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TROUBLE DIAGNOSIS — INDEX
Alphabetical & P No. Index for DTC

Alphabetical & P No. Index for DTC

NJEC0600

ALPHABETICAL INDEX FOR DTC

NJEC0600S01

X: Applicable —: Not applicable

Items oTe Trip Ml lighting up Reference page

(CONSULT-II screen terms) CONSULT-II ECM
ACCEL POS SENSOR P0120 0403 1 X Ec-ad
BATTERY VOLTAGE P1660 0502 1 — EC-183
BRAKE SW P0O571 0807 1 X Ec-10d
COOLANT TEMP SEN PO115 0103 1 X Ec-ad
CRANK POS SEN (TDC) P0335 0407 1 X Ec-99
ECM RLY P1620 0902 1 X EC.177
ECM 2 P1607 0301 1 X EC-178
ECM 10 P1107 0802 1 X EC-116
ECM 12 P1603 0901 1 X EC-175
ECM 15 P1621 0903 1 — Ec-181
FUEL CUT SYSTEM2 P1202 1002 1 X EC-124
MASS AIR FLOW SEN P0100 0102 1 X Ec-78
NO DTC IS DETECTED.
FURTHER TESTING P0000 0505 — — —
MAY BE REQUIRED.
OVER HEAT P1217 0208 1 X EC-120d
P1.CAM POS SEN P1341 0701 1 X [Ec-163
P2.-TDC PULSE SIG P1337 0702 1 X [EC-157
P3-PUMP COMM LINE P1600 0703 1 X [EC-16d
P4-SPILL/V CIRC P1251 0704 1 X Ec-151
P5-PUMP C/MODULE P1690 0705 1 X [EC-185
P7-F/INJ TIMG FB P1241 0707 1 X [EC-148
P9-FUEL TEMP SEN P1180 0402 1 X Ec-114
VEHICLE SPEED SEN P0500 0104 1 X Ec-105
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TROUBLE DIAGNOSIS — INDEX
Alphabetical & P No. Index for DTC (Cont'd)

P NO. INDEX FOR DTC

=NJEC0600S02

X: Applicable —: Not applicable

DTC ltems
Trip MI lighting up (CONSULT-II screen Reference page
CONSULT-II ECM terms)
NO DTC IS DETECTED.
P0000 0505 — — FURTHER TESTING —
MAY BE REQUIRED.

P0100 0102 1 X MASS AIR FLOW SEN Ec7d
P0115 0103 1 X COOLANT TEMP SEN Ec-ad
P0120 0403 1 X ACCEL POS SENSOR EC-8¢d
P0335 0407 1 X E:TFI;AC'\)'K POS SEN EC-99
P0500 0104 1 X VEHICLE SPEED SEN EC-105
P0O571 0807 1 X BRAKE SW EC-10d
P1107 0802 1 X ECM 10 EC-116
P1180 0402 1 X P9-FUEL TEMP SEN Ec-118
P1202 1002 1 X FUEL CUT SYSTEM2 EC.124
P1217 0208 1 X OVER HEAT EC-130
P1241 0707 1 X P7-F/INJ TIMG FB EC-145
P1251 0704 1 X P4-SPILL/V CIRC Ec-151
P1337 0702 1 X P2-TDC PULSE SIG EC-157
P1341 0701 1 X P1-CAM POS SEN Ec-163
P1600 0703 1 X P3.PUMP COMM LINE EC-169
P1603 0901 1 X ECM 12 EC.175
P1607 0301 1 X ECM 2 EC-175
P1620 0902 1 X ECM RLY EC-177
P1621 0903 1 — ECM 15 EC-181
P1660 0502 1 — BATTERY VOLTAGE Ec.183
P1690 0705 1 X P5.PUMP C/MODULE EC-184
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PRECAUTIONS
Supplemental Restraint System (SRS) “AIR BAG” and “SEAT BELT PRE-TENSIONER”

Supplemental Restraint System (SRS) “AIR
BAG” and “SEAT BELT PRE-TENSIONER”

The Supplemental Restraint System such as “AIR BAG” and “SEAT BELT PRE-TENSIONER” used along with
a seat belt, helps to reduce the risk or severity of injury to the driver and front passenger for certain types of
collision. The SRS system composition which is available to NISSAN MODEL N16 is as follows (The compo-
sition varies according to the destination and optional equipment.):
e For a frontal collision
The Supplemental Restraint System consists of driver air bag module (located in the center of the steer-
ing wheel), front passenger air bag module (located on the instrument panel on passenger side), front seat
belt pre-tensioners, a diagnosis sensor unit, warning lamp, wiring harness and spiral cable.
e For a side collision
The Supplemental Restraint System consists of front side air bag module (located in the outer side of front
seat), side air bag (satellite) sensor, diagnosis sensor unit (one of components of air bags for a frontal
collision), wiring harness, warning lamp (one of components of air bags for a frontal collision).
Information necessary to service the system safely is included in the RS section of this Service Manual.
WARNING:
e To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance should be per-
formed by an authorized NISSAN dealer.
e Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system. For removal of Spiral Cable and Air
Bag Module, see the RS section.
e Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harness can be identified by yellow and/or orange harness connector.

EC-6



PRECAUTIONS

Engine Fuel & Emission Control System

Engine Fuel & Emission Control System

NJEC0602

ECM WIRELESS EQUIPMENT (Gl
* Do not disassemble ECM. * When installing C.B. ham radio or a
« If a battery terminal is disconnected, mobile phone, be sure to observe the
the memory will return to the ECM following as it may adversely affect MA
BATTERY value. electronic control systems depending
* Always use a 12 volt battery as power The ECM will now start to self-control on its installation location.
source. . at its initial value. Engine operation can 1) Keep the antenna as far as possible
+ Do not attempt to disconnect battery  vary slightly when the terminal is away from the ECM. EM
cable while engine is running. disconnected. However, this is not an 2) Keep the antenna feeder line more than
indication of a problem. Do not replace 20 cm (7.9 in) away from the harness

parts because of a slight variation. of electronic controls. L@
* When ECM is removed for inspection, Do not let them run parallel for a long
make sure to ground the ECM mainframe. distance.

3) Adjust the antenna and feeder line so
that the standing-wave ratio can be
kept smaller.

4) Be sure to ground the radio to vehicle

body. FE

CL

ELECTRONIC CONTROL FUEL

INJECTION PUMP
* Do not disconnect pump harness

connector with engine running.
» Do not disassemble electronic

fuel injection pump.

If NG, take proper action.

T

AT

SU

BR

ST

RS

ENGINE CONTROL PARTS HANDLING
* Do not disassgmple .injection nozzle. |;o\, T
If NG, replace injection nozzle. P \’\ ECM HARNESS HANDLING
e WHENSTARTING  Sacurlyconnact EGM narness
- Do not shock or jar the crankshaft * Do n'ot depress accelerator pedal when connectors. ) HA
osition sensor (TDC) starting. A poor conqectlon can cause an
P ) « Immediately after starting, do not rev up extremely high (surge) voltage to
engine unnecessarily. develop in the circuit, thus
+ Do not rev up engine just prior to resulting in damage to ICs. sG
shutdown. » Keep ECM harness at least 10 cm (3.9

in) away from adjacent harnesses, to

prevent an ECM system malfunction

due to receiving external noise, EL
degraded operation of ICs, etc.

Keep ECM parts and harnesses dry.

Before removing parts, turn off ignition H@X
switch and then disconnect battery

ground cable.

.

SEF433Z
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Precautions

PRECAUTIONS

\ =20
1) /

SEF289H

ECM

Fasten Loosen

SEF881Y

SEF291H

T T

Perform ECM in-
put/output signal)
inspection before
replacement.

(((?;\?Fti" f%ii%% B

OLD ONE

MEF040D

D ‘ /.
- j3\
/1N

SAT652]

Precautions

NJEC0603

Before connecting or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect nega-

tive battery terminal. Failure to do so may damage the
ECM because battery voltage is applied to ECM even if
ignition switch is turned off.

When connecting ECM harness connectors, push in both
sides of the connector until you hear a click. Maneuver the
lever until you hear the three connectors on the inside
click. Refer to the figure at left.

When connecting or disconnecting pin connectors into or
from ECM, take care not to damage pin terminals (bend or
break).

Make sure that there are not any bends or breaks on ECM
pin terminal, when connecting pin connectors.

Before replacing ECM, perform Terminals and Reference
Value inspection and make sure ECM functions properly.
Refer to EC-66|

After performing each TROUBLE DIAGNOSIS, perform
“DTC Confirmation Procedure” or “Overall Function
Check”.

The DTC should not be displayed in the * DTC Confirma-
tion Procedure” if the repair is completed. The “Overall
Function Check” should be a good result if the repair is
completed.

EC-8



PRECAUTIONS

Precautions (Cont’d)

Battery
voltage

Harness connector
for solenoid vaive

Solenoid valve

Circuit tester

SEF348N

When measuring ECM signals with a circuit tester, never

allow the two tester probes to contact.

Accidental contact of probes will cause a short circuit and

damage the ECM power transistor.

Do not use ECM ground terminals when measuring input/
output voltage. Doing so may result in damage to the
ECM’s transistor. Use a ground other than ECM terminals,

such as the ground.

Install the break-out box between ECM and ECM harness

connectors when measuring ECM input/output voltage.

Wiring Diagrams and Trouble Diagnosis

When you read Wiring diagrams, refer to the following:

° m, “HOW TO READ WIRING DIAGRAMS”

e FL-14, “POWER SUPPLY ROUTING" for power distribution circuit

When you perform trouble diagnosis, refer to the following:

° @ “HOW TO FOLLOW TEST GROUPS IN TROUBLE DIAGNOSES”

e GI-22, “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”

EC-9
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Special Service Tools

PREPARATION

Special Service Tools

NJEC0605

Tool number
Tool name

Description

KV111060S0

Removal/Installation tool a: 9.5 mm
kit for fuel injection pump (Face to face) 4
b: 29 mm
Extension bar )
Sprocket holder a: 6 mm dia KV11106070 b
KV11106060 b: 80 mm ¥
]
a: 5 mm a: 6 mm
(Face to face) a: 6 mm e a: T70 (Face to face)
b: 20 mm (Face to face) b b: 26 mm a_ b: 42 mm
b: 20 mm
a a /Y
’ b b
b b \ Y
v )
Hexagon Hexagon Positioning Torque Hexagon
wrench wrench stopper pin wrench wrench
KV11106010 KV11106020 KV11106030 KV11106040 KV11106050
NT814
KV109E0010
Break-out box F e onEe )
0000000000000 00O0O0O0O0OO0
0000000000000 0O0O0O0O0O0O0O
0000000000000 0O0O0O0O0O0OO
0000000000000 000O000OO
0000000000000 0OOO0O0O0OO
0000000000000 OO0O0O0OOO
NT825
KV109E0050
Y-cable adapter
NT826

EC-10



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

Engine Control Component Parts Location

EGR volume control valve Gl
Electronic control fuel
injection pump Priming pump
VA
Engine coolant
temperature
sensor EM

LG

CL

T

AT

SU

BR

ST

RS

Glow plug Mass air flow sensor

PNP switch
(where fitted) Glow relay BT

FA

SC

EL

NEF396A
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location (Cont'd)

Electronic control fuel injection pump

EC-12




ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location (Cont'd)

PNP switch
harness
connector

~ (where fitted)

5

Q1

N\

Nttery

TR

<)
3, ?
O)@-:
=

\ Glow relay

\\7 \
\ AN
S5 SAR

& T

g e
!ﬂ:,’l .‘ o
J

47
=

\jj}'

O

Cooling fan
relay-2
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram

NJEC0608

Circuit Diagram
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System Diagram

ENGINE AND EMISSION CONTROL OVERALL SYSTEM

NJEC0609

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

System Chart

NJEC0611

Input (Sensor)

ECM Function

Output (Actuator)

Electronic control fuel injection pump
Crankshaft position sensor (TDC)
Engine coolant temperature sensor
Accelerator position sensor
Accelerator position switch
Park/Neutral position (PNP) switch*
Ignition switch

Battery voltage

Vehicle speed sensor

Air conditioner switch

Mass air flow sensor

Stop lamp switch

Fuel injection control

Electronic control fuel injection
pump

Fuel injection timing control

Electronic control fuel injection
pump

Fuel cut control

Electronic control fuel injection
pump

Glow control system

Glow relay & glow lamp

On board diagnostic system

MI (On the instrument panel)

EGR volume control

EGR volume control valve

Cooling fan control

Cooling fan relay

Air conditioning cut control

Air conditioner relay

* If so equipped

EC-16



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fuel Injection Control System

Fuel Injection Control System
DESCRIPTION
System Description —

Three types of fuel injection control are provided to accommodate engine operating conditions; normal control,
idle control and start control. The ECM determines the appropriate fuel injection control. Under each control,
the amount of fuel injected is compensated to improve engine performance.

Pulse signals are exchanged between ECM and electronic control fuel injection pump (control unit is built-in).
The fuel injection pump control unit performs duty control on the spill valve (built into the fuel injection pump)
according to the input signals to compensate the amount of fuel injected to the preset value.

