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STEP 4: M.U.T.-ll/lll data list
o Refer to Data List Reference Table P.13B-368.
a. ltem 27: Power steering fluid pressure switch
Q: Are the check results normal?
YES : Goto Step 5.
NO : Check power steering fluid pressure switch
system (Refer to Code No. P0551
P.13B-178).

STEP 5: Check throttle body (throttle valve
portion) for contamination.

Q: Is the check result normal?
YES : Go to Step 6 .
NO : Clean throttle body (throttle valve portion)
(Refer to P.13B-390).

STEP 6: Check air intake from intake hose and
intake manifold.

Q: Is the check result normal?
YES:Goto Step 7.
NO : Repair.

STEP 7: Check injector for operating sound.
e Check injector for operating sound (Refer to

P.13B-400).

Q: Can operating sound be heard?
YES : Goto Step 8.
NO : Check the injector system of the defective
cylinder.
(Refer to Code No. P0201: No. 1 injector
system P.13B-100)
(Refer to Code No. P0202: No. 2 injector
system P.13B-104)
(Refer to Code No. P0203: No. 3 injector
system P.13B-108)
(Refer to Code No. P0204: No. 4 injector
system P.13B-112)

STEP 8: Check timing marks of timing belt.

Q: Is the check result normal?
YES : Goto Step 9.
NO : Align timing marks.

STEP 9. M.U.T.-ll/lll data list
e Refer to Data List Reference Table P.13B-368.

a. ltem 11: Oxygen sensor (front)

Q: Is the check result normal?
YES : Go to Step 10 .
NO : Check the oxygen sensor (front) system
(Refer to Code No. P0130 P.13B-72)

STEP 10: Perform voltage measurement at C-138
engine-ECU.

Connector: C-138

124|123
133[132[ 131
141|140 139
146 ] 145

Harness side connector

AK400953AB

e Measure engine-ECU terminal voltage.

¢ Ignition switch: "ON"

¢ \oltage between terminal No. 144 and earth, also
between terminal No. 145 and earth.

OK: 0.5V or less
Q: Is the check result normal?

YES : Go to Step 12
NO: Goto Step 11.

STEP 11: Connector check: C-138 engine-ECU
connector

Connector: C-138

1241123
133]132[131

141]140[139
146 | 145

Harness side connector

AK400953AB

Q: Is the check result normal?

YES : Check and repair harness between C-138
(terminal No. 144 and No. 145) engine-ECU
connector and body earth.

e Check earthing line for open circuit
and damage.

NO : Repair or replace.
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STEP 12. Perform voltage measurement at C-140 STEP 13. Connector check: C-140 engine-ECU

engine-ECU connector. connector and B-30 alternator connector.
Connector: C-140 Connector: C-140
/ C-140(GR) C-140(GR)
34[33 | R3] 34[33 | R3]
43[4241140B913837136135) 43[42]41440B9 635|
51[50 _dAoA m 51[50 _dAoA A m
5 @ 5 @
Harness side connector Harness side connector
AK400934AB AK400934AB
° Meqsure epglne-ECU terminal voltage. Connector: B-30
e Engine: Idling after warm-up re
e Transmission: Neutral O _ 7 S\
¢ Radiator fan: Not operating - A/ d
¢ Voltage between terminal No. 45 and earth. ?30 ?G = | ¢
OK: Switching the head lamps to ON from %@ / s
OFF causes the voltage to increase by 0.2 — 5 r =
35V
(4)X3)X2X1)
Q: Is the check result normal? Harness side
YES : Go to Step 15 .. connector

NO: Goto Step 13.
Q: Is the check result normal?

YES : Go to Step 14 .
NO : Repair or replace.
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STEP 14. Check harness between C-140 (terminal
No. 45) engine-ECU connector and B-30 (terminal
No. 1) alternator connector.

Connector: C-140

34[33 | »

13613
19,42 A14089p08706
bkl bosbd a2

Harness side connector

AK400934AB

Connector: B-30
O R
_J /
h m (‘S::B ¢
2 B-30 (GR)=
Q / s
cmy
5 ri( O~
(4 32X

Harness side
connector

NOTE: Before checking harness, check intermediate
connector B-19 and repair if necessary.
e Check output line for open/short circuit and dam-
age.

Q: Is the check result normal?
YES : Go to Step 15 .
NO : Repair.

STEP 15. Perform voltage measurement at C-140
engine-ECU connector.

Connector: C-140

/ A
C-140(GR)

34[33 |_[B2[31]
4342 41/4039/38i37/36/35)
51 50 ala’A m

5 352

Harness side connector
AK400934AB

Measure engine-ECU terminal voltage.
Engine: Idling after warm-up

Transmission: Neutral

Radiator fan: Not operating

Voltage between terminal No. 45 and earth.

OK: Switching the head lamps to ON from
OFF causes the voltage to fall.

Q: Is the check result normal?
YES : Go to Step 19.
NO: Goto Step 16 .
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STEP 16. Connector check: C-140 engine-ECU STEP 17. Check harness between C-141 (terminal

connector and B-30 alternator connector.

Connector: C-140

A

C-140(GR)
34|33 23]
43[42 [41/4039) 6135)
51[50 _dAoA m
g %

Harness side connector

AK400934AB

Connector: B-30

B 30 (GR)=-

/é”;.@

Harness side
connector

 Paealas

Q: Is the check result normal?
YES : Go to Step 17 .
NO : Repair or replace.

No. 86) engine-ECU connector and B-30 (terminal
No. 4) alternator connector.

Connector: C-141

—
81_////b//
e

Harness side connector

AK400933AB

Connector: B-30

Harness side
connector

NOTE: Before checking harness, check intermediate
connector B-19, and repair if necessary.
e Check output line for open/short circuit and dam-
age.

Q: Is the check result normal?
YES : Go to Step 18 .
NO : Repair.

STEP 18. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace alternator.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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STEP 19. Perform voltage measure at C-141
engine-ECU connector.

Connector: C-141

64163 6261
73727170169 65

81180[797877]767574
Bobs beed pied

Harness side connector

AK400933AB

Measure engine-ECU terminal voltage.
Engine: Idling

A/C switch: ON (A/C compressor ON)
Voltage between terminal No. 78 and earth.

OK:

1V or less (with outside air temperature sen-
sor ambient temperature at 18° C or higher
and A/C set for maximum air flow at mini-
mum temperature)

System voltage (with A/C set for minimum air
flow at room temperature)

Q: Is the check result normal?
YES : Go to Step 20 .
NO : Check A/C load signal system (Refer to
Inspection Procedure 28 P.13B-342).

STEP 20. Connector check: B-110 and B-111

ignition coil connectors.
OO0

. (ﬁi((_' Harness side
S AR, connector

Connector : B-110,B-111

=

D
B-110(GR)
7 \G
AK400962 AB

Q: Is the check result normal?
YES : Go to Step 21.
NO : Repair or replace.

STEP 21. Check ignition secondary voltage
waveform using an oscilloscope.
e Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES : Go to Step 26 .
NO: Goto Step 22.

STEP 22. Check spark plug.
e Check spark plug (Refer to GROUP 16 — Ignition
System — On-vehicle Service P.16-40)

Q: Is the check result normal?
YES : Go to Step 23 .
NO : Replace spark plug.

STEP 23. Check spark plug cable.
e Check spark plug cable itself (Refer to GROUP
16 — Ignition System — On-vehicle Service

P.16-39).
Q: Q: Is the check result normal?

YES : Go to Step 24 .
NO : Replace spark plug cable.

STEP 24. Check ignition coil itself.
¢ Check ignition coil itself (Refer to GROUP 16 —
Ignition System — On-vehicle Service P.16-38).

Q: Is the check result normal?
YES : Go to Step 25 .
NO : Replace ignition coil.
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STEP 25. Check harness between ignition coil
connector terminal No. 2 of each cylinder and

body earth.
m
, 3X2X1n

Harness side

Connector : B-110,B-111

2)
B-110(GR)

w7 TN\
AK400962AB

1

a

(611 F-N ()
E]oma

Harness S|de connector

AK400934AB

e Check earthing line for open/short circuit and
damage.

Q: Is the check result normal?

YES : Check and repair harness between ignition
coil connector terminal No. 3 of each
cylinder and C-140 engine-ECU.

e Check signal line for open/short and
damage.

NO : Repair.

STEP 28. Check purge control solenoid valve
itself.
e Check purge control solenoid valve itself (Refer
to GROUP 17 — Emission Control System —
Evaporative Emission Control System P.17-65).

Q: Is the check result normal?
YES : Go to Step 29.
NO : Replace purge control solenoid valve.

STEP 29. Check EGR control solenoid valve
itself.
e Check EGR control solenoid valve itself (Refer to
GROUP 17 — Emission Control System —
Exhaust Gas Recirculation (EGR) System

P.17-72).

Q: Is the check result normal?
YES : Go to Step 30 .
NO : Replace EGR control solenoid valve.

STEP 30. Check EGR valve itself.
e Check EGR valve itself (Refer to GROUP 17 —
Emission Control System — Exhaust Gas Recir-
culation (EGR) System P.17-71).

Q: Is the check result normal?
YES : Go to Step 31.
NO : Replace EGR valve.

STEP 26. Check injector for spray condition.
e Check each injector for spray condition (Refer to
P.13B-400).

Q: Is the check result normal?
YES : Go to Step 27 .
NO : Replace injector.

STEP 27. Check compression pressure.
e Check compression pressure (Refer to GROUP
11C - On-vehicle Service P.11C-13).

Q: Is the check result normal?
YES : Go to Step 28 .
NO : Repair.

STEP 31. M.U.T.-Il/lll actuator test
e |ltem 07: Fuel pump

OK: Operating sounds of fuel pump can be
heard.

Q: Is the check result normal?
YES : Go to Step 32.
NO : Check fuel pump system (Refer to
inspection Procedure 24 P.13B-316).

STEP 32. Replace engine-ECU
o After engine-ECU is replaced, re-check for trou-
ble symptoms.

Q: Does trouble system persist?
YES : Check for foreign matters (water, kerosene,
etc.) in fuel and replace if necessary.
NO : Check end.
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Inspection Procedure 9: The Engine Stalls when Starting the Car (Pass Out)

COMMENT ON TROUBLE SYMPTOM

¢ Engine stall on starting is possibly caused by mis-
fire due to failed spark plug, improper air-fuel
ratio at accelerator pedal depression or other
faults.

PROBABLE CAUSE

Failed ignition system

Failed intake system

Failed emission gas cleaning system
Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnhosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer
to P.13B-20).
NO: Goto Step 2.

STEP 2. Check EGR control solenoid valve itself.
e Check EGR control solenoid valve itself (Refer to
GROUP 17 — Emission Control System —
Exhaust Gas Recirculation (EGR) System
P.17-72).

Q: Is the check result normal?
YES : Go to Step 3.
NO : Replace EGR control solenoid valve.

STEP 3. Check EGR valve itself.
e Check EGR valve itself (Refer to GROUP 17 —
Emission Control System — Exhaust Gas Recir-
culation (EGR) System P.17-71).

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace EGR valve.

STEP 4. Check air intake from intake hose and
intake manifold.

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair.

STEP 5. Connector check: B-110 and B-111

ignition connectors
-
RO00;

Harness side
connector

Connector : B-110,B-111

D
B-110(GR)
NG
AK400962 AB

Q: Is the check result normal?
YES : Goto Step 6.
NO : Repair or replace.

STEP 6. Check ignition secondary voltage
waveform using an oscilloscope.
e Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES : Replace engine-ECU.
NO: GotoStep 7.

STEP 7. Check spark plug.
o Check spark plug (Refer to GROUP 16 — Ignition
System — On-vehicle Service P.16-40)

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Replace spark plug.

STEP 8.Check spark plug cable itself.
o Check spark plug cable itself (Refer to GROUP
16 — Ignition System — On-vehicle Service
P.16-39).

Q: Is the check result normal?
YES : Goto Step 9.
NO : Replace spark plug cable.

STEP 9. Check ignition coil itself.
e Check ignition coil itself (Refer to GROUP 16 —
Ignition System — On-vehicle Service P.16-38).

Q: Is the check result normal?
YES : Go to Step 10 .
NO : Replace ignition coil.
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STEP 10. Check harness between ignition coil
connector terminal No. 2 of each cylinder and

body earth.

Connector : B-110,B-111 [M]
| GO0

Harness side
l—n
" connector

2)
B-110(GR)

@—ﬁ @—/’7—}\:33
AK400962AB

Bs

Harness side connector

AK400934AB

e Check earthing line for open circuit and damage.

Q: Is the check result normal?

YES : Check and repair harness between ignition
coil connector terminal No. 3 of each
cylinder and C-140 engine-ECU connector.

e Check signal line for open/short
circuit and damage.

NO : Repair.
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Inspection Procedure 10: The Engine Stalls when Decelerating

COMMENT ON TROUBLE SYMPTOM

o Engine stall on deceleration is possibly caused by
insufficient air intake, improper air-fuel ratio due
to failed exhaust gas recirculation system or
other faults.

PROBABLE CAUSE

Failed ignition system

Failed emission control system
Throttle valve fouled

Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnhosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer
to P.13B-20).
NO: Goto Step 2.

STEP 2. M.U.T.-Il/lll data list
¢ Refer to Data List Reference Table P.13B-368.

a. Item 14: Throttle position sensor (sub)

b. Item 77: Accelerator pedal position sensor
(sub)

c. Item 78: Accelerator pedal position sensor
(main)

d. ltem 79: Throttle position sensor (main)

Q: Is the check result normal?

YES : Goto Step 3.

NO : Perform the diagnosis code classified check
procedure for the sensor that has shown an
abnormal data value (Refer to Inspection
Chart for Diagnosis Code P.13B-20)

STEP 3. Check EGR control solenoid valve itself.

e Check EGR control solenoid valve itself (Refer to
GROUP 17 — Emission Control System —
Exhaust Gas Recirculation (EGR) System

P.17-72).
Q: Is the check result normal?

YES : Goto Step 4 .
NO : Replace EGR control solenoid valve.

STEP 4. Check EGR valve itself.
e Check EGR valve itself (Refer to GROUP 17 —
Emission Control System — Exhaust Gas Recir-
culation (EGR) System P.17-71).

Q: Is the check result normal?
YES : Goto Step 5.
NO : Replace EGR valve.

STEP 5. Check throttle body (throttle valve
portion) for contamination.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Clean throttle body (throttle valve portion)
(Refer to P.13B-390).

STEP 6. Connector check: B-110 and B-111

ignition coil connectors
L
(3 2X1H

' - Harness side
,/7‘/:'—' connector

Connector : B-110,B-111

B-110(GR)
7 \G
AK400962 AB

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Repair or replace.

STEP 7. Check ignition secondary voltage
waveform using an oscilloscope.
e Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES : Replace engine-ECU.
NO: Goto Step 8.

STEP 8. Check spark plug.
o Check spark plug (Refer to GROUP 16 —
System — On-vehicle Service P.16-40)

Q: Is the check result normal?
YES : Goto Step 9.
NO : Replace spark plug.

Ignition
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STEP 9. Check spark plug cable itself.
o Check spark plug cable itself (Refer to GROUP
16 — Ignition System — On-vehicle Service

P.16-39).
Q: Is the check result normal?

YES : Go to Step 10 .
NO : Replace spark plug cable.

STEP 10. Check ignition coil itself.
e Check ignition coil itself (Refer to GROUP 16 —
Ignition System — On-vehicle Service P.16-38).

Q: Is the check result normal?
YES : Go to Step 11.
NO : Replace ignition coil.

STEP 11. Check harness between ignition coil
connector terminal No. 2 of each cylinder and

body earth.
q(3)2X1H

Harness side

Connector : B-110,B-111

D
B-110(GR)

- __@H_:z
| | AKA400962 I-}\\E?

411403913837}

[9)]

a

[$11FY (]
NS

B

Harness side connector

AK400934AB

e Check earthing line for open circuit and damage.

Q: Is the check result normal?

YES : Check and repair harness between ignition
coil connector terminal No. 3 of each
cylinder and C-140 engine-ECU connector.

e Check signal line for open/short
circuit and damage.

NO : Repair.



MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>

13B-287

TROUBLESHOOTING

Inspection Procedure 11: Engine does not Revole Up

COMMENTS ON TROUBLE SYMPTOM

o Failure is possibly caused by failed fuel system,
ignition system or other faults.

PROBABLE CAUSE

Failed ignition system

Failed fuel system

Failed throttle valve opening control system
Timing belt out of place

Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer
to P.13B-20).
NO: Goto Step2.

STEP 2. M.U.T.-Il/lll data list
o Refer to Data list reference table P.13B-368

a. ltem 14: Throttle position sensor (sub)

b. Item 77: Accelerator pedal position sensor
(sub)

c. Item 78: Accelerator pedal position sensor
(main)

d. ltem 79: Throttle position sensor (main)

Q: Are the check results normal?

YES : Go to Step 3.

NO : Perform the diagnosis code classified check
procedure for the sensor that has shown an
abnormal data value (Refer to Inspection
Chart for Diagnosis Code P.13B-20).

STEP 3. Check timing marks of timing bellt.

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Align match marks.

STEP 4. Connector check: B-110 and B-111

ignition coil connectors
ik
., (8XaXtH

Harness side
connector

Connector : B-110,B-111

D
B-110(GR)
NG
AK400962 AB

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair or replace.

STEP 5. Check ignition secondary voltage
waveform using an oscilloscope.
e Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES : Go to Step 10 .
NO: Goto Step6.

STEP 6. Check spark plug.
o Check spark plug (Refer to GROUP 16 — Ignition
System — On-vehicle Service P.16-40)

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Replace spark plug.

STEP 7. Check spark plug cable itself.
o Check spark plug cable itself (Refer to GROUP
16 — Ignition System — On-vehicle Service
P.16-39).

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Replace spark plug cable.

STEP 8. Check ignition coil itself.
e Check ignition coil itself (Refer to GROUP 16 —
Ignition System — On-vehicle Service P.16-38).

Q: Is the check result normal?
YES : Goto Step 9.
NO : Replace ignition coil.
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STEP 9. Check harness between ignition coil
connector terminal No. 2 of each cylinder and

body earth.

Connector : B-110,B-111 [M]
|

Harness side
" '-l connector

2)
B-110(GR)

@—ﬁ @—/”\/—}\:33
AK400962AB

Bs

Harness side connector

AK400934AB

e Check earthing line for open circuit or damage.

Q: Is the check result normal?
YES : Check and repair harness between ignition
coil connector terminal No. 3 of each

cylinder and C-140 engine-ECU connector.

e Check signal line for open/short
circuit and damage.
NO : Repair.

STEP 10. Fuel pressure measurement.

o Fuel pressure measurement (Refer to
P.13B-391).
Q: Is the check result normal?

YES : Replace engine-ECU.
NO : Repair.
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Inspection Procedure 12: Hesitation, Sag,Poor Acceleration, Stumble or Surge

COMMENTS ON TROUBLE SYMPTOM

o Failure is possibly caused by failed ignition sys-
tem, improper air-fuel ratio, improper compres-
sion pressure or other faults.

PROBABLE CAUSE

Failed air-fuel ratio control system

Failed ignition system

Failed fuel system

Failed intake and exhaust system

Failed emission control system

Failed throttle valve opening control system
Failed turbocharger system

Throttle valve fouled

Improper compression pressure

Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer
to P.13B-20).
NO: Goto Step2.

STEP 2. Check injector for operating sound.
e Check injector for operating sound (Refer to

P.13B-400).

Q: Can operating sound be heard?
YES : Goto Step 3.
NO : Check the injector system of the defective
cylinder.
(Refer to code No. P0201: No. 1 injector system
P.13B-100)
(Refer to code No. P0202: No. 2 injector system
P.13B-104)
(Refer to code No. P0203: No. 3 injector system
P.13B-108)
(Refer to code No. P0204: No. 4 injector system
P.13B-112)

STEP 3. M.U.T.-Il/lll data list

o Refer to Data List Reference Table P.13B-368.

a. Item 13: Intake air temperature sensor

Item 14: Throttle position sensor (sub)
Item 21: Engine coolant temperature sensor
Item 25: Barometric pressure sensor
Item 77: Accelerator pedal position sensor
(sub)

f. ltem 78: Accelerator pedal position sensor

(main)

g. Item 79: Throttle position sensor (main)

Q0T

Q: Are the check results normal?

YES : Goto Step 4 .

NO : Perform the diagnosis code classified check
procedure for the sensor that has shown an
abnormal data value (Refer to Inspection
Chart for Diagnosis Codes P.13B-20).

STEP 4. Check Purge control solenoid valve
itself.
e Check Purge control solenoid valve itself (Refer
to GROUP 17 — Emission Control System —
Evaporative Emission Control System P.17-65).

Q: Is the check result normal?
YES: Goto Step 5.
NO : Replace purge control solenoid valve.

STEP 5. Check EGR control solenoid valve itself.
e Check EGR control solenoid valve itself (Refer to
GROUP 17 — Emission Control System —
Exhaust Gas Recirculation (EGR) Sys-
temP.17-72).