Start Control
Input/Output Signal Chart

NJEC0612

NJEC0612502

NJEC061250201

Sensor Input Signal to ECM ECM Function Actuator
Engine coolant temperature sensor Engine coolant temperature o
Fuel injection Electronic control fuel
Crankshaft position sensor (TDC) Engine speed control (start S
injection pump

— - - control)
Ignition switch Start signal

g Engine coolant

8 temperature lower

5 4

- ;

2

©

=

3

[=]

£

<

Engine rpm —
SEF648S

When the ECM receives a start signal from the ignition switch, the ECM adapts the fuel injection system for
the start control. The amount of fuel injected at engine starting is a preset program value in the ECM. The
program is determined by the engine speed and engine coolant temperature.

For better startability under cool engine conditions, the lower the coolant temperature becomes, the greater
the amount of fuel injected. The ECM ends the start control when the engine speed reaches the specific value,
and shifts the control to the normal or idle control.

Idle Control
Input/Output Signal Chart

NJEC0612503

NJEC0612S0301

Sensor

Input Signal to ECM

ECM Function

Actuator

Engine coolant temperature sensor

Engine coolant temperature

Crankshaft position sensor (TDC)

Engine speed

Battery

Battery voltage

Accelerator position switch

Idle position

Vehicle speed sensor

Vehicle speed

Air conditioner switch

Air conditioner signal

Fuel injection
control (Idle con-
trol)

Electronic control fuel
injection pump

When the ECM determines that the engine speed is at idle, the fuel injection system is adapted for the idle
control. The ECM regulates the amount of fuel injected corresponding to changes in load applied to the engine
to keep engine speed constant. The ECM also provides the system with a fast idle control in response to the
engine coolant temperature signal.

EC-17
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fuel Injection Control System (Cont’d)

Normal Control
Input/Output Signal Chart

NJEC0612504

NJEC061250401

Sensor

Input Signal to ECM

ECM Function

Actuator

Crankshaft position sensor (TDC)

Engine speed

Accelerator position sensor

Accelerator position

Fuel injection
control (Normal
control)

Electronic control fuel
injection pump

Accelerator

Amount of fuel injected

Engine rpm —»

opening larger

SEF649S

The amount of fuel injected under normal driving conditions is determined according to sensor signals. The
crankshaft position sensor (TDC) detects engine speed and the accelerator position sensor detects accelera-
tor position. These sensors send signals to the ECM.

The fuel injection data, predetermined by correlation between various engine speeds and accelerator positions,
are stored in the ECM memory, forming a map. The ECM determines the optimal amount of fuel to be injected

using the sensor signals in comparison with the map.

Maximum Amount Control
Input/Output Signal Chart

NJEC0612S05

NJEC061250501

Sensor

Input Signal to ECM

ECM Function

Actuator

Mass air flow sensor

Amount of intake air

Engine coolnat temperature sensor

Engine coolant temperature

Crankshaft position sensor (TDC)

Engine speed

Accelerator position sensor

Accelerator position

Fuel injection
control (Maxi-
mum amount
control)

Electronic control fuel
injection pump

The maximum injection amount is controlled to an optimum by the engine speed, intake air amount, engine
coolant temperature, and accelerator opening in accordance with the driving conditions.
This prevents the oversupply of the injection amount caused by decreased air density at a high altitude or

during a system failure.

Deceleration Control
Input/Output Signal Chart

NJEC0612S06

NJEC061250601

Sensor

Input Signal to ECM

ECM Function

Actuator

Accelerator position switch

Accelerator position

Crankshaft position sensor (TDC)

Engine speed

Fuel injection
control (Decel-
eration control)

Electronic control fuel
injection pump

The ECM sends a fuel cut signal to the electronic control fuel injection pump during deceleration for better
fuel efficiency. The ECM determines the time of deceleration according to signals from the accelerator posi-
tion switch and crankshaft position sensor (TDC).

Fuel Injection Timing Control System

DESCRIPTION NIECO613

The target fuel injection timing in accordance with the engine speed and the fuel injection amount are recorded
as a map in the ECM beforehand. The ECM and the injection pump control unit exchange signals and per-
form feedback control for optimum injection timing in accordance with the map.

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Air Conditioning Cut Control

DESCRIPTION
Input/Output Signal Chart

Air Conditioning Cut Control

NJEC0614

NJEC0614501

Sensor

Input Signal to ECM

ECM Function

Actuator

Air conditioner switch

Air conditioner “ON” signal

Accelerator position sensor

Accelerator valve opening angle

Vehicle speed sensor

Vehicle speed

Engine coolant temperature sensor

Engine coolant temperature

Air conditioner
cut control

Air conditioner relay

System Description

This system improves acceleration when the air conditioner is used.

NJEC0614502

When the accelerator pedal is fully depressed, the air conditioner is turned off for a few seconds.
When engine coolant temperature becomes excessively high, the air conditioner is turned off. This continues
until the engine coolant temperature returns to normal.

Fuel Cut Control (at no load & high engine

DESCRIPTION
Input/Output Signal Chart

speed)

NJEC0615

NJEC0615501

Sensor

Input Signal to ECM

ECM Function

Actuator

Vehicle speed sensor

Vehicle speed

Accelerator position switch

Accelerator position

Crankshaft position sensor (TDC)

Engine speed

Fuel cut control

Electronic control fuel
injection pump

If the engine speed is above 2,800 rpm with no load (for example, in neutral and engine speed over 2,800
rpm) fuel will be cut off after some time. The exact time when the fuel is cut off varies based on engine speed.
Fuel cut will operate until the engine speed reaches 1,500 rpm, then fuel cut is cancelled.

NOTE:

This function is different from deceleration control listed under “Fuel Injection Control System”, EC-17. |

Intake manifold

From air cleaner

DESCRIPTION

Blow-by
connector

<=t Fresh air
<= Blow-by gas

To clean side
air duct

Exhaust manifold

SEF440Z

EC-19

Crankcase Ventilation System

NJEC0616

<= In this system, blow-by gas is sucked into the air duct after oil
separation by oil separator in the rocker cover.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Crankcase Ventilation System (Cont'd)

SEC692

INSPECTION
Ventilation Hose
1. Check hoses and hose connections for leaks.

NJEC0617

NJEC0617501

2. Disconnect all hoses and clean with compressed air. If any

hose cannot be freed of obstructions, replace.

EC-20



BASIC SERVICE PROCEDURE

Injection Tube and Injection Nozzle

Injection Tube and Injection Nozzle
REMOVAL AND INSTALLATION

NJEC0618 @H
CAUTION:
e Do not disassemble injection nozzle assembly. If NG,
replace injection nozzle assembly. MA
e Plug flare nut with a cap or rag so that no dust enters the
nozzle. Cover nozzle tip for protection of needle.
EM
SEC. 111+185 [C] 15 - 16 (1.5 - 1.7, 11 - 12)
Copper washer %/
1 I Spill tube gasketQ L@
Spill tube
Retaining bolt ' C
| 26 - 28
22 - 24 High pressure (2.56 - 2.86, FE
Clamp tightening bolt Clamp* (2.2 - 2.5, 16 - 18) injection nozzle 19 - 20)
assembly I
10 - 11 )\
(1.0 - 1.2, 87 - 104) o ©\ Nozzle support CL
Clamp* \
[3 17 - 20 8\ )
(.7 Pin
13 -
~ % ..‘:T N \ AT
NN AN
\~ \\ 5
Nozzle oil seal E 63 .j 2 /J\\La ;J M
~fx I
(O] 27 - 29 1l % ¥ ()
(2.7 -3.0,20 - 21) ) S
E : Apply engine oil. .
[@] : N-m (kg-m, in-Ib) ®
(O] : Nem (kg-m, ft-Ib) BR
= : The actual shapes of clamps may differ from those illustrated here. JEF4437
ST
RS
BT
HA
Injection Tube ecosssens SO
Removal
i L. i . NJEC061850101
1. Mark the cylinder Nos. to the injection tubes, then disconnect EL
them.
e Marking should be made at proper locations and by the
proper method, so that they are not erased by fuel, etc. I

2. Remove the clamps, then disconnect the tubes one by one.
e The intake manifold is removed for explanation in the figure.

JEF340Y
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BASIC SERVICE PROCEDURE

Injection Tube and Injection Nozzle (Cont'd)

L'_J‘>Engine RH

<
No.
No. 1
y 1
J@NO_ 4| No.1 No. 4

JEF341Y

A

al 220 *: The actual shapes

. irtnp. G of clamps may
l::glt ening &3 differ from those
° P ) illustrated here.

JEF4447

;>\q\: Flat-bladed screwdriver

Garter spring

JEF343Y

Installation
NJEC061850102

1. Referring to the figure and the marking which were made for
installation, connect the injection tubes to all the cylinders.

2. Connect temporarily the tubes to the cylinder head side only
by screwing 2 to 3 turns. Make sure that all tubes can be con-
nected to the pump side also.

3. Then, tighten the flare nuts of the cylinder head side and pump
side, starting from the opposite side from you.

4. Attach the injection tube clamp in the direction shown in the

figure.

5. Insert tightening bolts of the clamp (4-tube type) from the rear
to the front of the engine.

Injection Nozzle Oil Seal
Removal
. . NJEC0618S0201
Using a tool such as a flat-bladed screwdriver, pry the flange of the
seal, then remove it.
Installation
i L. i . NJEC061850202
1. After the high-pressure injection nozzle assembly is installed,
push the seal from the cylinder head side until it contacts the
flange.
2. Make sure that the garter spring of the seal on the high-pres-
sure injection nozzle assembly side is not falling.
e Replace the oil seal with new one when the high-pressure
injection nozzle assembly is removed. (It is not necessary
to replace the oil seal when only injection tubes are
removed.)

NJEC0618502
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BASIC SERVICE PROCEDURE

Injection Tube and Injection Nozzle (Cont'd)

No. 1, 3 cylinders

& &

<j Engine front

No. 2, 4 cylinders

JEF344Y

High pressure injection.
_-nozzle assembly

i

Nozzle support_
JEF345Y

Spill Tube
Removal
. NJE_CDGISSOSUJ
Loosen and remove the mounting bolts and flare nuts in the
reverse order of the numbers in the figure.
e When the flare nuts are loosened, hold the head of hexagonal
retaining bolts (head inside) using a wrench.
Installation
. . . NJE60618_50302
1. Tighten the flare nuts and mounting bolts in the numerical
order shown in the figure.
e When the flare nuts are tightened, hold the head of the hex-
agonal retaining bolts (head inside) using a wrench.

2. To prevent interference with the rocker cover, place the spill
gasket joint within the range shown by the arrow, then tighten
the mounting bolts. (Be especially careful about No. 2 and 4
cylinders.)

e After the spill tube is installed, check the airtightness of
the spill tube.

e After the bolts are tightened, the joint of the spill tube gasket
might be broken. However, this will not affect function.

NJEC0618S03

High Pressure Injection Nozzle Assembly
Removal
NJEC0618S0401

1. Remove the nozzle support, then pull out the high-pressure
injection nozzle assembly by turning it clockwise/
counterclockwise.

2. Using a tool such as a flat-head screwdriver, remove the cop-
per washer inside the cylinder head.
CAUTION:
Do not disassemble the high-pressure injection nozzle.
Installation
) NJEC061850402
1. Insert the nozzle gasket to the cylinder head hole.

2. Attach the O-ring to the mounting groove of the nozzle side,
then insert it in the cylinder head.

NJEC0618504

TEST AND ADJUSTMENT

WARNING:

When using nozzle tester, be careful not to allow diesel fuel
sprayed from nozzle to contact your hands or body, and make
sure your eyes are properly protected with goggles.

NJEC0619
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BASIC SERVICE PROCEDURE

Injection Tube and Injection Nozzle (Cont'd)

[N
Spill tube «

Vi

JEF348Y

Inspection for Spill Tube Airtightness R

Before the rocker cover is installed, perform the inspection as fol-
lows.

1. Connect the handy vacuum pump to the spill hose.

2. Check that the airtightness is maintained after the negative
pressure shown below is applied.

Standard:

-53.3 to —66.7 kPa (=533 to —667 mbar, —400 to —500
mmHg, —15.75 to —19.69 inHQ)

Air Bleeding of Fuel Piping N
After the repair, bleed air in the piping by pumping the priming
pump up and down until it becomes heavy.

Injection Pressure Test
NJEC0619503

1. Install injection nozzle assembly to injection nozzle tester and
bleed air from flare nut.

2. Pump the tester handle slowly (one time per second) and
watch the pressure gauge.

3. Read the pressure gauge when the injection pressure just
starts dropping.

Initial injection pressure:
New
21,476 - 22,457 kPa (214.7 - 224.5 bar, 219 - 229
kg/cm 2, 3,114 - 3,256 psi)
Limit
18,275 kPa (182.7 bar, 186 kg/cm 2, 2,650 psi)

e Theinjection nozzle assembly has a 2-stage pressure injection
function. However, the judgement should be made at the first
stage of the valve opening pressure.

Always check initial injection pressure using a new nozzle.