Q: Is the check result normal?
YES : Goto Step 6.
NO : Replace EGR control solenoid valve.

STEP 6. Check EGR valve itself.
e Check EGR valve itself (Refer to GROUP 17 —
Emission Control System — Exhaust Gas Recir-
culation (EGR) System P.17-71).

Q: Is the check result normal?
YES : Goto Step 7 .
NO: Replace EGR valve.
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STEP 7. M.U.T.-ll/lll data list
e Refer to Data List Reference Table P.13B-368.

a. ltem 11: Oxygen sensor (front)

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Check oxygen sensor (front) system (Refer
to Code No. P0130 P.13B-72).

STEP 8. Connector check: B-110 and B-111

ignition coil connectors
n6000:

Connector : B-110,B-111

B-110(GR)

7 N\G
AK400962 AB

Q: Is the check result normal?
YES: Goto Step 9.
NO : Repair or replace.

STEP 9. Check ignition secondary voltage
waveform using an oscilloscope.
e Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES : Go to Step 14 .
NO: Goto Step 10.

STEP 10. Check spark plug.
e Check spark plug (Refer to GROUP 16 — Ignition
System — On-vehicle Service P.16-40)

Q: Is the check result normal?
YES : Go to Step 11 .
NO : Replace spark plug.

STEP 11. Check spark plug cable itself.
o Check spark plug cable itself (Refer to GROUP
16 — Ignition System — On-vehicle Service

P.16-39).
Q: Is the check result normal?

YES : Go to Step 12..
NO : Replace spark plug cable.

STEP 12. Check ignition coil itself.
¢ Check ignition coil itself (Refer to GROUP 16 —
Ignition System — On-vehicle Service P.16-38).

Q: Is the check result normal?
YES : Go to Step 13.
NO : Replace ignition coil.

STEP 13. Check harness between ignition coil
connector terminal No. 2 of each cylinder and

body earth.
LO00:

Connector : B-110,B-111
((_' Harness side
IH’IIE{I‘\:L connector

D

B-110(GR)
@ | | //-\/_}\0
AK400962AB
Connector: C-140
/ C-140(GR)

&
3|5[83

1048

51
bal67] [pekabd 6352
Harness side connector

|
41140[30138137136)
?EM

AK400934AB

e Check earthing line for open circuit and damage.

Q: Is the check result normal?

YES : Check and repair harness between ignition
coil connector terminal No. 3 of each
cylinder and C-140 engine-ECU connector.

e Check signal line for open or short
circuit or damage.

NO : Repair.

STEP 14. Check throttle body (throttle valve
portion) for contamination.

Q: Is the check result normal?
YES : Go to Step 15.
NO : Clean throttle body (throttle valve portion)
(Refer to P.13B-390).
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STEP 15. M.U.T.-Il/lll actuator test.
¢ Item 12: Waste gate solenoid valve

OK: Operating sound is audible on actua-
tion.

Q: Is the check result normal?
YES : Go to Step 16 .
NO : Check waste gate solenoid valve system
(Refer to Code No. P0243 P.13B-123).

STEP 16. Check turbo charger supercharging
pressure.
e Check turbo charger output pressure (Refer to
GROUP 15 —Intake Exhaust —On-vehicle Service

P.15-3).
Q: Is the check result normal?

YES : Go to Step 17 .
NO : Repair.

STEP 17. Check supercharging pressure control
system.

o Check supercharging pressure control system
(Refer to GROUP 15 —Intake Exhaust
—On-vehicle Service P.15-3).

Q: Is the check result normal?

YES : Go to Step 18 .
NO : Repair.

STEP 18. M.U.T.-Il/lll actuator test.
e |tem 09: Fuel pressure control solenoid valve
OK: Operating sound is audible on actua-
tion.

Q: Is the check result normal?
YES : Go to Step 19 .
NO : Check fuel pressure control solenoid valve
system (Refer to Code No. P0443

P.13B-168).

STEP 19.Fuel pressure measurement.
o Fuel pressure measurement (Refer to

P.13B-391).
Q: Is the check result normal?

YES : Go to Step 20 .
NO : Repair.

STEP 20. Check compression pressure.
e Check compression pressure (Refer to GROUP
11C - On-vehicle Service P.11C-13).

Q: Is the check result normal?
YES : Replace engine-ECU.
NO : Repair.

Inspection Procedure 13: The Feeling of Impact or Vibration when Accelerating

COMMENT ON TROUBLE SYMPTOM

¢ Failure is possibly caused by failed ignition leak
with rise in spark plug-required voltage at accel-
eration, throttle valve opening control system.

PROBABLE CAUSE

¢ Failed ignition system
o Failed throttle valve opening control system
¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer
to P.13B-20).
NO: Goto Step2.

STEP 2. M.U.T.-Il/lll data list
¢ Refer to Data List Reference Table P.13B-368

a. ltem 14: Throttle position sensor (sub)

b. Item 77: Accelerator pedal position sensor
(sub)

c. Item 78: Accelerator pedal position sensor
(main)

d. ltem 79: Throttle position sensor (main)

Q: Are the check results normal?

YES : Goto Step 3.

NO : Perform the diagnosis code classified check
procedure for the sensor that has shown an
abnormal data value (Refer to Inspection
Chart for Diagnosis Code P.13B-20).
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STEP 3. Connector check: B-110 and B-111

ignition coil connectors
., eXaxm
—
I'A
7]

Connector : B-110,B-111
' "W(\_‘ Harness side
] connector 5

)
B-110(GR)

7 \G
AK400962 AB

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Repair or replace.

STEP 4. Check ignition secondary voltage
waveform using an oscilloscope.
e Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES : Replace engine-ECU.
NO: Goto Step 5.

STEP 5. Check spark plug.
e Check spark plug (Refer to GROUP 16 — Ignition
System — On-vehicle Service P.16-40)

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Replace spark plug.

STEP 6. Check spark plug cable itself.
o Check spark plug cable itself (Refer to GROUP
16 — Ignition System — On-vehicle Service

P.16-39).
Q: Is the check result normal?

YES : Goto Step 7 .
NO : Replace spark plug cable.

STEP 7. Check ignition coil itself.
¢ Check ignition coil itself (Refer to GROUP 16 —
Ignition System — On-vehicle Service P.16-38).

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Replace ignition coil.

STEP 8. Check harness between ignition coil
connector terminal No. 2 of each cylinder and

body earth.
LO00:

Connector : B-110,B-111
((_' Harness side
IH’IIE{I‘\:L connector

D

B-110(GR)
@ | | //-\/_}\0
AK400962AB
Connector: C-140
/ C-140(GR)

&
3|5[83

|
41 !
Ba b7 565554 16352
Harness side connector

AK400934AB

e Check earthing line for open circuit and damage.

Q: Is the check result normal?

YES : Check and repair harness between ignition
coil connector terminal No. 3 of each
cylinder and C-140 engine-ECU connector.

e Check signal line for open/short
circuit and damage.

NO : Repair.
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Inspection Procedure 14: The Feeling of Impact or Vibration when Decelerating

COMMENT ON TROUBLE SYMPTOM

o Failure is possibly caused by insufficient air
intake due to failed throttle valve opening control
system.

PROBABLE CAUSE

¢ Failed throttle valve opening control system
¢ Throttle valve body fouled
¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer
to P.13B-20).
NO: Goto Step 2.

STEP 2. M.U.T.-Il/lll data list
o Refer to Data List Reference Table P.13B-368.

a. Item 14: Throttle position sensor (sub)

b. Item 77: Accelerator pedal position sensor
(sub)

c. Item 78: Accelerator pedal position sensor
(main)

d. ltem 79: Throttle position sensor (main)

Q: Is the check result normal?

YES : Go to Step 3.

NO : Perform the diagnosis code classified check
Procedure for the sensor that has shown an
abnormal data value (Refer to Inspection
Chart for Diagnosis Code P.13B-20).

STEP 3. Check throttle body (throttle valve
portion) contamination.

Q: Is the check result normal?
YES : Replace engine-ECU.
NO : Clean throttle body (throttle valve portion)
(Refer to P.13B-390).

Inspection Procedure 15: Knocking

COMMENT ON TROUBLE SYMPTOM

o Failure is possibly caused by failed detonation
control, improper thermal value of spark plug or
other faults.

PROBABLE CAUSE

Defective detonation sensor
Failed detonation control system
Failed ignition system

Defective spark plug

Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnhosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer
to P.13B-20).
NO: Goto Step 2.

STEP 2. Connector check: B-110 and B-111

ignition coil connectors
b
., (8XaXtH

Harness side
connector

Connector : B-110,B-111

= _ﬂ.&ﬂ)l}.‘ﬁ
0y e ——— .

T O~

) -
S i

D

B-110(GR)

f=_=
B

AK400962AB

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.
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STEP 3. Check ignition secondary voltage
waveform using an oscilloscope.
e Check ignition secondary voltage waveform
(Refer to GROUP 16 — Ignition System —
On-vehicle Service P.16-41)

Q: Is the check result normal?
YES : Check detonation sensor (Refer to Code
No. P0325 P.13B-141).
NO: Goto Step 4.

STEP 4. Check spark plug.
o Check spark plug (Refer to GROUP 16 — Ignition
System — On-vehicle Service P.16-40)

Q: Is the check result normal?
YES: Goto Step 5.
NO : Replace spark plug.

STEP 5. Check spark plug cable itself.
o Check spark plug cable itself (Refer to GROUP
16 —Ignition System — On-vehicle Service
P.16-39).

Q: Is the check result normal?
YES : Goto Step 6.
NO : Replace spark plug cable.

STEP 6. Check ignition coil itself.
e Check ignition coil itself (Refer to GROUP 16 —
Ignition System — On-vehicle Service P.16-38).

Q: Is the check result normal?
YES:Goto Step 7.
NO : Replace ignition coil.

STEP 7. Check harness between ignition coil
connector terminal No. 2 of each cylinder and

body earth.
il
LO00:

Connector : B-110,B-111

0o 15

) . =)
==i — I

B-110(GR)

7\
AK400962 AB

34[33

4342 41140139

5150]  [49148U47146/4514
Bab7 (565554 [5352

Harness side connector

AK400934AB

e Check earthing line for open circuit or damage.

Q: Is the check result normal?

YES : Check and repair harness between ignition
coil connector terminal No. 3 of each
cylinder and C-140 engine-ECU connector.

e Check signal line for open/short
circuit and damage.

NO : Repair.