EC-24



BASIC SERVICE PROCEDURE

Injection Tube and Injection Nozzle (Cont'd)

Spray Pattern Test

NJEC0619S05

1. Check spray pattern by pumping tester handle one full stroke
per second.

NG spray pattern:

|
|
| @
I B c D
|
| Does not inject straight and strong (B in the figure).
I . : . MA
: ! Fuel drips (C in the figure).
|
: NG
|
|

Does not inject evenly (D in the figure).
2. If the spray pattern is not correct, replace injection nozzle [E[

OK
assembly.
SEF434Z LG
Electronic Control Fuel Injection Pump
REMOVAL AND INSTALLATION I n
Fuel injection pump sprocket
Dowel pin FE
Engine front
o 3 - '\
R QB — [O] 38 - 41 CL
Electronic control /‘ (3.8 - 4.2, 28 - 30)
fuel injection pump
(F] : Flange portion) ! Washer MT
I/ AT
1[4 - 55 AX

7 -57,34 -4
Seal Washeerg(4 57,3 R

SU

Fuel connector

(Return side) BR

Q@ Eye-bol
0 ‘:00 ye-bolt
‘ql 40 - 49 (4.0 - 5.0, 29 - 36) @T
(2.8 - 3.8, Fuel injection pump ©

Copper washer
rear bracket ?} Q

(4 (2288 -3-:,3.8, Fuel connector ) :E):y(:grii:nitj!; BS
21 - 27) (Feed side) E_:;,Je-bon ' ’
20 - 29 (2.0 - 3.0, 15 - 21)
JEF350Y T

R e m OV3.| NJEC0620S01
1. Remove the parts shown below. HIA
e Engine hood
e Engine coolant (drain)
e Engine cover SG
e Heater pipe under intake manifold
e Injection tubes EL
e Right splash cover (with undercover)
e Right front wheel

IDX
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BASIC SERVICE PROCEDURE

Electronic Control Fuel Injection Pump (Cont’d)

e 2

Stopper _ A
-

JEF352Y

c Alignment mark

(O " (
N 7
/// _— 0()(\P_u/jched mark)
) JEF353Y|

Face to
face: 5 mm

20 mm >
(0.79 in)

KV11106010

JEF355Y

Disconnect the fuel hoses from the fuel injection pump.
Disconnect the harness connector from the fuel injection
pump.

Disconnect the connector by pulling the connector stopper
fully.

When the stopper is fully pulled, the connector will be discon-
nected together. For installation, push the connector half way
first, then press the stopper until it locks, so that the connec-
tor is connected together.

Remove the fuel injection pump rear bracket.

Remove the front chain case.

Move the power steering fluid reservoir tank from the bracket.
Loosen and remove the mounting bolts in the reverse order of
the numbers shown in the figure.

As for bolts 6, 10, and 11, remove with rubber washer because
there is not enough space for removing only the bolts.

CAUTION:
To prevent foreign objects from getting in the engine, cover
the opening during the removal of the front chain case.

Adjust the No. 1 cylinder to the top dead center position.

Turn the crankshaft pulley clockwise, then align the alignment
mark (punched mark) of the camshaft sprocket to the position
shown in the figure.

There is no indicator on the crankshaft pulley.

It is not necessary to mark the secondary timing chain for
removal because it can be matched by the link color for instal-
lation. However, the alignment mark on the fuel injection pump
sprocket is difficult to see; mark it if necessary.

Remove the chain tensioner.

Push the plunger of the chain tensioner, then fix it with a tool
such as a push pin.

Using the hexagon wrench (face to face: 5 mm) (SST), remove
the mounting bolts, then remove the chain tensioner.

A multi-purpose tool may also be used.
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BASIC SERVICE PROCEDURE

Electronic Control Fuel Injection Pump (Cont'd)

Face fo 8. Remove the timing chain slack guide.

face: 6 mm e Using the hexagon wrench (face to face: 6 mm, short-type)
20 mm (SST), remove the mounting bolts, then remove the timing G
(0.79 in) chain slack guide.

KV11106020 MA

EM

JEF356Y LG

9. Remove the timing chain tension guide.

10. Remove the secondary timing chain.
e Only the timing chain can be removed without removing the

Secondary
timing chain sprockets.
E @ FE
. GL
n guide__
Dy
JEF357Y MT
6 . 26 11. Fix the fuel injection pump sprocket.
(024) dia. T70 o . . . .
Hole T (1.02) a. Insert the positioning stopper pin (SST) in the 6 mm (0.24 in) AT
6 (0.24) dia. 80 (3.15) \@ dia. hole of the fuel injection pump sprocket.
KV11106030\ | «y11706030 | KV11106040 b. Using the torx wrench (SST), turn the pump shaft gradually to

adjust the hole position of the fuel injection pump sprocket. AX
c. Insert the positioning stopper pin through the fuel injection

pump body to fix the sprocket. U
Unit: mm (in) — KV1110604071 | BR
JEF358Y
Pump flange e Insert the positioning stopper pin until its flange contacts the S
Fuel injection pump fuel injection pump sprocket.
KV11106030 d. Remove the torx wrench (SST).
RS
- BT
KV11106040
Fuel injection HA
pump sprocket”f
JEF359Y
SG
EL
IDX
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BASIC SERVICE PROCEDURE

Electronic Control Fuel Injection Pump (Cont’d)

Face to face: 6 mm
j 42 mm
(1.65 in)

KV11106030 \A//]@Q \&
W \{ KV11106050

7 -
(%& Washer \\\
Mounting bolt™

JEF360Y

Fuel injection W
pump sprocket

KV11106030

KV11106050
Mounting bolt

JEF361Y

KV11106060 \LC{%\Q@Z}}“ =
\. e T
S Ff;j@
S Ny S
Holeﬁ&&ﬁf% ha aj/
E\ )

KV11106030 2O \
/<

KV11106030

JEF362Y

Fuel injection pump

Fuel injection
pump sprocket ~

Face “a” and “b”

KV11106060

JEF363Y

29 mm (1.14 in)
Face to
face:

9.5 mm

O\

G
Face to face:
12.7 mm

KV11106070

JEF364Y

12. Using the hexagon wrench (face to face: 6 mm, long-type)

(SST), remove the mounting bolts of the fuel injection pump
sprocket.

It is not necessary to remove the washer of the fuel injection
pump sprocket.

13. Using the sprocket holder (SST), hold the fuel injection pump

sprocket to prevent falling.

When the sprocket holder is installed, if the positioning stop-
per pin interferes, pull out the stopper pin approximately 10
mm (0.39 in), then install it.

After the sprocket holder is installed temporarily, insert the
extension bar (SST) and Torx socket in the three holes A. After
positioning the holes, tighten the holder mounting bolts. (Refer
to the step 14 about the tool.)

The length of the sprocket holder mounting bolts should be
approximately 15 mm (0.59 in) (M6 thread length).

Make sure that the a- and b-faces of the sprocket holder con-
tact the bottom side of the sprocket 15 mm (0.59 in) (small
diameter side).

CAUTION:
Do not remove the sprocket holder until the fuel injection
pump is installed.

Atfter the sprocket holder is installed, pull out the positioning
stopper pin (SST) from the fuel injection pump sprocket.

14. Using the extension bar [SST: whole length 43 mm (1.69 in)]

and the Torx socket (Q6-E12: commercially available), remove
the mounting bolts, them remove the fuel injection pump
toward the rear of the engine.

e Even after all the mounting bolts are removed, the fuel injec-
tion pump is still held by a dowel pin.
CAUTION:

Do not disassemble or adjust the fuel injection pump.

EC-28



BASIC SERVICE PROCEDURE

Electronic Control Fuel Injection Pump (Cont'd)

15. Remove the fuel injection pump mounting bolts.

Fuel injecti
DOWZT p'inr:ec on pHmp e The seal washer of the mounting bolts cannot be reused.
s CAUTION: @l
KV11106070 For removal, be careful not to drop the seal washer into the
engine. MA
B EM
E12 Torx socketﬂ-/’ 4J Mounting bolt
JEF365Y LG
Installation N
— e Itis not necessary to adjust the injection timing by changing the
— I giole 0.24 i) di installation angle which used to be performed with conven-
\% mm (024 in) dia. tional fuel injection pumps. The installation position can be
O simply decided by the dowel pin and the mounting bolts. EE

1. Before the fuel injection pump is installed, check that the notch
of its flange and the 6 mm (0.24 in) dia. hole on the body are

®)
8
o)

aligned. CL
Pump flange

JEF366Y mﬂjr

, 2. Insert the fuel injection pump to the mounting position from the
Dowel pin ,  Mounting bolt rear of the engine. AT

e Adjust the fuel injection pump bracket position to the dowel pin,

- then install it.
AX
Seal washer

SU
Fuel injection pump R

JEF367Y

3. Using the extension bar (SST) and the Torx socket, tighten the S
mounting bolts of the fuel injection pump.

4. Remove the sprocket holder (SST).

RS
29 mm (1.14 in)
Face to B\G
face: O
9.5 mm _i =
Face to face:
12.7 mm H:HA
KV11106070
JEF364Y
6 (0.24) dia 26 5. Using the torx wrench (SST), turn the pump shaft gradually to §C
Hole ' — " T (102 adjust the position of the flange. Then, insert the positioning
6 (0.24) dia. \éﬂ;o (3-15) i stopper pin (SST) to the 6 mm (0.24 in) dia. hole of the fuel
KV11106030 _t injection pump sprocket through the pump flange and the [EL
| KV11106030 KV11106040 pump body

6. Remove the torx wrench (SST).

(
& \_Fuel injection
g AN _pump sprocket
Unit: mm (in) S KV111060407 |

JEF358Y
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BASIC SERVICE PROCEDURE

Electronic Control Fuel Injection Pump (Cont’d)

Face to face: 6 mm

KV11106030 \/}Q{ @j ?‘Iz_ﬁr;‘Tn)
)

KV11106050

7 -
(%& Washer \\\
Mounting bolt™

JEF360Y

Alignment mark

(Dark blue link)
Alignment mark
(Punched mark)

Alignment mark
(Dark blue link)

Secondary timing chain

Camshaft
sprocket

Tension guide
4 Alignment mark
= (Punched mark)

Fuel injection pump sprocket

mﬁ rQ
Alignment mark (Yellow link)

JEF368Y

Face to
face: 6 mm

20 mm
(0.79 in)
KV11106020
JEF356Y

Face to
face: 5 mm 4

==
:\_\ qv\_}
7 N
20 mm KV11106010Z]
(0.79 in) . — O

!
Y\

@

KV11106010 |~

JEF355Y

11.

12.

Using the hexagon wrench (face to face: 6 mm, long-type)
(SST), tighten the sprocket mounting bolt.

When the washer of the fuel injection pump sprocket is
removed, install it with the marking “F” (front) facing the front
of the engine.

Pull out the positioning stopper pin (SST).

Install the secondary timing chain.

Align the alignment marks of the sprockets and those of the
chain, then install it.

The figure shows the installation state and names of the sec-
ondary timing chain and other related parts.

. Install timing chain tension guide.

The upper installation bolt is longer than the lower.

Using a hexagon wrench (face to face: 6 mm, short-type)
(SST), install the timing chain slack guide.

Install the chain tensioner.

Push the plunger of the chain tensioner, then hold it with a tool
such as a push pin, and install it.

Using a hexagon wrench (face to face: 5 mm) (SST), tighten
the mounting bolts.

Installation is possible by a multi-purpose tool also.
Pull out the tool such as a push pin which holds the plunger.

Make sure that the alignment marks of the sprockets and
timing chain are aligned.

EC-30
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Electronic Control Fuel Injection Pump (Cont'd)

Tension guide

JEF369Y

5 mm (0.20 in) (Apply in advance.)

A

10 mm —
(0.39 in) @
Same length for \ e
RH and LH Mo
Rear chain case \\,“ﬁ\\//\y
~ 2

Oil pump —3% Liquid gasket
application area

JEF370Y

JEF352Y

JEF351Y

13.

a.

16.

17.

Install the front chain case.

Install the tension guide to the back side of the front chain
case.
If the front chain case is tilted, the tension guide may fall off.
Therefore, when installing the front chain case, hold it verti-
cally.

Apply Three Bond 1207C (KP510 00150) to both ends of the
arch area of the oil pump (contact surface of rear chain case)
as shown in the figure.

Install the front chain case.

Align the dowel pin of the oil pump case to the pin hole, then
install it.

Install bolts 6, 10, and 11 (shown in the figure) with the rubber
washer to the front chain case.

Tighten the mounting bolts in the numerical order shown in the
figure.

After all bolts are tightened, tighten the mounting bolts in the
numerical order shown in the figure again.

. Install the fuel injection pump rear bracket.

Tighten all the bolts temporarily, then tighten them securely
with the mounting face securely contacting the fuel injection
pump and the pump bracket.

. Connect the fuel injection pump harness connector.

Insert the harness connector securely until the stopper locks.

Push the connector half way first, then press the stopper until
it locks, so that the connector is connected together.

Connect the fuel hoses.

When the hoses are disconnected at the fuel gallery side,
insert until the hoses contact the valve, then install the clamp
securely.

Install other parts in the reverse order of removal.