Inspection Procedure 16: Ignition Timing Offset

COMMENT ON TROUBLE SYMPTOM

o Failure is possibly caused by failed crank angle
sensor, failed camshaft position sensor, improper
installed timing belt or other faults.

PROBABLE CAUSE

o Failed crank angle sensor

e Failed camshaft position sensor
¢ Improperly installed timing belt
¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer
to P.13B-20).
NO: Goto Step 2.
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STEP 2. Perform output wave pattern
measurement of crank angle sensor and
camshaft position sensor (Using oscilloscope).

Harness side
connector

Y /A

Harness side

connector
o

Crank Angle Sensor
e Use special tool test harness (MD998478) to con-
nect B-29 crank angle sensor connector, and
measure at pick-up harness.
e Engine: Idling
e Transmission: Neutral
¢ Voltage between terminal No. 2 and earth.

Camshaft Position Sensor
e Use special tool test harness (MB991709) to con-
nect B-106 camshaft position sensor connector,
and measure at pick-up harness.
e Engine: Idling
e Transmission: Neutral
¢ Voltage between terminal No. 2 and earth.

OK: Output waveform timings of both sen-
sors are the same as the check procedure
(Refer to P.13B-383) using an oscilloscope.

Q: Is the check result normal?
YES : Goto Step 3.
NO: Goto Step 4.

STEP 3. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).

STEP 4. Check crank angle sensor and camshaft
position sensor mounted conditions.

Q: Is the check result normal?
YES: Goto Step 5.
NO : Repair.

STEP 5. Check timing marks of timing bellt.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Align timing marks.

STEP 6. Check crank angle sensor vane.

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Replace crank angle sensor vane.

STEP 7. Check camshaft position sensing
cylinder.

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Replace camshaft position sensing cylinder.

STEP 8. Replace crank angle sensor.
o After replacing the crank angle sensor, re-check
the trouble symptoms.

Q: Does trouble symptom persist?
YES : Goto Step 9.
NO : check end.
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STEP 9. Replace camshaft position sensor.
o After replacing the camshaft position sensor,
re-check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).

Inspection Procedure 17: Run on (Dieseling)

COMMENT ON TROUBLE SYMPTOM

o Failure is possibly caused by leakage from injec-
tor.

PROBABLE CAUSE

¢ Failed injector
¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. Check injector for spray condition.
e Check each injector for spray condition (Refer to
P.13B-400).

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Replace injector.

Inspection Procedure 18: Odor, White Smoke, Black Smoke, and High-Concentration CO/HC During

Idling

COMMENT ON TROUBLE SYMPTOM

o Failure is possibly caused by improper air-fuel
ratio, deteriorated catalyst, failed ignition system,
failed fuel system, failed compression pressure or
other faults.

PROBABLE CAUSE

Failed air-fuel control system
Failed ignition system

Failed fuel system

Failed intake and exhaust system
Failed emission control system
Failed compression pressure
Failed catalytic converter

Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer
to P.13B-20).
NO: Goto Step 2.

STEP 2. Check injector for operating sound.
o Check injector for operating sound (Refer to
P.13B-400).

Q: Can operating sound be heard?
YES : Goto Step 3.
NO : Check the injector system of the defective
cylinder.
(Refer to Code No. P0201: No. 1 injector
system P.13B-100).
(Refer to Code No. P0202: No. 2 injector
system P.13B-104).
(Refer to Code No. P0203: No. 3 injector
system P.13B-108).
(Refer to Code No. P0204: No. 4 injector
system P.13B-112).

STEP 3. Check ignition timing.
e Check ignition timing (Refer to GROUP 11C —
On-vehicle Service P.11C-11).

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Check for offset ignition timing (Refer to
Inspection Procedure 16 P.13B-294).
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STEP 4. M.U.T.-IlI/lll data list
o Refer to Data List Reference Table P.13B-368.
a. Iltem 12: Air flow sensor
b. Item 13: Intake air temperature sensor
c. Item 21: Engine coolant temperature sensor
d. Item 25: Barometric pressure sensor

Q: Are the check results normal?

YES: Goto Step 5.

NO : Perform the diagnosis code classified check
procedure for the sensor that has shown an
abnormal data value (Refer to Inspection
Chart for Diagnosis Codes P.13B-20).

STEP 10. Check EGR control solenoid valve
itself.
e Check EGR control solenoid valve itself (Refer to
GROUP 17 — Emission Control System —
Exhaust Gas Recirculation (EGR) System

P.17-72).
Q: Is the check result normal?

YES : Go to Step 11 .
NO : Replace EGR control solenoid valve.

STEP 5. Check air intake from intake hose and
intake manifold.

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair.

STEP 6. Check for emission leakage from
exhaust manifold.

Q: Is the check result normal?
YES: Goto Step 7 .
NO : Repair.

STEP 7. Check throttle body (throttle valve
portion) for contamination.

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Clean throttle body (throttle valve portion)
(Refer to P.13B-390).

STEP 8. M.U.T.-lI/lll data list
e Refer to Data List Reference Table P.13B-368.

a. Iltem 11: Oxygen sensor (front)

Q: Is the check result normal?
YES : Goto Step 9.
NO : Check oxygen sensor (front) system (Refer
to Code No. P0130 P.13B-72).

STEP 9. Check Purge control solenoid valve
itself.
e Check Purge control solenoid valve itself (Refer
to GROUP 17 — Emission Control System —
Evaporative Emission Control System P.17-65).

Q: Is the check result normal?
YES : Go to Step 10.
NO : Replace purge control solenoid valve.

STEP 11. Check EGR valve itself.
e Check EGR valve itself (Refer to GROUP 17 —
Emission Control System — Exhaust Gas Recir-
culation (EGR) System P.17-71).

Q: Is the check result normal?
YES : Go to Step 12.
NO : Replace EGR valve.

STEP 12. Fuel pressure measurement.
o Fuel pressure measurement (Refer to

P.13B-391).

Q: Is the check result normal?
YES : Go to Step 13.
NO : Repair.

STEP 13. Check positive crankcase ventilation
valve itself.
e Check positive crankcase ventilation valve itself
(Refer to GROUP 17 — Emission Control System
— Evaporative Emission Control System
P.17-60).

Q: Is the check result normal?
YES : Go to Step 14 .
NO : Replace positive crankcase ventilation
valve.

STEP 14. Check spark plug.
e Check spark plug (Refer to GROUP 16 — Ignition
System — On-vehicle Service P.16-40)

Q: Is the check result normal?
YES : Go to Step 15.
NO : Replace spark plug.
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STEP 15. Check spark plug cable itself.
o Check spark plug cable itself (Refer to GROUP
16 — Ignition System — On-vehicle Service

P.16-39).
Q: Is the check result normal?

YES : Go to Step 16 .
NO : Replace spark plug cable.

STEP 16. Check ignition coil itself.
e Check ignition coil itself (Refer to GROUP 16 —
Ignition System — On-vehicle Service P.16-38).

Q: Is the check result normal?
YES : Go to Step 17 .
NO : Replace ignition coil.

STEP 17. Check compression pressure.
e Check compression pressure (Refer to GROUP
11C - On-vehicle Service P.11C-13).

Q: Is the check result normal?
YES : Go to Step 18 .
NO : Repair.

STEP 18. Check injector for spraying condition.
e Check each injector for spray condition (Refer to

P.13B-400).

Q: Does trouble symptom persist?
YES : Go to Step 19..
NO : Replace injector.

STEP 19. Replace catalytic converter.
o After replacing the catalytic converter re-check
the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Check end.

Inspection Procedure 19: Battery Rundown

COMMENT ON TROUBLE SYMPTOM

¢ Failure is possibly caused by failed alternator,
failed generation control circuit or other faults.

PROBABLE CAUSE

Failed battery

Alternator G terminal short-circuit
Failed alternator

Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. Check battery voltage.
o Measure battery voltage during cranking.

OK: 8 V or more

Q: Is the check result normal?
YES : Goto Step 2.
NO : Check battery (Refer to GROUP 54A —

Battery — On-vehicle Service — Battery test
P.54A-7).

STEP 2. Connector check: B-19 intermediate
connector

Connector: B-19 r@

>

FaY ~AY <Y

s

LOASA4NG

Female side O 3 /
\

connector AK400950AB

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.
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STEP 3. Perform voltage measurement at B-19
intermediate connector.

Connector: B19 r@ (N {9} \

DD
e
\4)\51\6) b
Male side
connector

v

AK401530AB

e Disconnect connector, and measure at male con-
nector side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 7 and earth.

OK: System voltage

Q: Is the check result normal?
YES: Goto Step 5.
NO: Goto Step 4.

STEP 4. Connector check: C-303 ignition switch
connector

Connector: C-303

3

6

2[1
5|4

Harness side
connector

Connector: B19 r@ =® {9} \

28
(5 X6 )|

Male side
connector

/

\
AK401530AB

Q: Is the check result normal?
YES : Check intermediate connectors C-04, C-05,

C-105, C-203 and C-205, and repair if
necessary. If intermediate connectors are
normal, check and repair harness between
B-19 (terminal No. 7) intermediate
connector and C-303 (terminal No. 2)

gnition switch connector.
o Check power supply line for
open/short circuit.

NO : Repair or replace.
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STEP 5. Perform voltage measurement at B-19
intermediate connector.

>

Female side
connector

\
AK400950AB

e Disconnect connector, and measure at female
connector side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 6 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Go to Step 10.
NO: Goto Step6.

STEP 6. Connector check: B-30 alternator
connector

Connector: B-30

L
€’< QO as

Harness side
connector

AK400951AB

Q: Is the check result normal?
YES : Goto Step 7 .
NO : Repair or replace.

STEP 7. Check harness between B-19 (terminal
No. 6) intermediate connector and B-30 (terminal
No. 1) alternator connector.

Connector: B-19 r@

(6X5X4) &

—
Female side O . /
connector !

Connector: B-30

e
g’( s

Harness side
connector

e Check output line for short circuit.

Q: Is the check result normal?
YES : Goto Step 8.
NO : Repair.
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STEP 8. Check harness between B-19 (terminal STEP 9. Check harness between B-30 (terminal
No. 7) intermediate connector and B-30 (terminal  No. 3) alternator connector and C-303 (terminal

No. 3) alternator connector.

No. 2) ignition switch connector.

Connector: I5j-1 9 r@ = {9}

Female side
connector

\ Connector: B-30

g’K /g@-

Harness side
connector

Connector: B-30

e
g’( as

Harness side
connector

Connector: C-303

<z
321
6|54

Harness side
connector

~ AK400958AB

e Check power supply line for open/short circuit.

Q: Is the check result normal?
YES: Goto Step 9.
NO : Repair.