EC-31
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BASIC SERVICE PROCEDURE

Fuel Filter

Priming pump

SEF375Y

Fuel Filter

DESCRIPTION NoECOs23

A water draining cock is on the lower side and a priming pump for
bleeding air is on the upper side.

AIR BLEEDING Cecosss

1. After the repair, bleed air from the piping by pumping the prim-
ing pump up and down until it becomes heavy.

2. To start the engine, rotate the starter for a maximum of 30
seconds. To start the engine more quickly, crank the engine
while pumping the priming pump (requires two workers).

3. If the engine does not start after rotating the starter for a maxi-
mum of 30 seconds, stop it once, and pump the priming pump
again until it becomes heavy.

Rotate the starter again until the engine starts running.
After the engine starts, let it idle for at least 1 minute to stabi-
lize the behavior.

e When air is bled completely, the pumping of the priming
pump suddenly becomes heavy. Stop the operation at that
time.

e If it is difficult to bleed air by the pumping of the priming
pump (the pumping of the priming pump does not become
heavy), disconnect the fuel supply hose between the fuel
filter and the injection pump. Then, perform the operation
described above, and make sure that fuel comes out. (Use
a pan, etc. so as not to spill fuel. Do not let fuel get on
engine and other parts.) After that, connect the hose, then
bleed air again.

e Start engine and let it idle for at least one minute after

performing air bleeding.

WATER DRAINING NIECO825

1. Remove the fuel filter, filter bracket, protector assembly from
the dash panel as follows.

a. Remove the air cleaner case (upper), air duct assembly, and
vacuum hose for brake booster (between the vacuum pump
and vacuum pipe).

CAUTION:

After the duct is removed, cover the opening with gum tape,

etc. to prevent foreign object from getting into the engine

during the operation.

b. Disconnect the water level warning sensor harness connector.

c. Remove the mounting nuts on the dash panel, then remove the
fuel filter, filter bracket, and protector assembly from the dash
panel.

e Itis not necessary to disconnect the fuel hose.

2. Using a tool such as a pliers, loosen the water draining cock
at the bottom of the water level warning sensor located under
the fuel filter.

o &
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BASIC SERVICE PROCEDURE
Fuel Filter (Cont'd)

3. Install the fuel filter, filter bracket, and protector assembly tem-
porarily. Then, drain the water by pumping the priming pump
with the filter standing straight. @l

e Extend the drain hose if necessary.
Water amount when the Ml lights up:
65 - 100 m¢ (2.3 - 3.5 Imp fl 0z)
CAUTION:
When the water is drained, the fuel is also drained. Use a pan, EM

etc. to avoid fuel adherence to the rubber parts such as the
engine mount insulator.

4. Tighten the water draining cock, then install the fuel filter, filter LG
bracket, protector assembly in the reverse order of removal.

CAUTION:
Do not over-tighten the water draining cock. This will damage

the cock thread, resulting in water or fuel leak.
5. Bleed air of the fuel filter. Refer to EC-32. EE

e Start engine and let it idle for at least one minute after
performing air bleeding.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
DTC and MI Detection Logic

DTC and MI Detection Logic

When a malfunction is detected, the malfunction (DTC) is stored in the ECM memory.
The MI will light up each time the ECM detects malfunction. For diagnostic items causing the Ml to light up,
refer to “TROUBLE DIAGNOSIS — INDEX”, EC-4.

Diagnostic Trouble Code (DTC)

NJEC0626

NJEC0627
HOW TO READ DTC
The DTC can be read by the following methods.
® Without CONSULT-II
ECM displays the DTC by a set of four digit numbers with Ml illumination in the diagnostic test mode Il (Self-
diagnostic results). Example: 0103, 0807, 1002, etc.
With CONSULT-II
CONSULT-II displays the DTC in “SELF-DIAG RESULTS” mode. Examples: P0115, P0571, P1202, etc.
These DTCs are prescribed by 1SO15031-6.
(CONSULT-II also displays the malfunctioning component or system.)
e Output of the trouble code means that the indicated circuit has a malfunction. However, in the Mode
Il it does not indicate whether the malfunction is still occurring or occurred in the past and returned
to normal.
CONSULT-II can identify them. Therefore, using CONSULT-II (if available) is recommended.

HOW TO ERASE DTC
How to Erase DTC ( With CONSULT‘”) NJEC062750201

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
5 seconds and then turn it “ON” (engine stopped) again.

2. Touch “ENGINE”.
3. Touch “SELF-DIAG RESULTS".
4. Touch “ERASE”. (The DTC in the ECM will be erased.)

NJEC0627S01

NJEC0627S02

How to erase DTC (With CONSULT-II)

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once.
Wait at least 5 seconds and then turn it “ON” again.

SELECT SYSTEM SELECT DIAG MODE SELF DIAG RESULTS
ENGINE SELF-DIAG RESULTS DTC RESULTS TIME
DATA MONITOR
COOLANT TEMP SEN 0
ACTIVETEST [P0115]
ECM PART NUMBER
2. Turn CONSULT-Il “ON” and touch 3. Touch “SELF-DIAG RESULTS". 4. Touch “ERASE”. (The DTC in the
“ENGINE”. ECM will be erased.)

SEF246Z

The emission related diagnostic information in the ECM can be erased by selecting “ERASE” in the “SELF-
DIAG RESULTS” mode with CONSULT-II.

How to Erase DTC (® Without CONSULT-II) I

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
5 seconds and then turn it “ON” (engine stopped) again.

2. Change the diagnostic test mode from Mode Il to Mode | by using the data link connector. (See EC-36.)

The emission related diagnostic information in the ECM can be erased by changing the diagnostic test mode.

e If the battery is disconnected, the emission-related diagnostic information will be lost after approx.
24 hours.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Trouble Code (DTC) (Cont’d)

e Erasing the emission-related diagnostic information using CONSULT-II is easier and quicker than

switching the diagnostic test mode using the data link connector.

Malfunction Indicator (MI)

DESCRIPTION

/

SAT652J

The Ml is located on the instrument panel.
1. The MI will light up when the ignition switch is turned ON without the engine running. This is a bulb check.

e If the MI does not light up, refer to EL-129, [EL-129, “WARNING LAMPS" or see EC-213.

2. When the engine is started, the MI should go off.

If the MI remains on, the on board diagnostic system has detected an engine system malfunction.
If Ml illuminates or blinks irregularly after starting engine, water may have accumulated in fuel filter.

Drain water from fuel filter. Refer to “WATER DRAINING”, EC-32.

On Board Diagnostic System Function
The on board diagnostic system has the following three functions.

NJEC0628

NJEC0628501

Diagnostic Test KEY and ENG. Function Explanation of Function
Mode Status
Mode | Ignition switch in | BULB CHECK This function checks the Ml bulb for damage (blown,
ON position open circuit, etc.).
R If the MI does not come on, check MI circuit. (See
@) FC-213)
Engine stopped
W,
B
Engine running MALFUNCTION This is a usual driving condition. When ECM detects a
N WARNING malfunction, the MI will light up to inform the driver that
\@ OJ a malfunction has been detected.
Mode I Ignition switch in | SELF-DIAGNOSTIC RESULTS | This function allows DTCs to be read.

ON position

Engine stopped

5

<oy
B

EC-35
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator (Ml) (Cont’d)

How to Switch Diagnostic Test Modes

Turn ignition switch

(.@ “ON” (Do not start
engine.)
=

y

A

Mode | — MI BULB CHECK. *2
MI should come on.

Check MI circuit. *1

NJEC0628502

NG .
Repair harness or connector.

OK

NG

OK

A

y

€ » &

Start engine.

len T T T T T few

Connect CHK and IGN terminals
with a suitable harness.
MI should come off.

/| [T T 17111 |\Datalink

connector

Diagnostic Test Mode |
— MALFUNCTION WARNING

v

NG Check MI and DDL
»| circuit. *3

£>| Repair harness or connectors.

OK

OK

‘ Wait at least 2 seconds.

A

OK

I

leN T T T T T fcwl

n___/

Disconnect the suitable harness
between CHK and IGN terminals.

connector

/| T T T T T |\Datannk

A 4

DIAGNOSTIC TEST MODE Il
— SELF-DIAGNOSTIC RESULTS

A 4

(ERASING ECM M

leNl T T T T T Jowd

/| [T T T 111 |\Data|ink

connector

EMORY)

y

‘ Wait at least 2 seconds.

after approx. 10 seconds.

@ Switching the modes is not possible when the engine is running.
@® When ignition switch is turned off during diagnosis, power to ECM will drop

The diagnosis will automatically return to Diagnostic Test Mode 1.

leN T T T T T Tow

connector

/| CT T T 1171 |\Datannk

If the suitable harness is disconnected
at this time, the DTC will be erased
from the backup memory in the ECM.

EC-36
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator (M) (Cont'd)

Diagnostic Test Mod e | — Bulb Check R

In this mode, the Ml on the instrument panel should stay ON. If it remains OFF, check the bulb. Refer to EL-129,
ElL-129, “WARNING LAMPS” or see EC-213.

Diagnostic Test Mod e | — Malfunction Warning R
Ml Condition
ON When the malfunction is detected or the ECM’s CPU is malfunctioning.
OFF No malfunction.

Diagnostic Test Mode Il — Self-diagnostic Results

NJEC0628S05

In this mode, DTC is indicated by the number of blinks of the MI as shown below.

Example: DTC No. 0102 and No. 0403
0.6 0.3 0.6 0.3

N T T

ON

OFF
(
$ $
0.9 0.3 2.1 0.6 0.9 21 .
-, Unit: second
DTC No. 0102 DTC No. 0403

SEF298QA

Example: DTC No. 1003
0.6 0.3

0.6 0.9 0.3 2.1

Unit: second
DTC No. 1003

SEF162PB

Long (0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indicates the
two RH digits of number. For example, the MI blinks 10 times for 6 seconds (0.6 sec x 10 times) and then it
blinks three times for about 1 second (0.3 sec x 3 times). This indicates the DTC “1003”.

In this way, all the detected malfunctions are classified by their DTC numbers. The DTC “0505” refers to no
malfunction. (See TROUBLE DIAGNOSIS — INDEX, EC-4.)

How to Erase Diagnostic Test Mode Il (Self-diagnostic results) I

The DTC can be erased from the backup memory in the ECM when the diagnostic test mode is changed from
Diagnostic Test Mode Il to Diagnostic Test Mode |. (Refer to “How to Switch Diagnostic Test Modes”, EC-36.)

e If the battery terminal is disconnected, the DTC will be lost from the backup memory within 24
hours.

e Be careful not to erase the stored memory before starting trouble diagnoses.

EC-37
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator (Ml) (Cont’d)

Relationship Between MI, DTC, CONSULT-Il and Driving Patterns

NJEC0628507

_ LA

NG Detection

This driving pattern does not satisfy
self-diagnostic condition.

This driving pattern satisfies
self-diagnostic condition.

L L L

*2

L L LU

oL

o

IR

)
.
3,

Driving Pattern
Engine RUN (ON)
(IGN)
STOP (OFF)
e
ON
MI
OFF
ECM DTC DISPLAY \
NO *4
DISPLAY
CONSULT-II
SELF- /*6
DIAGNOSTIC DTC exists.
RESULTS
§CREEN DTC does not
DATA MONITOR &St
(AUTO TRIG)
SCREEN 0
SELF- COUNTER
DIAGNOSTIC
RESULTS
SCREEN

SEF879Y

*1:

*2:

*3:

When a malfunction is detected,
MI will light up.

When the same malfunction is
detected in two consecutive driv-
ing patterns, Ml will stay lit up.

MI will go off after vehicle is driven
three times without any malfunc-
tions.

*4:

*5:

When a malfunction is detected
for the first time, the DTC will be
stored in ECM.

The DTC will not be displayed any
longer after vehicle is driven 40
times without the same malfunc-
tion. (The DTC still remain in
ECM.)

EC-38

*6: Other screens except SELF-DIAG-

NOSTIC RESULTS & DATA
MONITOR (AUTO TRIG) cannot
display the malfunction. DATA
MONITOR (AUTO TRIG) can dis-
play the malfunction at the
moment it is detected.



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SEF378Y
NISSAN
CONSULT -l
ENGINE
START (NISSAN BASED VHCL)
START (RENAULT BASED VHCL)
SUB MODE

MBIB0233E

SELECT DIAG MODE

SELF-DIAG RESULTS

DATA MONITOR

ACTIVETEST

ECM PART NUMBER

SEF320Y

CONSULT-II
CONSULT-I
CONSULT-Il INSPECTION PROCEDURE I
1. Turn ignition switch OFF.
2. Connect “CONSULT-II" and “CONSULT-II CONVERTER” to
data link connector.
(Data link connector is located under the driver side dash
panel.)
3. Turn ignition switch ON.
4. Touch “START (NISSAN BASED VHCL)".
5. Touch “ENGINE”".
If “ENGINE” is not indicated, go to Gl-38, “CONSULT-Il Data
Link Connector (DLC) Circuit”.
6. Perform each diagnostic test mode according to each service
procedure.
For further information, see the CONSULT-Il Operation
Manual.

EC-39

MA

EM

LG

FE

CL

T

AT

SU

BR

ST

RS

BT

FA

SC

EL



CONSULT-II (Cont’d)

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

ENGINE CONTROL COMPONENT PARTS/CONTROL

SYSTEMS APPLICATION

=NJEC0629502

DIAGNOSTIC TEST MODE
em SREI'E‘;JDL'?SG DAT/?OMRON" ACTIVE TEST
Engine coolant temperature sensor X X
Vehicle speed sensor X X
E Accelerator position sensor X X
E Accelerator position switch X X
E Crankshaft position sensor (TDC) X X
O |INPUT
% Ignition switch (start signal) X
8 Park/Neutral position (PNP) switch (where fitted) X
g Battery voltage X X
% Mass air flow sensor X X
; Stop lamp switch X
% Glow relay X X
OUTPUT EGR volume control valve X X
Cooling fan relay X X X
X: Applicable

SELF-DIAGNOSTIC MODE

Regarding items detected in “SELF-DIAG RESULTS” mode,
refer to “TROUBLE DIAGNOSIS — INDEX”, EC-4_]

DATA MONITOR MODE

NJEC0629503

NJEC0629S04

Monitored item

ECM

[Unit] input !Vlam Description Remarks
. signals
signals
CKPS-RPM (TDC) The engine speed computed from the
[rpm] O O crankshaft position sensor (TDC) signal
is displayed.
CMPS-RPM-PUMP The engine speed computed from the
[rpm] O O pulse signal sent from electronic control
fuel injection pump is displayed.
COOLAN TEMP/S The engine coolant temperature (deter- | e When the engine coolant temperature
[°C] or [°F] mined by the signal voltage of the sensor is open or short-circuited, ECM
O O engine coolant temperature sensor) is enters fail-safe mode. The engine cool-
displayed. ant temperature determined by the ECM
is displayed.
VHCL SPEED SE The vehicle speed computed from the
[km/h] or [mph] O O vehicle speed sensor signal is dis-
played.
FUEL TEMP SEN The fuel temperature (sent from elec-
[°C] or [°F] O O tronic control fuel injection pump) is dis-
played.
ACCEL POS SEN o o The accelerator position sensor signal
V] voltage is displayed.
OFF ACCEL SW O O Indicates [ON/OFF] condition from the

[ON/OFF]

accelerator position switch signal.
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CONSULT-II (Cont’d)

Monitored item ECM Main
[Unit] input signals Description Remarks
signals 9 Gl
SPILL/V [°CA] The control position of spill valve (sent
O from electronic control fuel injection MA
pump) is displayed.
BATTERY VOLT [V] The power supply voltage of ECM is
O O displayed. EM
P/N POSI SW*1 Indicates [ON/OFF] condition from the
[ON/OFF] (where O O park/neutral position switch signal. LG
fitted)
START SIGNAL O O Indicates [ON/OFF] condition from the e After starting the engine, [OFF] is dis-
[ON/OFF] starter signal. played regardless of the starter signal.
BRAKE SW o o Indicates [ON/OFF] condition from the
[ON/OFF] stop lamp switch signal. EE
BRAKE SW2 O O Indicates [ON/OFF] condition from the
[ON/OFF] brake pedal position switch signal. clL
IGN SW o o Indicates [ON/OFF] condition from igni-
[ON/OFF] tion switch signal.
MAS AIR/FL SE [V] O O The signal voltage of the mass air flow |e When the engine is stopped, a certain T
sensor is displayed. value is indicated.
INT/A VOLUME [mg/] The intake air volume computed from AT
the mass air flow sensor signal is dis-
played.
F/CUT SIGNAL The [ON/OFF] condition from decelera- AX
[ON/OFF] tion fuel cut signal (sent from electronic
O control fuel injection pump) is displayed.
OFF---Fuel is cut off. SU
ON:--Fuel is not cut off.
GLOW RLY The glow relay control condition (deter- BR
[ON/OFF] O mined by ECM according to the input
signal) is displayed.
COOLING FAN Indicates the control condition of the Sil§
[LOW/HI/OFF] cooling fans (determined by ECM
O according to the input signal).
LOW ... Operates at low speed. RS
HI ... Operates at high speed.
OFF ... Stopped.
BARO SEN [kPa] The barometric pressure (determined by BT
0O o the signal voltage from the barometric
pressure sensor built into the ECM) is
displayed. A
EGR VOL CON/V Indicates the EGR volume control value
[step] computed by the ECM according to the sc
O input signals.
The opening becomes larger as the
value increases.
EL
*1: On models not equipped with park/neutral position (PNP) switch, “OFF” is always displayed regardless of gear shift position.
NOTE:
Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically. DX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

ACTIVE TEST MODE

NJEC0629505

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® Ignition switch: ON e Harness and connector
COOLING EAN ° Ppera”te“thf cooling fan at Cooling fan moves at “LOW”, “HlI e Cooling fan motor
LOW”, “HI” speed and turn speed and stops. o Cooling fan rela
“OFF” using CONSULT-II. g Y
e Ignition switch: ON
EGR VOL e Change EGR volume control EGR volume control valve makes |e Harness and connector
CONT/V valve opening step using CON- | an operating sound. e EGR volume control valve
SULT-II.
e Ignition switch: ON (Engine
stopped) .
GLOW RLY e Tum the glow relay “ON” and Glow relay makes the operating e Harness and connector
sound. e Glow relay

“OFF” using CONSULT-II and
listen to operating sound.

DATA MONITOR

Recording Data...11%

NO DTC

CKPS-RPM(TDC) XXX rpm
CMPS-RPM-PUMP XXX rpm
COOLANTEMP/S XXX °C
VHCL SPEED SE XXX km/h
FUEL TEMP SEN

1)
[ J

XXX C

SEF373Y|

SET RECORDING CONDITION

AUTO TRIG

MANU TRIG

TRIGGER POINT

||

L 11

0% 20% 40% 60% 80% 100%

RECORDING SPEED

2)

MIN

/64 /32 /16 /8

MAX

/4 /2 FULL

SEF707X

REAL TIME DIAGNQOSIS IN DATA MONITOR MODE

CONSULT-II has two kinds of triggers and they can be selected by
touching “SETTING” in “DATA MONITOR” mode.

NJEC0629506

“AUTO TRIG” (Automatic trigger):

The malfunction will be identified on the CONSULT-II screen in
real time.

In other words, DTC will be displayed if the malfunction is
detected by ECM.

At the moment a malfunction is detected by ECM, “MONITOR”
in “DATA MONITOR” screen is changed to “Recording Data ...
xx%" as shown at left, and the data after the malfunction detec-
tion is recorded. Then when the percentage reached 100%,
“REAL-TIME DIAG” screen is displayed. If “STOP” is touched
on the screen during “ Recording Data ... xx%", “REAL-TIME
DIAG” screen is also displayed.

The recording time after the malfunction detection and the
recording speed can be changed by “TRIGGER POINT” and
“Recording Speed”. Refer to CONSULT-II OPERATION
MANUAL.

“MANU TRIG” (Manual trigger):

DTC will not be displayed automatically on CONSULT-II screen
even though a malfunction is detected by ECM.

DATA MONITOR can be performed continuously even though
a malfunction is detected.

Use these triggers as follows:

1)
[ ]

“AUTO TRIG”

While trying to detect the DTC by performing the “DTC Confir-
mation Procedure”, be sure to select to “DATA MONITOR
(AUTO TRIG)” mode. You can confirm the malfunction at the
moment it is detected.

While narrowing down the possible causes, CONSULT-II
should be set in “DATA MONITOR (AUTO TRIG)” mode, espe-
cially in case the incident is intermittent.

When you are inspecting the circuit by gently shaking (or twist-
ing) the suspicious connectors, components and harness in
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CONSULT-II (Cont’d)

the “DTC Confirmation Procedure”, the moment a malfunction
is found the DTC will be displayed. Refer to GI-23, “Incident
Simulation Tests”".

2) “MANU TRIG”

e If the malfunction is displayed as soon as “DATA MONITOR”
is selected, reset CONSULT-II to “MANU TRIG". By selecting
“MANU TRIG” you can monitor and store the data. The data
can be utilized for further diagnosis, such as a comparison with
the value for the normal operating condition.

DATA MONITOR
SELECTION FROM MENU

ECM INPUT SIGNALS

MAIN SIGNALS

SELECTION FROM MENU

SET RECORDING CONDITION SET RECORDING CONDITION
AUTO TRIG

MANUTRIG MANUTRIG

TRIGGER POINT TRIGGER POINT

]
0% 20% 40% 60% 80% 100%
Recording speed Recording speed

MIN MAX

| |
0% 20% 40% 60% 80% 100%

MIN MAX

<< <<

 _ | ]
/64 132 116 /8 /4 /2 FULL /64 /32 16 /8 /4 /2 FULL

“SETTING”

MODE | BACK | LIGHT | COPY MODE | BACK | LIGHT | COPY
“AUTO TRIG” “MANU TRIG”
A malfunction can be displayed A malfunction can not be displayed
on “DATA MONITOR” screen on “DATA MONITOR” screen
automatically if detected. automatically even if detected.

SEF720X

EC-43

MA

EM

LG

FE

CL

T

AT

SU

BR

ST

RS

BT

FA

SC

EL



Introduction

TROUBLE DIAGNOSIS — INTRODUCTION

Sensors

Injection
pump
("

SEF858S

SEF233G

SEF234G

WHAT
WHEN
WHERE
HOW

KEY POINTS

Vehicle & engine model
Date, Frequencies
Road conditions
Operating conditions,
Weather conditions,
Symptoms

SEF907L

Introduction
NJEC0630

The engine has an ECM to control major systems such as fuel
injection control, fuel injection timing control, glow control system,
etc. The ECM accepts input signals from sensors and instantly
drives electronic control fuel injection pump. It is essential that both
input and output signals are proper and stable. At the same time,
it is important that there are no malfunctions such as vacuum leaks,
or other malfunctions with the engine.

It is much more difficult to diagnose an incident that occurs inter-
mittently rather than continuously. Most intermittent incidents are
caused by poor electric connections or improper wiring. In this
case, careful checking of suspected circuits may help prevent the
replacement of good parts.

A visual check only may not find the cause of the malfunctions. A
road test with CONSULT-II or a circuit tester connected should be
performed. Follow the “Work Flow”, )

Before undertaking actual checks, take a few minutes to talk with
a customer who approaches with a driveability complaint. The cus-
tomer can supply good information about such incidents, especially
intermittent ones. Find out what symptoms are present and under
what conditions they occur. A “Diagnostic Worksheet” like the
example on next page should be used.

Start your diagnosis by looking for “conventional” malfunctions first.
This will help troubleshoot driveability incidents on an electronically
controlled engine vehicle.

DIAGNOSTIC WORKSHEET N

There are many operating conditions that lead to the malfunction
of engine components. A good grasp of such conditions can make
troubleshooting faster and more accurate.

In general, each customer feels differently about an incident. It is
important to fully understand the symptoms or conditions for a
customer complaint.

Utilize a diagnostic worksheet like the one shown below in order to
organize all the information for troubleshooting.

EC-44
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Introduction (Cont’d)

Worksheet Sample

NJEC0630S0101

Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
[] Impossible to start [ 1 No combustion [ Partial combustion

Symptoms

[] Partial combustion affected by throttle position

[] Partial combustion when engine is cool
] Possible but hard to start [] Others [

[] Startability

[ Idling

] No fast idle [] Unstable [] High idle ] Low idle

[] Others [ |

] Stumble 1 Surge [ Knock [ Lack of power
[] Driveability O Others | ]

[] At the time of start [ 1 While idling
[1 Engine stall ] While accelerating ] While decelerating

[] Just after stopping [ ] While loading

L] Just after delivery ] Recently

Incident occurrence
] In the morning [] At night ] In the daytime
Frequency ] All the time ] Under certain conditions [] Sometimes
Weather conditions [1 Not affected
Weather [ Fine [] Raining [] Snowing [ Others [ ]
Temperature 1 Hot [ warm ] Cool ] Cold 1 Humid F
[] Cold [] During warm-up [] After warm-up
Engine conditions Engine speed | | | | |
1 1 1 1
0 2,000 4,000 6,000 8,000 rpm
Road conditions ] In town L] In suburbs [ Highway [ Off road (up/down)
] Not affected
[] At starting ] While idling [] At racing
o N (] While accelerating ] While cruising
Driving conditions [] While decelerating [ While turning (RH/LH)
Vehiclespeed | | o | & 1 4+ 1 4 1y ]
0 10 20 30 40 50 60 MPH
Malfunction indicator ] Turned on [] Not turned on

EC-45
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Work Flow

Work Flow

CHECK IN

NJEC0631

CHECK INCIDENT CONDITIONS.
; N R EECEEE e STEP |
Listen to customer complaints. (Get symptoms.)
v
CHECK DTC AND FREEZE FRAME DATA. v
Check and PRINT OUT (write down) DTC. Paste it on repair order sheet. Then clear. Also check  f---------------- STEP 1l
related service bulletins for information.
Symptoms collected. No symptoms, except Ml lights up,
or DTC exists at STEP II.
—| Verify the symptom by driving in the condition the customer described. 2 STEP 11l
Normal Code (at STEP II) Malfunction Code (at STEP II)
4 4
INCIDENT CONFIRMATION *3 EP IV
Verify the DTC by performing the “DTC Confirmation Procedure”. [0 STEP |
—>| Choose the appropriate action. } __________________________ 3. gTEP V
Malfunction Code (at STEP Il or 1V) Normal Code (at both STEP Il and V)
A
| BASIC INSPECTION |
______________________________________________________ » SYMPTOM BASIS (at STEP I or IlI)
. _
‘ Perform inspections according to Symptom Matrix Chart. ‘
v A
| TROUBLE DIAGNOSIS FOR DTC PXXXX. *4 STEP VI
A
| REPAIR/REPLACE |
A
FINAL CHECK
NG| Confirm that the incident is completely fixed by performing BASIC INSPECTION and DTC | STEP VI
Confirmation Procedure (or OVERALL FUNCTION CHECK). Then, erase the unnecessary
(already fixed) DTCs in ECM.
¥ OK
CHECK OUT
YEC400A
*1  If time data of “SELF-DIAG perform “TROUBLE DIAGNOSIS Refer to “TROUBLE DIAGNOSIS
RESULTS” is other than “0”, per- FOR INTERMITTENT INCIDENT", FOR POWER SUPPLY”, EC-72.
form “TROUBLE DIAGNOSIS EC-71. *4  |f malfunctioning part cannot be

*2

FOR INTERMITTENT INCIDENT”,
EC-71.