NOTE: Before checking harness, check intermediate
connectors C-04, C-05, C-105, C-203 and C-205,
and repair if necessary.

e Check power supply line for damage.

Q: Is the check result normal?
YES : Replace alternator.
NO : Repair.

STEP 10. Connector check: C-140 engine-ECU
connector

Connector: C-140

34[33 k

13613
13,42 411089 —P—EP
BIEY el o

Harness side connector

AK400934AB

Q: Is the check result normal?
YES : Go to Step 11 .
NO : Repair or replace.
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STEP 11. Perform voltage measurement at C-140
engine-ECU connector.

Connector: C-140

/ A
C-140(GR)

34[33 |_[2[31]
4342 41/4039/38{37/36/35)
51 50 ola’A m

s 352

Harness side connector

AK400934AB

Connector: Bd-1 9 r@ = % \

/

\
AK401530AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No. 45 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Go to Step 12.
NO : Check and repair harness between B-19
(terminal No. 6) intermediate connector and
C-140 (terminal No. 45) engine-ECU
connector.
e Check output line for short circuit.

STEP 12. Perform voltage measurement at C-140

engine-ECU connector.

Connector: C-140

/ A
C-140(GR)

34[33 |_[B2[31]
4342 41/4039/38i37/36/35)
51 50 ala’A m

5 352

Harness side connector

AK400934AB

Measure engine-ECU terminal voltage.
Engine: Idling after warm-up
Transmission: Neutral

Radiator fan: Inactive

3.5V.

Q: Is the check result normal?
YES : Go to Step 13 .
NO : Check alternator.

Voltage between terminal No. 45 and earth.

OK: Switching the head lamps to ON from
OFF causes the voltage to increase by 0.2 —

STEP 13. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.

NO : Intermittent malfunction (Refer to GROUP

00 — How to Use

Troubleshooting/Inspection Service Points

P.00-6).
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Inspection Procedure 20: Overheating

COMMENT ON TROUBLE SYMPTOM

o Failure is possibly caused by failed engine cool-
ing system, failed fan controller, failed engine
coolant temperature sensor or other faults.

PROBABLE CAUSE

¢ Insufficient or deteriorated engine coolant
Failed fan controller

Failed engine coolant temperature sensor
Failed thermostat

Failed water pump

Failed radiator core

Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer
to P.13B-20).
NO: Goto Step 2.

STEP 2. Check engine coolant.

NOTE: If engine coolant level falls too early, check
for leaky spots, and repair if necessary.
e Check engine coolant (Refer to GROUP 14 —
On-vehicle Service P.14-17).

Q: Is the check result normal?
YES : Goto Step 3.
NO : Replace or add engine coolant.

STEP 3. M.U.T.-lI/lll actuator test
e |tem 21: Fan controller

OK: Fan motor rotating
Q: Is the check result normal?
YES : Goto Step 4 .

NO : Check fan control relay system (Refer to
Inspection Procedure 25 P.13B-325).

STEP 4. M.U.T.-Il/lll data list
¢ Item 21: Engine coolant temperature sensor

OK:
Engine cold state: At ambient temperature
(atmospheric temperature) or equivalent.
Engine hot state: At 80 —120°C

Q: Is the check result normal?
YES: Goto Step 5.
NO : Check engine coolant temperature sensor
system (Refer to Code No. P0115

P.13B-54).

STEP 5. Check thermostat.
o Check thermostat (Refer to GROUP 14 — Ther-
mostat P.14-24).

Q: Is the check result normal?
YES : Goto Step 6.
NO : Replace thermostat.

STEP 6. Check water pump.
o Check water pump.

Q: Is the check result normal?
YES : Replace radiator.
NO : Replace water pump.
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Inspection Procedure 21: Abnormal Rotation of Fan Motor

Fan controller (Radiator fan, A/C condensor fan) Circuit

A-20 5
(MU802322) L
Y_Y 1
—
(1X2X3) < Fan controller
L1
7 3
\/2
L-w
7
A-14
L-w
17
C-139
(MU803802)
]2 [3]4
|5 [[6]7[8]9TO[{T[12[i3 Engine-ECU
14| 15[ [e[izig [19
Bl poi oo

Wire colour code
B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

AK400824AB

OPERATION PROBABLE CAUSE
¢ The control (duty) signal is inputted to the fan ¢ Failed fan controller
controller (terminal No. 2) from the engine-ECU e Open/short circuit in fan controller circuit or loose
(terminal No. 17). connector contact

o Failed engine-ECU
FUNCTION
¢ The engine-ECU inputs a duty signal suitable for
the engine coolant temperature, vehicle speed
and A/C switch position to the fan controller. In
response to the signal, the fan controller controls
the rotating speeds of the radiator fan and A/C
condenser fan. (The fan speed becomes higher
as the average voltage of the terminal comes
nearer to 5 V.)
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DIAGNOSIS PROCEDURE

STEP 1. Connector check: C-139 engine-ECU
connector

Connector: C-139

C-139(GR)

113 211
EEINEEAR|R
o pefiziie] 5| [14]
6 papaps (22 [21]

Harness side connector

AK400931AB

Q: Is the check result normal?
YES : Goto Step 2.
NO : Repair or replace.

STEP 2. Check at C-139 engine-ECU connector.

Connector: C-139

C-139(GR)

43 211
13[12[T1[10[9]8]7 | 6][ 5]
19 [8[7116| [15]|14]
6 pspdpd fpdl[2]

Harness side connector

AK400931AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

e Short-circuit terminal No.17 to earth.

OK: Fan motor stops rotating.
Q: Is the check result normal?

YES : Go to Step 3.
NO: Goto Step 4.

STEP 3. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.
NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).

STEP 4. Perform voltage measurement at C-139
engine-ECU connector.

Connector: C-139

N
C-139(GR)

413 211
1a[12[T1[10[9]8]7 | 6] 5
ol figizie] i) [14]
6 pspaed (2]

Harness side connector

AK400931AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"

¢ Voltage between terminal No.17 and earth.

OK:49-51V
Q: Is the check result normal?

YES : Replace fan controller.
NO: Goto Step 5.

STEP 5. Connector check: A-20 fan controller
connector

Connector : A-20
Pl
[ta]
// / .
\ A-20(GR) .
O
Harness side
connector
vovn AK400963AB

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair or replace.
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STEP 6. Check harness between A-20 (terminal
No. 2) fan controller connector and C-139
(terminal No. 17) engine-ECU connector.

Connector : A-20
A'/\

|
N
\ A-20(GR) -
©00M)
Harness side
connector
AK400963AB

v

Connector: C-139

N
C-139(GR)

7
1 5]
4

1

21

13[12(11[10[9 [ 8|7
19| [18[17[16]

6 [psR4i3
Harness side connector

INIGEENS

AK400931AB

NOTE: Before checking harness, check intermediate
connector A-14, and repair if necessary.
e Check output line for open circuit.

Q: Is the check result normal?
YES : Replace fan controller.

NO : Repair.
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Inspection Procedure 22: Poor A/C Performance

COMMENT ON TROUBLE SYMPTOM

o Failure is possibly caused by short /overcharged
A/C refrigerant, failed A/C control system, failed
fan control system or other faults.

PROBABLE CAUSE

o Short or overcharged A/C refrigerant
Failed A/C compressor

Failed fan controller

Failed A/C-ECU

Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. M.U.T.-ll/lll diagnhosis code

Q: Diagnosis code set?
YES : Inspection chart for diagnosis code (Refer

to P.13B-20).

NO: Goto Step 2.

STEP 2. A/C compressor magnet clutch
operation check.
e Engine: Idling
e A/C set temperature:
Maximum Cool when temperature in cabin is
25°C or more
Maximum Hot when temperature in cabin is 25°C
or less
OK:
Magnet clutch active (when A/C is ON)
Magnet clutch inactive (when A/C is OFF)

Q: Is the check result normal?
YES: Goto Step 5.
NO: Goto Step 3.

STEP 3. M.U.T.-ll/lll data list
o Item 28: A/C switch
a. Engine: Idling
b. A/C set temperature:
Maximum Cool when temperature in cabin is
25°C or more
Maximum Hot when temperature in cabin is
25°C or less
OK:
ON (when A/C is ON)
OFF (when A/C is OFF)

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Check A/C switch (Refer to Inspection
Procedure 26 P.13B-331).

STEP 4. M.U.T.-Il/lll data list
e Item 49: A/C relay
a. Engine: Idling
b. A/C set temperature:
Maximum Hot when temperature in cabin is
25°C or less
Maximum Cool when temperature in cabin is
25°C or more

OK:
ON (when A/C is ON)
OFF (when A/C is OFF)

Q: Is the check result normal?
YES : Check A/C system (Refer to GROUP 55 —
Troubleshooting P.55A-5).
NO : Check A/C compressor relay (Refer to
Inspection procedure 27 P.13B-335).

STEP 5. Check charged amount of A/C
refrigerant.
e Check charged amount of A/C refrigerant (Refer
to GROUP 55 — On-vehicle Service P.55A-49).

Q: Is the check result normal?
YES : Goto Step 6.
NO : Adjust charged amount of A/C refrigerant.

STEP 6. M.U.T.-ll/lll actuator test
e |tem 21: Fan controller

OK: Fan motor rotates.

Q: Is the check result normal?
YES : Check A/C load signal system (Refer to
Inspection Procedure 28 P.13B-342).
NO : Check fan control relay system (Refer to
Inspection Procedure 25 P.13B-325).
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Inspection Procedure 23: Engine-ECU Power Supply, Engine Control Relay, Ignition Switch-IG1
System

Power supply and ignition switch-IG circuit

Battery

W

Relay box 3 @

20A Ignition switch
LOCK C-303
el |
ST " ¢-¢7 ACC
w-B Gl @ 4[5[6
A-14
5 2
L-B
C-203
| 6
W-B
W8 | 2 JB
7.5A
(1
Engine C-202
control
relay
L-B
R
4 L, C-106
10
J/IC (2) Y-G W-B
C-17
9 10 L-B
R
42 33 34 43 57 58 50
B B A A T T T v
GND  GND Power Battery
= = source backup Engine-ECU
C-140
(MU803803)
(3132 3[A
35363 4041[42[43
4401546474849 [50| 51
5253 [b4b556 571 bl

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

AK400825AB
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OPERATION

o The battery voltage is applied to the engine con-
trol relay (terminal No. 3 and No. 4).

e The engine-ECU (terminal No. 57) makes the
power transistor in the unit be in "ON" position
and makes currents go on the engine control
relay coil, and that makes the relay be in "ON"
position.

¢ When the engine control relay is in "ON" position,
the battery voltage is supplied to the
engine-ECU, the sensor and the actuator from
the engine control relay (terminal No. 1).