If the incident cannot be verified,

If the on board diagnostic system
cannot be performed, check main
power supply and ground circuit.

EC-46

detected, perform “TROUBLE
DIAGNOSIS FOR INTERMIT-
TENT INCIDENT", EC-71.



TROUBLE DIAGNOSIS — INTRODUCTION
Work Flow (Cont’d)

DESCRIPTION FOR WORK FLOW

=NJEC0631S01

STEP DESCRIPTION Gl

Get detailed information about the conditions and the environment when the incident/symptom occurred using

STEP | the “DIAGNOSTIC WORKSHEET”, EC-44.

MA

Before confirming the concern, check and write down (print out using CONSULT-II) the DTC, then erase the
DTC. Refer to E%EZ.

STEP Il If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71. EM
Study the relationship between the cause, specified by DTC, and the symptom described by the customer. (The
“Symptom Matrix Chart” will be useful. Refer to EC-53.) Also check related service bulletins for information.

Try to confirm the symptom and under what conditions the incident occurs. LG
The “DIAGNOSTIC WORK SHEET” is useful to verify the incident. Connect CONSULT-II to the vehicle in DATA
STEP 1l MONITOR (AUTO TRIG) mode and check real time diagnosis results.

If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71.

If the malfunction code is detected, skip STEP IV and perform STEP V.

Try to detect the DTC by driving in (or performing) the “DTC Confirmation Procedure”. Check and read the DTC EE
by using CONSULT-II.

During the DTC verification, be sure to connect CONSULT-II to the vehicle in DATA MONITOR (AUTO TRIG)

mode and check real time diagnosis results.

STEP IV If the incident cannot be verified, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, Ec-71. CL
In case the “DTC Confirmation Procedure” is not available, perform the “Overall Function Check” instead. The
DTC cannot be displayed by this check, however, this simplified “check” is an effective alternative.
The “NG” result of the “Overall Function Check” is the same as the DTC detection. MIT
Take the appropriate action based on the results of STEP | through IV.
STEP V If the malfunction c_od_e i§ indicated, proceed to TRQUBLE D_IAGNOSIS FOR DTC PXXXX. . _ AT
If the normal code is indicated, proceed to the Basic Inspection, EC-48. Then perform inspections according to
the Symptom Matrix Chart. Refer to
Identify where to begin diagnosis based on the relationship study between symptom and possible causes. AX
Inspect the system for mechanical binding, loose connectors or wiring damage using (tracing) “Harness Layouts”.
Gently shake the related connectors, components or wiring harness with CONSULT-II set in “DATA MONITOR
(AUTO TRIG)” mode. SU
Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
STEP VI SULT-II. Refer to EC-66 or EC-63.
The “Diagnostic Procedure” in EC section contains a description based on open circuit inspection. A short circuit BR
inspection is also required for the circuit check in the Diagnostic Procedure. For details, refer to GI-25, “Circuit
Inspection”.
Repair or replace the malfunction parts.
If the malfunctioning part cannot be detected, perform “TROUBLE DIAGNOSIS FOR INTERMITTENT ST
INCIDENT”,
Once you have repaired the circuit or replaced a component, you need to run the engine in the same conditions RS
and circumstances which resulted in the customer’s initial complaint.
STEP VI Perform the “DTC Confirmation Procedure” and confirm the normal code (DTC P0O000 or 0505) is detected. If the
incident is still detected in the final check, perform STEP VI by using a different method from the previous one. BT
Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM.
(Refer to EC-34])
HA
SC
EL
IDX

EC-47



TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection

Basic Inspection

Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;

e Headlamp switch is OFF,

e On vehicles equipped with daytime light systems, set
lighting switch to the 1st position to light only small
lamps.

e Air conditioner switch is OFF,

e Rear defogger switch is OFF,

e Steering wheel is in the straight-ahead position, etc.

1 INSPECTION START

1. Check service records for any recent repairs that may indicate a related incident.

2. Check the current need for scheduled maintenance, especially for fuel filter and air cleaner filter. Refer to MA-4, “Peri-
odic Maintenance”.

3. Open engine hood and check the following:

e Harness connectors for improper connections

e Vacuum hoses for splits, kinks, or improper connections

e Wiring for improper connections, pinches, or cuts

SEF142l
4. Start engine and warm it up to the normal operating temperature.

» |GOTO 2.

2 PREPARATION FOR CHECKING IDLE SPEED

With CONSULT-II
Connect CONSULT-II to the data link connector.

# Without CONSULT-II
Install diesel tacho tester to the vehicle.

» |GOTO 3.

EC-48
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

3 CHECK IDLE SPEED

With CONSULT-II
1. Select “CKPS-RPM (TDC)" in “DATA MONITOR" mode with CONSULT-II.
2. Read idle speed.

DATA MONITOR
MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

# Without CONSULT-II
Check idle speed.

725£25 rpm
OK or NG
OK p |[INSPECTION END
NG p |GOTO 4.
4 CHECK FOR INTAKE AIR LEAK
Listen for an intake air leak after the mass air flow sensor.
OK or NG
OK p» [GOTOS.
NG P |Repair or replace.

5 BLEED AIR FROM FUEL SYSTEM

1. Stop engine.
2. Use priming pump to bleed air from fuel system. Refer to “AIR BLEEDING”, EC-32.

» |GOTOG.

EC-49
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Basic Inspection (Cont'd)

6 CHECK IDLE SPEED AGAIN

With CONSULT-II

1. Start engine and let it idle.

2. Select “CKPS:RPM (TDC)” in “DATA MONITOR” mode with CONSULT-II.
3. Read idle speed.

DATA MONITOR
MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

# Without CONSULT-II
1. Start engine and let it idle.
2. Check idle speed.

72525 rpm
OK or NG
OK > INSPECTION END
NG p |GOTO7.

7 DRIN WATER FROM FUEL FILTER

Drain water from fuel filter. Refer to “WATER DRAINING”, EC-37.

» |GOTOS.

8 CHECK IDLE SPEED AGAIN

With CONSULT-II

1. Start engine and let it idle.

2. Select “CKPS-RPM (TDC)” in “DATA MONITOR” mode with CONSULT-II.
3. Read idle speed.

DATA MONITOR
MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

# Without CONSULT-II
1. Start engine and let it idle.
2. Check idle speed.

725£25 rpm
OK or NG
OK > INSPECTION END
NG p (GO TOO.

EC-50
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Basic Inspection (Cont'd)

9 CHECK AIR CLEANER FILTER

Check air cleaner filter for clogging or braks. @l
OK or NG
OK p |GO TO 10. MA
NG P |Replace air cleaner filter.
EM

10 CHECK FUEL INJECTION NOZZLE

Check fuel injection nozzle opening pressure. Refer to “Injection Pressure Test”, EC-24.

LG
OK or NG
OK p |GOTO 11.
NG P> |Replace fuel injection nozzle assembly.
11 CHECK IDLE SPEED AGAIN FE
With CONSULT-II
1. Start engine and let it idle. CL

2. Select “CKPS-RPM (TDC)” in “DATA MONITOR” mode with CONSULT-II.
3. Read idle speed.

DATA MONITOR T
MONITOR NO DTC
CKPS-RPM (TDC) XXX rpm AT
AX
SU
SEF817Y
BR
# Without CONSULT-II
1. Start engine and let it idle.
2. Check idle speed. ST
725£25 rpm
OK or NG BS
OK > INSPECTION END
NG GO TO 12.
> BT

12 CHECK COMPRESSION PRESSURE

Check compression pressure. Refer to EM-d, “MEASUREMENT OF COMPRESSION PRESSURE”. HA
OK or NG
OK p |GOTO 13 G
NG > Follow the instruction of “MEASUREMENT OF COMPRESSION PRESSURE".
EL
IDX

EC-51
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Basic Inspection (Cont'd)
13 CHECK IDLE SPEED AGAIN
With CONSULT-II
1. Start engine and let it idle.
2. Select “CKPS:RPM (TDC)” in “DATA MONITOR” mode with CONSULT-II.
3. Read idle speed.
DATA MONITOR
MONITOR NO DTC
CKPS-RPM (TDC) XXX rpm
SEF817Y

# Without CONSULT-II
1. Start engine and let it idle.
2. Check idle speed.

72525 rpm
OK or NG
OK > INSPECTION END
NG P> | Replace electronic control fuel injection pump.

EC-52
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Symptom Matrix Chart

Symptom Matrix Chart

NJEC1257

SYMPTOM Gl
|_
&
v MA
|
o
|—
% - EM
< a
E <
N ~ =
o) < ()]
=T w
5o Z LG
% 2
T w
. . o
SYSTEM — Basic engine 6‘ '5
control system O I
(%) n EE
Z Z =
W ow O
Z Z %
312|2 b -
~| E| & | @ S = CL
2|l = | =z pd S <3
S| || Q| & z
bl = Iz z 2|3 o 3
2] = o = = <
=1 3|k |E olz|e|E|g|& c Wr
sl sk S|u|a3|8|z|u £
SE|E|E z | Z|z|L|5|a S
E|&|o|o Slw| 9|8 1|8 u > E AT
< | < | F | Fjw]|Q < | 2|lo0o| < |w| B g @
= = A a | z pd E | O e — Z “=
wilolglg|e|lz|Ud|aglo|S|olalz= 3 S
o o < < = D I w pd b4 @] — o = o
z|lz|T| T |<|o|s|xT || 3 |a| |2 o Ei AX
= ©
[0
Warranty symptom code AA AB AC | AD AE AF o &
Electronlc con_trol fuel injec- 4 4 4 4 4 4 4 4 4 5 5 4 4 . 1 SU
tion pump mainframe
Injection nozzle 3|3 |3|3|3|3|3|3|3]|4]|]a]|3]s3 Ec-21 *2 BR
Glow system 1 1 1 1 1 Ec-189
Engine body 3 3 3 3 3 3 3 3 4 4 3 EM section | *3 ST
EGR system 3 3 Ec-197
Air cleaner and ducts 3 3 MA section | *4 RS

1 - 5: The numbers refer to the order of inspection.

(continued on next page) BT
*1: Fuel injection system malfunction or fuel injection timing control system malfunction may be the cause.

*2: Depends on open-valve pressure and spray pattern.

*3: Caused mainly by insufficient compression pressure. HA
*4: Symptom varies depending on off-position of air duct, etc.

SC

EL
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Symptom Matrix Chart (Cont’d)

SYMPTOM
w
5
e
Z o
i 0
o o
= i}
i 4
= o
E =
< | Z 2 o
; ; 3 ©] z I 8
SYSTEM — Basic engine control 8 N o b <
system w| o |3 |k g z o -
&) L D S Z o = =
= | 2|2 |5 @ x|l 2|5 g
o ol | 2| @ < Bl 8|3 x
P F |l 2110 | z S £ | @ 3]
E|l ==z || ©]|Qq S| E| 2 )
zZ o — O = 3 o) =
I = E| Q| 2| = w w o 5 - g
o < w I L O X N4 I = a S
J | Ll | E|lw|wl|QO|Q|F S | © <
) e o < > > S b = 5 3] o
2 = = < = =) £
>z | W |la o | 9|n £ 3 ® =
T = T as) ] o
(O] n n X L c = o
O] > = o L L O = a) 5 @ o u“
S =T = B S S - v B - 2 °
¥ | 2| @ |0 |L|d|@|=|al|ls| 8 o 5
= c D T
S 5 3]
Warranty symptom code AG | AH | AJ | AK | AL | AM AP HA = O o e
Electronlc_ control fuel injection 4 4 3 4 5 4 3 3 . 1
pump mainframe
Injection nozzle 3 3 3 4 3 Ec-21 *2
Glow system 1 1 Ec-188
Engine body 3 3 3 3 3 3 EM section *3
EGR system 3 Ec-197
Air cleaner and ducts 3 3 MA section *4

1 - 5: The numbers refer to the order of inspection.
(continued on next page)

*1: Fuel injection system malfunction or fuel injection timing control system malfunction may be the cause.