FUNCTION
¢ When the ignition switch ON signal is input to the
engine-ECU, the engine-ECU places the engine
control relay in the ON position. Accordingly, the
battery voltage is supplied to the engine-ECU,
sensor and actuator.

PROBABLE CAUSE
o Failed engine control relay
e Open/short circuit in engine control relay circuit or
loose connector contact
e Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. Check battery voltage.
o Measure battery voltage during cranking.

OK: 8 V or more

Q: Is the check result normal?
YES : Goto Step 2.
NO : Check battery (Refer to GROUP 54A —
Battery — On-vehicle Service — Battery test

P.54A-7).

STEP 2. Connector check: B-17X engine control
relay connector

Connector : B-17X —

\
Relay box's
triangle marks

-
o ENEN

Harness side
connector

Q: Is the check result normal?
YES : Go to Step 3.
NO : Repair or replace.

STEP 3. Check engine control relay.
e Check engine control relay (Refer to P.13B-395).

Q: Is the check result normal?
YES : Goto Step 4 .
NO : Replace engine control relay.

STEP 4. Perform voltage measurement at B-17X
engine control relay connector.

Connector : B-17X —

Relay box's
triangle marks,

i -
o ENEN

Harness side
connector

o Remove relay, and measure at relay box side.
¢ \oltage between terminal No. 3 and earth, also
between terminal No. 4 and earth.

OK: System voltage

Q: Is the check result normal?

YES: Goto Step 5.

NO : Check intermediate connector A-14, and
repair if necessary. If intermediate
connector is normal, check and repair
harness between B-17X (terminal No. 3, No.
4) engine control relay connector and
battery.

e Check power supply line for
open/short circuit.
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STEP 5. Connector check: C-140 engine-ECU
connector

Connector: C-140

/ A
C-140(GR)

34[33 |_[2[31]
4342 41/4039/38{37/36/35)
51 50 ola’A m

s 352

Harness side connector

AK400934AB

Q: Is the check result normal?
YES : Goto Step 6 .
NO : Repair or replace.

STEP 6. Perform voltage measurement at C-140
engine-ECU connector.

Connector: C-140

/ A
C-140(GR)

34[33 |_[B2[31]
4342 41/4039/38i37/36/35)
51 50 ala’A m

5 352

Harness side connector

AK400934AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: "ON"
¢ Voltage between terminal No. 50 and earth.
OK: System voltage

Q: Is the check result normal?
YES : Goto Step 9.
NO: GotoStep 7.

STEP 7. Connector check: C-303 ignition switch
connector

Connector: C-303

<z
321
6|54

Harness side
connector

"/ AK400958AB

Q: Is the check result normal?
YES : Go to Step 8 .
NO : Repair or replace.
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STEP 8. Check ignition switch.

Connector: C-140

]

C-140(GR)

33
12 [4140[30/38137]
0

Bas

|

Harness side connector

AK400934AB

Connector: C-303

<z
321
6|54

Harness side
connector

~ AK400958AB

e Check ignition switch (Refer to GROUP 54A —
Ignition Switch — Ignition Switch — Inspection
P.54A-30).

Q: Is the check result normal?

YES : e Check intermediate connectors C-106,
C-202 and C-203, then repair if
necessary. If intermediate connectors
are normal, check and repair harness
between C-140 (terminal No. 50)
engine-ECU connector and C-303
(terminal No. 2) ignition switch
connector.

e Check power supply line for
open/short circuit.

NO : Replace ignition switch.

STEP 9. Perform voltage measurement at C-140
engine-ECU connector.

Connector: C-140

/ A
C-140(GR)

34[33 |_[B2[31]
4342 41/4039/38i37/36/35)
51 50 ala’A m

5 352

Harness side connector

AK400934AB

e Disconnect connector, and measure at harness
side.
¢ Voltage between terminal No. 58 and earth.

OK: System voltage

Q: Is the check result normal?

YES : Go to Step 10 .

NO: e Check intermediate connector A-14 and
repair if necessary. If intermediate
connector is normal, check and repair
harness between C-140 (terminal No.
58) engine-ECU connector and battery.

e Check power supply line for short
circuit.

STEP 10. Connector check: C-140 engine-ECU
connector

Connector: C-140

34[33 | »

13613
23,42 A14089P08706
babl bobsbd a2

Harness side connector

AK400934AB

Q: Is the check result normal?
YES : Go to Step 11.
NO : Repair or replace.
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STEP 11. Perform resistance measurement at
C-140 engine-ECU connector.

Connector: C-140

/ A
C-140(GR)

34133 |
43142 141401391383736
51[50 _HAQA A

5

N

(SIS

Harness side connector

AK400934AB

e Disconnect connector, and measure at harness
side.

e Resistance between terminal No. 33 and earth,
and No. 42 and earth.

OK: Continuity (2 Q or less)

Q: Is the check result normal?

YES : Go to Step 12.

NO : Check and repair harness between C-140
(terminal No. 33, No. 42) engine-ECU
connector and body earth.

o Check earthing line for open circuit
and damage.

STEP 12. Connector check: C-140 engine-ECU
connector

Connector: C-140

/ A
C-140(GR)

34[33 |_[B2[31]
4342 41/4039/38{37/36/35)
51[50 ola’A A m

s 352

Harness side connector

AK400934AB

Q: Is the check result normal?
YES : Go to Step 13.
NO : Repair or replace.

STEP 13. Perform voltage measurement at C-140
engine-ECU connector.

Connector: C-140

/ A
C-140(GR)

34[33 |_[B2[31]
4342 41/4039/38i37/36/35)
51 50 ala’A m

5 352

Harness side connector

AK400934AB

Connector : B-17X

\
Relay box's
triangle marks

|2x1|
-[4]3

Harness side
connector

e Disconnect connector, and measure at harness
side.
¢ Voltage between terminal No. 57 and earth.

OK: System voltage

Q: Is the check result normal?

YES : Go to Step 14 .

NO : Check and repair harness between B-17X
(terminal No. 2) engine control relay
connector and C-140 (terminal No. 57)
engine-ECU connector.

o Check earthing line for open/short
circuit.
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STEP 14. Perform voltage measurement at C-140

engine-ECU connector.

Connector: C-140

'f’// A
C-140(GR)

34[33 |_[2[31]
4342 41/4039/38{37/36/35)
51[50 ola’A A m

s 352

Harness side connector

AK400934AB

-
-
-

Connector : B-17X

\
Relay box's
triangle marks

[2]1]

[ X1
[4]3]
Harness side
connector

e Disconnect connector, and measure at harness

side.

¢ Using jumper wire, connect C-140 (terminal No.
57) engine-ECU connector and earth.

¢ Voltage between terminal No. 34 and earth, and
No. 43 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Go to Step 15 .

NO :

Check intermediate connector C-17 and
repair if necessary. If intermediate
connector is normal, check and repair
harness between C-140 (terminal No. 34,
No. 43) engine-ECU connector and B-17X
(terminal No. 1) engine control relay.

STEP 15. Check harness between C-303 (terminal
No. 2) ignition switch connector and C-140
(terminal No. 50) engine-ECU connector.

Connector: C-303

<z
321
6|54

Harness side
connector

Connector: C-140

33
42 141140139}38[37136{35]
50 1048 ,1746 m
|| 5564 52

Harness side connector

Bafale

AK400934AB

NOTE: Before checking harness, check intermediate
connectors C-106, C-202 and C-203, and repair if
necessary.

o Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 16 .
NO : Repair.
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STEP 16. Check harness between B-17X STEP 17. Check harness between B-17X
(terminal No. 3, No. 4) engine control relay (terminal No. 2) engine control relay connector
connector and battery. and C-140 (terminal No. 57) engine-ECU

Connector : B-17X — connector.

B-17X Connector : B-17X —
\ B-17X
Relay box's
triangle marks, Relay bo;('s

triangle marks

2|1
-] 27711
o ENEL -]
Harness side =z Iili,
connector Harness side
connector

NOTE: Before checking harness, check intermediate
connector A-14, and repair if necessary. Connector: C-140
o Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 17 .
NO : Repair.

34[33 |_[2[31]
4342 41/40139/38{37/36/35)
51[50 i’ A m

5 52)

Harness side connector

AK400934AB

e Check earthing line for damage.

Q: Is the check result normal?
YES : Go to Step 18 .
NO : Repair.
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STEP 18. Check harness between B-17X
(terminal No. 1) engine control relay connector
and C-140 (terminal No. 34, No. 43) engine-ECU

connector.
Connector : B-17X —
B-17X
\
Relay box's

triangle marks

i
o ENEN

Harness side
connector

Connector: C-140

C-140(GR)
34[33 | ~
43[42 [41/40B9BaE73613
Bl E 2

Harness side connector

AK400934AB

NOTE: Before checking harness, check intermediate
connector C-17, and repair if necessary.
e Check output line for damage.

Q: Is the check result normal?
YES : Go to Step 19.
NO : Repair.

STEP 19. Check the trouble symptoms.

Q: Does trouble symptom persist?
YES : Replace engine-ECU.

NO : Intermittent malfunction (Refer to GROUP
00 — How to Use
Troubleshooting/Inspection Service Points

P.00-6).
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Inspection Procedure 24: Fuel Pump System

Fuel pump circuit

Batte
C-303
w = R LOCK
112|3 < »
4/5(6 sT *$-2* A
é G1| G2
R
15A eray box >
W
C-116 L-B
41
W1 c202 C-203
2 6
SRS U
7.5A
C-215 C-213 A B Y A _g}
OFF JON OFF TON
112 112 Fuel ’ Fuel A B
314 314 pump 1 2 pump 4 2
relay (1) relay (2)
C-215 C-213
C-205 C-209Y Y C-205
11 1
14
B-L
D-24
B 6
G
B-L
Fuel pump
and gauge 5
. unit (main)
= D-16
(MU802058) @
1 C-106
r 8
4
B
D-24 )4
G
B
—_
= 116
C-139
(MU803802)
1]2 [3]4] )
15 [[6]7[8]9M0[11[12[13] Engine-ECU
14| [15] {61718 [19
21 oo peen

Wire colour code
B: Black LG: Light green G: Green
R: Red P: Pink V: Violet

Ignition switch

L: Blue W: White Y: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray

AK400826AB
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OPERATION

¢ The battery voltage is applied to the fuel pump
relay (1) (terminal No. 3) form the ignition switch
and is earthed to the vehicle body from the fuel
pump relay (1) (terminal No. 2).

¢ The battery voltage is applied to the fuel pump
relay (1) (terminal No. 4) and to the fuel pump
relay (2) (terminal No. 1) from the fuel pump relay
(1) (terminal No. 1).

¢ The battery voltage is applied to the fuel pump
relay (2) (terminal No. 3) from the ignition switch.
The engine-ECU (terminal No. 16) makes the
power transistor in the unit be in "ON" position
and makes currents go on the fuel pump relay (2)

coil, and that makes the relay be in "ON" position.

o When the fuel pump relay (2) is in "ON" position,
the battery voltage is supplied to the fuel pump
(low pressure) from the fuel pump relay (2) (ter-
minal No. 4).

FUNCTION

¢ When the ignition switch ON signal is input to the
engine-ECU, the engine-ECU places the fuel
pump relay in the "ON" position. Accordingly, the
battery voltage is supplied to the fuel pump.

PROBABLE CAUSE

o Failed fuel pump relay

e Failed fuel pump

¢ Open/short circuit in fuel pump drive circuit or
loose connector contact

¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 2. Check fuel pump relay.
o Fuel pump relay, continuity check (Refer to
P.13B-395).

Q: Is the check result normal?
YES : Go to Step 3.
NO : Replace fuel pump relay.

STEP 1. Connector check: C-215 fuel pump relay
(1) connector and C-213 fuel pump relay (2)

VAP

T\ 'Junction block's
A triange marks
L

75T
ferm e
(LR

Harness side

connector

k\w
AK400964AB

Connector : C-213,C-215 !

Q: Is the check result normal?
YES : Goto Step 2.
NO : Repair or replace.

STEP 3. Perform resistance measurement at
C-215 fuel pump relay (1) connector.

AVAT

A triange marks

AT

connector
(NS

AK400965AB

o Remove relay, and measure at junction block
side.
¢ Resistance between terminal No. 2 and earth.

OK: Continuity (2 Q or less)

Q: Is the check result normal?

YES : Goto Step 4 .

NO : Check intermediate connector C-205, and
repair if necessary. If intermediate
connector is normal, check and repair
harness between C-215 (terminal No. 2)
fuel pump relay (1) connector and body
earth.

e Check earthing line for open circuit
and damage.
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STEP 4. Perform voltage measurement at C-215 STEP 5. Connector check: C-303 ignition switch
fuel pump relay (1) connector. connector

\ \\?\ \ Connector: C-303

\ triange marks

=N |\l A—
TGS ]
[Lalz1 o)

Harness side 6
connector Harness side

(NS connector

AK400965AB ‘ AK400958AB

AL

Junction block's

e Remove relay, and measure at junction block
side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 3 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Goto Step 6 .
NO: Goto Step 5.

(NS

AK400965AB

Q: Is the check result normal?

YES : Check intermediate connector C-203, and
repair if necessary. If intermediate
connector is normal, check and repair
harness between C-215 (terminal No. 3)
fuel pump relay (1) connector and C-303
(terminal No. 2) ignition switch connector.

e Check power supply line for open
circuit and damage.

NO : Repair or replace.
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STEP 6. Perform voltage measurement at C-215
fuel pump relay (1) connector.

VAL

Harness side
connector
NS

AK400965AB

e Remove relay, and measure at junction block
side.
¢ Voltage between terminal No. 4 and earth.

OK: System voltage

Q: Is the check result normal?

YES:Goto Step 7.

NO : Check intermediate connectors C-116 and
C-202, and repair if necessary. If
intermediate connectors are normal, check
and repair harness between C-215 (terminal
No. 4) fuel pump relay (1) connector and
battery.

e Check power supply line for
open/short circuit.

STEP 7. Perform voltage measurement at C-213
fuel pump relay (2) connector.

AR

Junction block's
A triange marks

| LTT
\'ﬁ]ﬂ ﬂ43§

Harness side

connector

k\w
AK400966AB

Connector : C-213

o Remove relay, and measure at junction block
side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 3 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Goto Step 9.
NO: Goto Step 8.

STEP 8. Connector check: C-303 ignition switch
connector

Connector: C-303

<z
3|21
654

Harness side
connector

AL

Junction block's

connector
(NS
AK400966AB

Q: Is the check result normal?

YES : Check intermediate connector C-203, and
repair if necessary. If intermediate
connector is normal, check and repair
harness between C-303 (terminal No. 2)
ignition switch connector and C-213
(terminal No. 3) fuel pump relay (2)
connector.

e Check power supply line for open
circuit.

NO : Repair or replace.
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STEP 9. Connector check: C-139 engine-ECU STEP 10. Perform voltage measurement at C-139
connector engine-ECU connector.
Connector: C-139 Connector: C-139

/ N / N
C-139(GR) C-139(GR)

[4T3 271 7]3] 211
13[12[1110[9 87 |6[[ 5 13[12[1110[9[ 87 |6[[ 5|
bofto| hal1zie] 5| [14] boito| hal1zie] 5| [14]
bres ps2aey |3 [2] bres ps2aey |3 [1]
Harness side connector Harness side connector
AK400931AB AK400931AB
Q: Is the check result normal? Connector : C-213 \ \\{P\ \

YES : Go to Step 10. N . ,
NO : Repair or replace. ’é—bm }Jﬁ:ﬁgg?ngfk%ks
) ’ ..
=i
{ 2|1 \
(BB

Harness side

connector

k\w
AK400966AB

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 16 and earth.

OK: System voltage

Q: Is the check result normal?

YES : Go to Step 11 .

NO : Check intermediate connectors C-106 and
C-205, and repair if necessary. If
intermediate connectors are normal, check
and repair harness between C-213 (terminal
No. 2) fuel pump relay (2) connector and
C-139 (terminal No. 16) engine-ECU
connector.

e Check earthing line for open/short
circuit.
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STEP 11. Connector check: D-16 fuel pump
connector

Connector: D-16

Harness side
connector

AK400967AB

Q: Is the check result normal?
YES : Go to Step 12..
NO : Repair or replace.

STEP 12. Perform voltage measurement at D-16
fuel pump connector.

Connector: D-16

Harness side
connector

AK400967AB

Disconnect connector, and measure at harness
side.
Ignition switch: ON

16) engine-ECU connector and earth.
Voltage between terminal No. 5 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Go to Step 15.
NO: Goto Step 13.

Using a jumper wire, connect C-139 (terminal No.

STEP 13. Check harness between C-215 (terminal
No. 1) fuel pump relay (1) connector and C-213
(terminal No. 4) fuel pump relay (2) connector.

VAL

Junction block's

Connector : C-213,C-215 !

\ triange marks

=N VA
ot
Ll

connector
(NS
AK400964AB

o Check power supply line for open/short circuit.

Q: Is the check result normal?
YES : Go to Step 14
NO : Repair.

STEP 14. Check harness between C-213 (terminal
No. 4) fuel pump relay (2) connector and D-16
(terminal No. 5) fuel pump connector.

aORATR

Junction block's
A triange marks

T
,n\j' \zﬁ
\%n ﬂ43§

Harness side

connector

k\w
AK400966AB

Connector : C-213

Harness side
connector

AK400967AB

NOTE: Before checking harness, check intermediate

connectors D-209 and D-24, and repair if necessary.

e Check output line for open/short circuit and dam-
age.

Q: Is the check result normal?
YES : Replace engine-ECU.
NO : Repair.
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STEP 15. Perform resistance measurement at
D-16 fuel pump connector.

Connector: D-16

Harness side
connector

AK400967AB

e Disconnect connector, and measure at harness
side.
e Resistance between terminal No. 4 and earth.

OK: Continuity (2 Q or less)

Q: Is the check result normal?

YES : Go to Step 16 .

NO : Check intermediate connector D-24, and
repair if necessary. If intermediate
connector is normal, check and repair
harness between D-16 (terminal No. 4) fuel
pump connector and body earth.

o Check earthing line for open circuit
and damage.

STEP 16. Connector check: C-303 ignition switch
connector

Connector: C-303

Z
3|21
654

Harness side
connector

~ AK400958 AB

Q: Is the check result normal?
YES : Go to Step 17 .
NO : Repair or replace.

STEP 17. Check harness between C-303 (terminal
No. 2) ignition switch connector and C-215
(terminal No. 3) fuel pump relay (1) connector.

Connector: C-303

<z
321
6|54

Harness side
connector

AL

Junction block's
triange marks

reny

Harness side
connector
(NS5

AK400965AB

NOTE: Before checking harness, check intermediate
connector C-203, and repair if necessary.
o Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 18 .
NO : Repair.

STEP 18. Check harness between battery and
C-215 (terminal No. 4) fuel pump relay (1)

' =

Junction block's
A triange marks

e e
(Lalsy

Harness side
connector
k\w

AK400965AB

Connector : C-215

NOTE: Before checking harness, check intermediate
connector C-202, and repair if necessary.
e Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 19.
NO : Repair.
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STEP 19. Check harness between C-215 (terminal
No. 1) fuel pump relay (1) connector and C-213
(terminal No. 1) fuel pump relay (2) connector.

VAL

Junction block's

Connector : C-213,C-215 !

connector
(NS
AK400964AB

o Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 20 .
NO : Repair.

STEP 20. Check harness between C-303 (terminal
No. 2) ignition switch connector and C-213
(terminal No. 3) fuel pump relay (2) connector.

Connector: C-303

Z
3|21
654

Harness side
connector

‘9 AK400958AB

AL

T\ 'Junction block's
\ triange marks
I,

7
T
i _jl ﬂ i ; §

Harness side

connector

k\w
AK400966AB

o Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 21.
NO : Repair.

STEP 21. Check harness between C-213 (terminal
No. 4) fuel pump relay (2) connector and D-16
(terminal No. 5) fuel pump connector.

AL

Junction block's

reny

Harness side

connector

k\w
AK400966AB

Connector : C-213

=T
AL
l' A

NI
ST

)

Harness side

connector AK400967AB

NOTE: Before checking harness, check intermediate
connectors D-24 and C-209, and repair if necessary.
e Check earthing line for damage.

Q: Is the check result normal?
YES : Replace fuel pump.
NO : Repair.



- MULTIPORT FUEL INJECTION (MPI) <4G63-Turbo>
13B-324 TROUBLESHOOTING

STEP 22. Check harness between C-213 (terminal
No. 2) fuel pump relay (2) connector and C-139
(terminal No. 16) engine-ECU connector.

U
:ﬁ“’ J\L_Jnstka\block'l
o\ | triange marks

reny

Harness side

connector

k\w
AK400966AB

Connector : C-213

N
C-139(GR)

113 211
EEINEEAR|R
EREREREIE
6 popaps 22 [21]

Harness side connector

AK400931AB

NOTE: Before checking harness, check intermediate
connectors C-106 and C-205, and repair if neces-
sary.

e Check output line for damage.
Q: Is the check result normal?