*2: Depends on open-valve pressure and spray pattern.
*3: Caused mainly by insufficient compression pressure.
*4: Symptom varies depending on off-position of air duct, etc.
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Symptom Matrix Chart (Cont'd)

SYMPTOM
|_
E @l
'_
0
@ VA
i
< -
& i
oZ 2 EM
=z T W
ol =
x 0]
TW i LG
a
— =
SYSTEM — ENGINE CONTROL system 8 %
w1 o =
Wl w 8
Z | Z %) [5E
NECERY) —
2|z |z =
~| E || o £
o | = L o
c P4 =z == o
= — o
|8 g ug z 2|z 5 3 CL
0| = ol = =
= < | QO <
- Ol |z|k|lg|la &)
£ | £ || x Zlw|o|Z = -
SIEIEIE] |2|=1%18|3|a £ MV
c Ele |29 a|l@lolw|la]Q w o 2
2 x| x|O|O alel8|uw|? - g S
5 |o|o D E|dG|5 X ) 8 5 AT
S lo|o|%|%|o|5(28(29|8(218 ¢ |:
= z|lz|T|T|k|lalz|z|€|3|2|F]8 g Ei
u— ©
(0]
Warranty symptom code AA AB AC|AD| AE AF x e AX
Electronic control fuel injection *a, *b 1 1 11111]1]1
= | pump circuit it o
g |pump *c, *d SU
(-
z *a, *c 111
O | Mass air flow sensor circuit 1 Eczd ——
O *h R
2
% E_nglr_1e coolant temperature sensor *a, *b 1 1 1 1 Ec.ad 1
o |circuit @T
Vehicle speed sensor circuit *a, *b 1 Ec-104
1 - 5: The numbers refer to the order of inspection. RS
(continued on next page)
*a: Open
*b: Short BT
*c: Ground short
*d: Noise
*1: Compensation according to engine coolant temperature does not function. HA
EL
IDX
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Symptom Matrix Chart (Cont’d)

SYMPTOM
w
5
[od
< 9
o o)
i
o O
= L
w X
= o
= Z
=z w
g 316)z| 2 £
S Q1|0 = <
SYSTEM — ENGINE CONTROL system S w 8 o E o I
S 2 S| Q |08 E
= 8 |Y|3|2 Z2 x| 8|+ )
o Z = 2 Q w = - o
2 Ol 0o ) < al 8|3 x
< = = o 2 > = n =)
Elz|z|W|9]|Q S|E|Z 3
2|56 |x - | O =| 2|0 )
D15 |F WS | = 1|0
I E|IF|C|2|3|lw|lw|l&|s]| = g
| < w T LL (@) 4 v 0 = 2 5
J|E | Elwlw|[O9f(o|lrF |85 =
el |lo|g|=2|22]2 ZlT| e sy IS
I > S|lWwln|ln|V|n o | £ 3] ] >
5l9s Tl |un|x|w c| 2 o %)
Slz|Z|x|lw|w|C|e|lQ|ls|8 o “
2222 (R|8|3|Z|8|8|% c o
|2 | |0|lW|W|lo@|2|o|5]|<e o 5
= c QL T
[} IS Q
Warranty symptom code AG|AH | AJ | AK | AL |[AM AP HA| = | O o e
Electronic control fuel injection pump “a, *b 1 1 1 111
6' circuit *c, *d 1
i
z *a, *c
QO | Mass air flow sensor circuit
(@) *
b 1
w
s Engi lant t t i
% ngine coolant temperature sensor cir- b | 1|1 1 1
& | cuit
Vehicle speed sensor circuit *a, *b

1 - 5: The numbers refer to the order of inspection.

(continued on next page)

*a: Open

*b: Short

*c: Ground short

*d: Noise

*1: Compensation according to engine coolant temperature does not function.
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Symptom Matrix Chart (Cont'd)

SYMPTOM
|_
E @l
'_
0
@ VA
i
< -
& i
oZ 2 EM
=z T W
ol =
x 0]
TW i LG
=
SYSTEM — ENGINE CONTROL system 8 %
w1 o =
Wl w 8
Z | Z %) [5E
NECERY) —
@1z 2 < =
~|E || W _| £
2| & [ Qo
c P4 =z == o
= — o
|8 g ug z 2|z 5 3 CL
2| = o= = <
=13 ||k ola|z|&|lx|s 8]
£ | £ || x Zlw|>o| 2 = -
SIE|EIE| |2(4]12]2|38|a § WMr
c Ele |29 a|l@lolw|la]Q w o 2
i) x| x|O|O algleluwl@ 5 = S
B | <|F|F|w|lQ (2|0 |<|lw|B 2 @
5 |o|o D E|dG|5 X ) 8 5 AT
S lo|o|%|%|o|5(28(29|8(218 ¢ |:
= z|lz|T|T|k|lalz|z|€|3|2|F]8 g Ei
= @
(0]
Warranty symptom code AA AB AC|AD| AE AF x e AX
6| *a’ *C
& |Fuel cut system line EC-124
= *h 1 1011 x  8U
o]
O | Accelerator position sensor circuit | *a, *b 1 1|1 Ec-ad
w
S | crankshatt posit TDC) | AP =
g rankshaft position sensor ( ) 1lalalalalalal1la Ec-ad
& |circuit *d
. ) , ST
1 - 5: The numbers refer to the order of inspection.
(continued on next page)
*a: Open
*b: Short RS
*c: Ground short
e N
d: Noise o . BT
*2: Engine runs on after turning ignition switch OFF.
HA
EL
IDX
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Symptom Matrix Chart (Cont’d)

SYMPTOM
w
5
[od
< 9
o o)
i
o O
= L
w X
= o
= Z
zZ L
.é i O | =z z O
G Qlr|lo| = |&
SYSTEM — ENGINE CONTROL system 5 w 8 o E o I
s Flwl3l2sl 2 |O],|8 =
Z |19 |35 [aa) o I <
9 O|lo|Z|® < UDJ c 35 X
Z = Z Q Z =z £ 2] [S]
El=z|z|@|©|Q S| E|2 @
Z x - | O 2| 3|0 =
S|e15 |5 8|S SI=|0o o
Tls|C| (2|0 |¥|¥|E|ls|3 £
Sl |Slw|lw|C|0|F|8|s =
o2 (=222 |2|k|3|8 2
> |9 L nlon|l < c| o 2 S
T Z| T 0l un m | & o @ >
0] = (%)) wn ¥ w - Q o n
Olz |2 |lx|Ww|w|lo|lr|o| &2 ) =
S8z (88|38 |8l ¢ °
x| |n|o|ld|l|ma|Z|o|s|8 g 5
= | < L T
[} IS Q
Warranty symptom code AG|AH | AJ | AK | AL |AM AP HA| = | O o &
(—)' *a, *c 111
x |Fuel cut system line
= *p
5
O | Accelerator position sensor circuit *a, *b 1
w
Z *3 *b
% Crankshaft position sensor (TDC) circuit 1)1 1
w *d

1 - 5: The numbers refer to the order of inspection.
(continued on next page)

*a: Open

*b: Short

*c: Ground short

*d: Noise

*2: Engine runs on after turning ignition switch OFF.
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Symptom Matrix Chart (Cont'd)

SYMPTOM
'gt_c @l
l—
0
x VA
&
< -
S <
of o EM
T
s =
5o
93 =
x o
Tu i LG
a
| =
SYSTEM — ENGINE CONTROL system 8 %
@019 =
w | w O
2|2 7 FE
S99 [
= Z zZ < =
c = =z =z = o
= [} b
L z12|z| | g O
21 = 0| = = <
=13k |E ole|a|k|x|s o
s|E|x|x c|ulz1lz2 2 | U £
ERIEA I >|l@|(2]2|8|ad s M
- g I RZRRY o8| |le|Q W ® =3
S |z|lxz|o]o ale|8lwl|g 2 g £
S |o|olglglalElEl5|8%|8|al=] 8 |B AT
S lololS|2|C(13|2(8]12/2/8(513 e o
= z|lz|T|T|k|alz|z|g|3|2|z]|8 o Ei
= ©
(&)
Warranty symptom code AA AB AC|AD| AE AF x e AX
Start signal circuit *au,*b [ 1| 1] 1|1 Ec-205 | *3
D | Accelerator position switch (Idle) *a, *c 111]1 1 1 Ecss U
& | circuit
= *b 1 1)1 *4
z
o
o *a 1 1]11]1 BR
w | Ignition switch circuit Ec-72]
z *h *5
V]
Z
i} *a 1 1 1 1 @T
Power supply for ECM circuit EC7d ——
*b
, , RS
1 - 5: The numbers refer to the order of inspection.
(continued on next page)
*a: Open BT
*b: Short
*c: Ground short
*d: Noise HA
*3: Start control does not function.
*4: Accelerator position sensor NG signal is output.
*5: Engine does not stop. SG
EL
IDX
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Symptom Matrix Chart (Cont’d)

SYMPTOM
w
5
[od
< 9
o o)
i
o O
= L
w X
= o
= Z
=z Ll
.é S| 6 > z )
G Qlr|lo| = |&
SYSTEM — ENGINE CONTROL system 5 w Ol a = o %
£ 51912 ]a 0 o .|& =
< alwl2| s z v | T =
=|1z|2]|5 @ Llglhs g
o olp|Z|a| < |B|=E|>5 x
P F|l 20|z S <o (3
El=z|z|@|©|Q S|E|Z @
zZ o - | O 2| 3|0 5
I E|IF|C|2|3|lw|lw|l&|s]| = g
o|Slu|ZT|L|O|X|(x|w|g|3 o
J|E | Elwlw|[O9f(o|lrF |85 s
a8 lol<|2]|2|2|2|E|5|2 o g
>zl |la|lv|n|S|c|T g 3
TlolS|Z|d|o|x|lw|@]|c2|2 2 o
Clz|s|x|w|lW|Oo|F|0| 6|2 o “
S8z (88|38 |8l ¢ o
|2 | |0|lW|W|lo@|2|o|5]|<e o 5
= | < L T
[} IS Q
Warranty symptom code AG|AH | AJ | AK | AL |AM AP HA| = | O o &
Start signal circuit *a, *b EC-205 *3
| *a’ *C
8 Accelerator position switch (ldle) circuit Ec-8d
= *b 1
z
o
O *a
w | Ignition switch circuit
Z )
V]
4
[ *a
Power supply for ECM circuit 1
*b

1 - 5: The numbers refer to the order of inspection.
(continued on next page)

*a: Open

*b: Short

*c: Ground short

*d: Noise

*3: Start control does not function.

*4: Accelerator position sensor NG signal is output.
*5: Engine does not stop.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptom Matrix Chart (Cont'd)

SYMPTOM
:‘—( . @l
= <
0 &
Se=z W MA
SkY z
$Ex 2
fa)
a | =
38
2| v _ LG
SYSTEM — ENGINE CONTROL system E L O
z |z %
~|l0| 0O it
@1z |z < =
~| E|WL| W@ 3 £
o= L S
ElE|lz|z o= a
S| ® | W| w o =z ™
Sle|zT| I 2125 9] S  EE
2= = |2 < |9 E |y ';: <
Slo|ke |k Ol |x|Z e @)
sls|x| & Zlu|2|=2 "';J w E
SISIEIE| |2|2|2|8|8 g 5
AR TR c|o|Z|H 2 CL
c = | = aloloflw| 2|9 w o =2
K] x| x| O|O alele|lw]|® = 2 £
B < |<|F|F|w|Q Zlz2|o|<|w|a s @
c ElElaolo|lR|2|2|E|lO|wlx| 2| a
S |olol%|%|2|8|2]a|2|8|8]2(8| & |o um
= 2|z |2 |k|lalz|2|€|3|2|F]8 % Ei
u— ®©
[0
Warranty symptom code AA AB AC | AD AE AF 14 & AT
*a’ *b
EGR volume control valve circuit EC-197
*C 1 111 *6
AX
*a 111111 *7
Glow relay circuit Ec-188
*b *8
|
. U
E *a 1 111
Z |ECM relay (Self-shutoff) circuit EC-177
*| *i
5 b ° BR
L Ec.7d
% ECM, Connector circuit *a, *b 2122|212 |2(2|2|2|2|2]|2]2 H18 ’
g ST
w *a *10
Air conditioner relay circuit Ec-212
*b 1 *11
RS
*a, *C *11
Air conditioner switch circuit Ec-217
*b *12 l—|-_|—|
1 - 5: The numbers refer to the order of inspection.
(continued on next page)
*a: Open HA
*b: Short
*c: Ground short
*d: Noise SE
*6: Does not stop operating.
*7: Glow lamp does not turn on.
EL

*8: Glow lamp does not turn off.

*9: Ground short makes engine unable to stop.
*10: Air conditioner does not operate.