YES : Replace fuel pump
NO : Repair.
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Inspection Procedure 25: Fan Control Relay System

Fan control relay Circuit

Battery

Engine control relay

Fusible link (2)

LW

4  Toengine-ECU

JIC (2)
? |C17
5
R
A-14
11
R

————————————— %} Fan control relay

4
A-10X
]
.
>
= N
2
L
3
A-20 —
(MU802322) :
— Smoothing
circuit
=

Wire colour code

B: Black LG: Light green G: Green L:Blue W: White Y: Yellow SB: Sky blue BR: Brown

R: Red P:Pink V: Violet

Fan controller

O: Orange GR: Gray

AK304147AC
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OPERATION

¢ The battery voltage is applied to the fan control
relay (terminal No. 3) from the engine control
relay (terminal No. 1) and is earthed to the vehi-
cle body from the fan control relay (terminal No.
1).

o The battery voltage is applied to the fan control
relay (terminal No. 4).

¢ When the fan control relay is in "ON" position, the
battery voltage is supplied to the fan controller
(terminal No. 3) from the fan control relay (termi-
nal No. 2).

FUNCTION

¢ When the engine control relay is in "ON" position,
the fan control relay is also simultaneously placed
in "ON" position. Accordingly, the battery voltage
is supplied to the fan controller.

PROBABLE CAUSE

Failed fan control relay

Failed fan controller

Failed radiator fan motor

Failed condenser fan motor

Open/short circuit in fan control relay circuit or
loose connector contact

¢ Failed engine-ECU

DIAGNOSIS PROCEDURE

STEP 1. Connector check: A-10X fan control
relay connector

Connector : A-10X —

Q: Is the check result normal?
YES : Goto Step 2.
NO : Repair or replace.

STEP 2. Check fan control relay.
e Check fan control relay (Refer to GROUP 14 —
On-vehicle Service — Fan Control Relay Continu-
ity Check P.14-19).

Q: Is the check result normal?
YES : Go to Step 3.
NO : Replace fan control relay.

STEP 3. Perform resistance measurement at
A-10X fan control relay connector.

Connector : A-10X —

e Remove relay and measure at relay box side.
¢ Resistance between terminal No. 1 and earth.

OK: Continuity (2 Q or less)

Q: Is the check result normal?

YES : Goto Step 4 .

NO : Check and repair harness between A-10X
(terminal No. 1) fan control relay connector
and body earth.

o Check earthing line for open circuit
and damage.

STEP 4. Perform voltage measurement at A-10X
fan control relay connector.

Connector : A-10X —

¢ Remove relay and measure at relay box side.
¢ Ignition switch: ON
¢ Voltage between terminal No. 3 and earth.

OK: System voltage
Q: Is the check result normal?

YES : Goto Step 6.
NO: Goto Step 5.
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STEP 5. Connector check: B-17X engine control
relay connector

Connector : B-17X —

\
Relay box's
triangle marks,

-
o ENEN

Harness side
connector

Q: Is the check result normal?

YES : Check intermediate connectors A-14 and
C-17, and repair if necessary. If intermediate
connectors are normal, check and repair
harness between B-17X (terminal No. 1)
engine control relay connector and A-10X
(terminal No. 3) fan control relay connector.

o Check power supply line for
open/short circuit.

NO : Repair or replace.

STEP 6. Perform voltage measurement at A-10X
fan control relay connector.

Connector : A-10X —

——H4]
-Harness side
connector

e Remove relay, and measure at relay box side.
¢ \oltage between terminal No. 4 and earth

OK: System voltage

Q: Is the check result normal?

YES: Goto Step 7 .

NO : Check and repair harness between battery
and A-10X (terminal No. 4) fan control relay
connector.

e Check power supply line for
open/short circuit.

STEP 7. Connector check: A-20 fan controller
connector

Connector : A-20
f\'/\

N\
I TEF
“ [

AK400963AB

\

Harness side

connector
AL

Q: Is the check result normal?
YES : Goto Step 8.
NO : Repair or replace.
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STEP 8. Perform voltage measurement at A-20
fan controller connector.

Connector : A-20

%'/\

N\
I ﬁr

A-20(GR) -

: A

AK400963AB

\

Harness side

connector
AL

e Disconnect connector, and measure at harness
side.

¢ Ignition switch: ON

¢ Voltage between terminal No. 3 and earth.

OK: System voltage

Q: Is the check result normal?
YES : Go to Step 12.
NO: Goto Step 9.

STEP 9. Check harness between A-10X (terminal
No. 2) fan control relay connector and A-20
(terminal No. 3) fan controller connector.

Connector : A-10X —

Connector : A-20

29

.

\/// A-2(-)? ;J) By
Harness side

connector
AL

e Check output line for open/short circuit.

AK400963AB

Q: Is the check result normal?
YES : Go to Step 10 .
NO : Repair.

STEP 10. Connector check: B-17X engine control
relay connector

Connector : B-17X —

\
Relay box's
triangle marks,

-
o ENEN

Harness side
connector

Q: Is the check result normal?
YES : Go to Step 11.
NO : Repair or replace.

STEP 11. Check harness between B-17X (terminal
No. 1) engine control relay connector and A-10X
(terminal No. 3) fan control relay connector.

Connector : B-17X

\
Relay box's
triangle marks

-
o EREN

Harness side
connector

NOTE: Before checking harness, check intermediate
connectors A-14 and C-17, and repair if necessary.
o Check power supply line for damage.

Q: Is the check result normal?

YES : Check and repair harness between A-10X
(terminal No. 1) fan control relay connector
and body earth.

e Check earthing line for damage.

NO : Repair.
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STEP 12. Connector check: C-139 engine-ECU STEP 14. M.U.T.-ll/lll actuator test
connector e Item 21: Fan controller

OK: Fan motor rotates.

Connector: C-139

Q: Is the check result normal?
YES : Intermittent malfunction (Refer to GROUP

00 — How to Use
Troubleshooting/Inspection Service Points

/ \ P.00-6).
C-139(GR) NO : Replace engine-ECU.

STEP 15. Perform voltage measurement at C-139
engine-ECU connector.

[413 211
13[12/11[10{9 8|7 [6]] 5 |
o9 [8[7jiel [15]114 - C-
ST papdzy b 2] Connector: C-139
Harness side connector
AK400931AB
Q: Is the check result normal?
YES : Go to Step 13. ‘
NO : Repair or replace. C-139(GR)
STEP 13. Fan motor drive test.
Connector: C-139 14313211109 8|7 62 jr)
o[ p8hzie| [i5|[14]
6 popdpy 2 [21]
Harness side connector
AK400931AB
e Disconnect connector, and measure at harness
/ \ side.
C-139(GR) e Ignition switch: ON
¢ Voltage between terminal No. 17 and earth.
- OK:49-51V
AL
EREE .
1o Figfziel Tis) 4] Q: Is the check result normal?
=2 =RZIE YES : Go to Step 16 .
Harness side connector NO: Goto Step 18.
AK400931AB

¢ Disconnect C-139 engine-ECU connector.
¢ Ignition switch: ON
OK: Fan motor rotates.
Q: Is the check result normal?

YES : Go to Step 14 .
NO: Goto Step 15.
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STEP 16. Check harness between A-10X
(terminal No. 4) fan control relay connector and
battery.

Connector : A-10X —

o Check power supply line for damage.

Q: Is the check result normal?
YES : Go to Step 17 .
NO : Repair.

STEP 17. Check harness between A-10X
(terminal No. 2) fan control relay connector and
A-20 (terminal No. 3) fan controller connector.

Connector : A-10X —

Connector : A-20
2

.

\/// A-2(-)? l;]) By
Harness side

connector
AL AK400963AB

e Check output line for damage.

Q: Is the check result normal?
YES : Replace fan motor and fan controller.
NO : Repair.

STEP 18. Check harness between A-20 (terminal
No. 2) fan controller connector and C-139
(terminal No. 17) engine-ECU connector.

Connector : A-20

a9
[ta]

// / £

\ A-20(GR) -
O

Harness side
connector

vovn AK400963AB

Connector: C-139

C-139(GR)

113 21
{312[1110[9[8(7 6] [ 5
o pefizie] 5| [14]
6 pspaed (2]

Harness side connector

AK400931AB

NOTE: Before checking harness, check intermediate
connector A-14, and repair if necessary.
e Check output line for short circuit.

Q: Is the check result normal?
YES : Replace fan motor and fan controller.
NO : Repair.
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Inspection Procedure 26: A/C Switch System

A/C Switch circuit

I A/C-ECU

C-26

34
G-B
C-104
7
G-B
69
C-141
MU803804)
6162 | Engine-ECU
7686970717273
7 8162
8889

Wire colour code

B: Black LG: Light green G: Green L: Blue W: White VY: Yellow SB: Sky blue BR: Brown O: Orange GR: Gray
R: Red P: Pink V: Violet

AK400827AB

OPERATION PROBABLE CAUSE
¢ The battery voltage is applied to the engine-ECU o Failed A/C
(terminal No. 69) from the A/C-ECU (terminal No. Failed A/C system
34). Open/short circuit in A/C circuit or loose connec-

tor contact
FUNCTION Failed engine-ECU
e When the A/C switch is in "ON" position, A/C
switch ON signal is inputted to the engine-ECU
from the A/C-ECU. In response to the signal, the
engine-ECU controls the A/C compressor relay.
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DIAGNOSIS PROCEDURE STEP 2. Perform voltage measurement at C-26
A/C-ECU connector.

Connector : C-26

STEP 1. Perform voltage measurement at C-141
engine-ECU connector.

Connector: C-141

o6(B) —
N
AK400969AB

Harness side ((
‘ connector X@

C-141(GR)
e Measure A/C-ECU terminal voltage.
e Engine: Idling
%63 [ | 6ol e A/C set temperature:
TS T Maximum Cool when temperature in cabin is
&_ﬁﬁ%% BAE3 25°C or more
Harness side connector Maximum Hot when temperature in cabin is 25°C
AK400933AB or less
¢ Measure engine_ECU terminal voltage. L VoItage between terminal No. 34 and earth
e Engine: Running at idle OK: System voltage
° ':‘/I/C .Set temperature: . o Q: Is the check result normal?
aximum Cool when temperature in cabin is YES : Go to Step 5 .
25°C or more _ o NO: Goto Step 3.
Maximum Hot when temperature in cabin is 25°C
or less
¢ Voltage between terminal No. 69 and earth.
OK:

System voltage (when A/C is ON)
0.5V or less (when A/C is OFF)

Q: Is the chec