*11: Air conditioner does not stop operating. IDX
*12: Air conditioner does not work.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptom Matrix Chart (Cont’d)

SYMPTOM
w
5
[od
2 0
i o
& 3]
= L
w X
= o
= 7
=z Ll
.é i O | =z z O
G Qlr|lo| = |&
SYSTEM — ENGINE CONTROL system 5 w O | a = o %
< i I S (©] (@) | & <
s oy 2= zZ @ | = £
=1 Z2|2]|5 @ L I g
9 O|lo|Z|® < UDJ c 35 i~
Z = Z Q Z =z £ 2] [S]
Elz|z|W|©|09 S| E|2 o
zZ o - | O 2| 3|0 5
I =E|F|2]2 Slylula|s]| > £
olg|lw|Z|v XX |g|g|3 £
J| Sl E|lw|w|lQI9|F|S8]|s =
a2 |ol=|2|2]2|2|k|T|¢ S £
>lz|lWlala|ln|v|f|£]0 ® s,
TSI Z| || x|w Q a %)
Clz|s|x|w|lW|Oo|F|0| 6|2 o “
S8z (88|38 |8l ¢ ®
x| |n|o|ld|l|ma|Z|o|s|8 g 5
= | < L T
[} IS Q
Warranty symptom code AG|AH | AJ | AK | AL |AM AP HA| = | O o &
*a' *P
EGR volume control valve circuit Ec-197
*C 1 *6
*a 1 *7
Glow relay circuit Ec-188
*b *8
-
o
= "a
=z | ECM relay (Self-shutoff) circuit EC-177
O *b *Q
]
e EC-178
£ ECM, Connector circuit *a, *b 212|122 |2|2|2|2|2|2]|2 16 ’
2
w
*a *10
Air conditioner relay circuit Ec-212
*b *11
*a, *c *11
Air conditioner switch circuit EC-212
“h *12
1 - 5: The numbers refer to the order of inspection.
*a: Open
*b: Short
*c: Ground short
*d: Noise

*6: Does not stop operating.

*7: Glow lamp does not turn on.

*8: Glow lamp does not turn off.

*9: Ground short makes engine unable to stop.
*10: Air conditioner does not operate.

*11: Air conditioner does not stop operating.
*12: Air conditioner does not work.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
CONSULT-Il Reference Value in Data Monitor Mode

CONSULT-Il Reference Value in Data Monitor
Mode

NJEC0634 @H

Remarks:
e Specification data are reference values.

EC-63

e Specification data are output/input values which are detected or supplied by the ECM at the connector. MA
* Specification data may not be directly related to their components signals/values/operations.

MONITOR ITEM CONDITION SPECIFICATION 0
CKPS-RPM (TBO)| ¢ Tachometer: Connect Almost the same speed as the
CMPS-RPM- e Run engine and compare tachometer indication with the CONSULT-II CONSULT-II valuep
PUMP value. : LG
COOLAN TEMP/S | @ Engine: After warming up More than 70°C (158°F)

e Turn drive wheels and compare speedometer indication with the Almost the same speed as the
VHCL SPEED SE CONSULT-II value CONSULT-II value
FUEL TEMP SEN |e Engine: After warming up More than 40°C (104°F) [5E
e Ignition switch: ON Accelerator pedal: fully released 0.30 - 0.50V
ACCEL POS SEN Enai d
(Engine stopped) Accelerator pedal: fully depressed | 3.0 - 4.3V GL
e Ignition switch: ON Accelerator pedal: fully released ON
OFF ACCEL SW Enai d
(Engine stopped) Accelerator pedal: slightly open OFF T
SPILL/V e Engine: After warming up, idle the engine. Approx. 12 - 13°CA
BATTERY VOLT |e Ignition switch: ON (Engine stopped) 11 - 14V AT
* Shift lever: Neutral position ON
P/l: PO]?' de ! e Ignition switch: ON AX
(where fitted) Except above OFF
START SIGNAL e Ignition switch: ON — START — ON OFF — ON — OFF S@
IGN SW e Ignition switch: ON — OFF ON — OFF
Brake pedal: depressed ON
BRAKE SW e Ignition switch: ON BR
Brake pedal: released OFF
Brake pedal: depressed ON
BRAKE SW2 e Ignition switch: ON ST
Brake pedal: released OFF
e Engine: After warming up RS
MAS AIR/FL SE ° A|r_ condm?ner switch: _QFF Idle 15-20V
e Shift lever: Neutral position
e No-load BT
INT/A VOLUME e Engine: After warming up, idle the engine. 150 - 450 mg/st
F/ICUT SIGNAL e Engine: After warming up Idle ON HA
GLOW RLY e Refer to EC-188.
e When cooling fan is stopped. OFF SG
COOLING FAN e When cooling fans operate at low speed. LOW
e When cooling fans operate at high speed. HIGH EL
IDX



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

CONSULT-Il Reference Value in Data Monitor Mode (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATION

BARO SEN

Ignition switch: ON

Altitude

Approx. 0 m (O ft): Approx. 100.62
kPa (1.0062 bar, 1.026 kg/cm?,
14.59 psi)

Approx. 1,000 m (3,281 ft): Approx.
88.95 kPa (0.8895 bar, 0.907
kg/cm?, 12.90 psi)

Approx. 1,500 m (4,922 ft): Approx.
83.16 kPa (0.8316 bar, 0.848
kg/cm?, 12.06 psi)

Approx. 2,000 m (6,562 ft): Approx.
78.36 kPa (0.7836 bar, 0.799
kg/cm?, 11.36 psi)

EGR VOL CON/V

Engine: After warming up
Air conditioner switch: “OFF”
Shift lever: Neutral position
No-load

After one minute at idle

More than 10 steps

Rewving engine from idle to 3,200
rpm

0 steps

*1: On models not equipped with park/neutral position (PNP) switch, “OFF” is always displayed regardless of gear shift position.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Major Sensor Reference Graph in Data Monitor Mode

Major Sensor Reference Graph in Data Monitor
Mode

The following are the major sensor reference graphs in “DATA MONITOR” mode.

ACCEL POS SEN, “CKPS-RPM (TDC)”, “MAS AIR/FL SE”

Below is the data for “ACCEL POS SEN’, “CKPS-RPM (TDC)” and “MAS AIR/FL SE” when rewing ‘engine LA
quickly up to 3,000 rpm under no load after warming up engine to the normal operating temperature.
Each value is for reference, the exact value may vary. EM

=NJEC0635 @ H

LG

51

* “ACCEL POS SEN” should

3] increase while depressing
the accelerator pedal and
- should decrease while
= 9 releasing it. FE
L
n
%)
g a CL
A I
3
< ° MT
2 AT
<
© . f‘CKPS-RPM (TDC)” should AX
@ increase gradually while

depressing the accelerator
pedal and should decrease
gradually after releasing S@
the pedal without any

intermittent drop or rise.

CKPS-RPM (TDC)
X100 rpm
12 24

BR
° ST
s RS
© *« “MAS AIR/FL SE” should
o

increase while depressing BT

the accelerator pedal and
/\\/\ should decrease gradually
after releasing the pedal.

Z n
w S|/ \\M HA
O SG
<
g
© EL
SEF321Y
DX
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value

\ =20
1) /

SEF289H

SEF883Y

ECM Terminals and Reference Value
PREPARATION

ECM is locating beside of blower unit.

1. Remove the ECM bracket fixing.

2. Remove ECM harness protector.

3. Disconnect negative battery terminal.

NJEC0636

NJEC0636S01

4., Connect a break out box (SST) between the ECM and ECM
harness connectors.

e Use extreme care not to touch 2 pins at one time.
e Data is for comparison and may not be exact.
e Be sure ECM unit is properly grounded before checking.

ECM HARNESS CONNECTOR TERMINAL LAYOUT

0
01]102[103

32]433]43] 435 436437438439 440]
23[424[425 426 427]428[429[430]

12]at3]a14[atslatefat7latefe1o4z0]
1140204031404 405406 407 40eleosl et

1323[324[325[32
310l3tila2f313

S|=S|S
3|
S

=

NJEC0636S02
[ ]
i

R R [

SEF4357

ECM INSPECTION TABLE NIEC0636503

Remarks: Specification data are reference values and are mea-
sured between each terminal and ground.
Pulse signal is measured by CONSULT-II.

CAUTION:
Do not use ECM ground terminals when measuring input/
output voltage. Doing so may result in damage to the ECM’s
transistor. Use a ground other than ECM terminals, such as
the ground.

TERMI- WIRE

NAL ITEM
NO. COLOR

DATA (DC Voltage and Pulse

CONDITION Signal)

104
105
106

ECM ground

[Engine is running]
e |dle speed

Approximately 0V

107
108
109

V0| 00T

Power supply for ECM [Ignition switch “ON"]

BATTERY VOLTAGE
(11 - 14V)
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TERMI-
NAL WIRE ITEM CONDITION DATA (DC VQItage and Pulse
NO COLOR Signal)
[Engine is running] BATTERY VOLTAGE
e Air conditioner switch is “OFF” (11 - 14v)
204 |L Air conditioner relay [Engine is running]
e Both air conditioner switch and blower fan Approximately 0.1V
switch are “ON” PP y o
(Compressor is operating)
214 |W/B Glow relay Refer to “Glow Control System”, EC-188.
[Engine is running]
218 |B Sensors’ ground e Warm-up condition Approximately OV
e Idle speed
[Engine is running] BATTERY VOLTAGE
e Cooling fan is not operating (11 - 14v)
219 |LG/R Cooling fan relay (Low)
[Engine is running] .
e Cooling fan is operating Approximately 0.1V
[Engine is running] . BATTERY VOLTAGE
e Cooling fan is not operating (11 - 14V)
221 |Le/B Cooling fan relay (High) |® Cooling fan is operating at low speed
[Engine is running] .
e Cooling fan is operating at high speed Approximately 0.1V
223 |W ;’;Aoavjzrtijgg\ll; sensor [Ignition switch “ON"] Approximately 5V
[Engine is running]
224 |R Mass air flow sensor e Warm-up condition 15-2.0V
e Idle speed
. [Engine is running]
313 |L/wW El_i(;ttrig:m S;mrm fuel e Warm-up condition Approximately 0.1V
I pump e |dle speed
. [Engine is running]
314 |L/R El'icétt:g:m S;ntrol fuel e Warm-up condition Approximately 0.4V
I pump e |dle speed
. [Engine is running]
316 |PU El_icéttrigzlc S;ntrol fuel e Warm-up condition Approximately 2.5V
I pump e |dle speed
. [Engine is running]
317 |P ilil_ee((::ttrigzlc S;ntrol fuel e Warm-up condition Approximately 2.5V
y pump e Idle speed
[Ignition switch “ON"]
[Ignition switch “OFF"] .
e For a few seconds after turning ignition switch Approximately 0.25V
325 |G ECM relay (Self-shutoff) | OFF
[Ignition switch “OFF"] o BATTERY VOLTAGE
e A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
. _ | [Engine is running]
331 |OR SC(;rar(]_IFsDPZ:a)ft F:gj':gn Sen- 1o Warm-up condition Approximately OV
g e Idle speed
334 |B/R Engine coolant tempera- [Ignition switch “ON"] Approximately OV

ture sensor ground
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

T',E\Ii'\L’”' WIRE ITEM CONDITION DATA (DC Voltage and Pulse
NO COLOR Signal)
337 |WIL [Engine is running] ?\./?)I;algivsignals of each ECM
ggg Zl\J(/W 5;\2 volume control e Warm-up condition terminals differ according to the
351 | OR/B e Idle speed control position of EGR volume
control valve.)
Approximately 0V
20
[Engine is running]_ 10
e Warm-up condition ol—A )
e |dle speed r "
~5ms
Crankshaft position sen- SEF333Y
344 W TDC
sor (TDC) Approximately OV
(V)
L . 20
[Engine is running] 10
e Warm-up condition 0
e Engine speed is 2,000 rpm
SEF334Y
Engine coolant tempera- Approximately 0 - 4.8V
347 |L/B turg sensor P [Engine is running] Output voltage varies with
engine coolant temperature
[Engine is running] BATTERY VOLTAGE
e Air conditioner switch is “OFF” (11 - 14Vv)
403 |RIL Air conditioner switch [Engine is running]
e Both air conditioner switch and blower fan Approximately 0.1V
switch are “ON” PP yu.
(Compressor is operating)
[Ignition switch “ON"] .
e Brake pedal fully released Approximately OV
405 |R/G Stop lamp switch
[Ignition switch “ON"] BATTERY VOLTAGE
e Brake pedal depressed (11 - 14v)
[Ignition switch “ON"] BATTERY VOLTAGE
i e Brake pedal fully released (11 - 14V)
416 |v/B Brake pedal position

switch

[Ignition switch “ON"]
e Brake pedal depressed

Approximately OV
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TERMI-
NAL WIRE ITEM CONDITION DATA (DC Vqltage and Pulse
COLOR Signal)
NO.
0 - Approximately 8V
V)
[Engine is running] 10 i
e Lift up the vehicle 5
e In 1st gear position 0
e Vehicle speed is 10 km/h (6 MPH) oo
SEF891Y
417 PU/R Vehicle speed sensor
Approximately 6V
V)
[Engine is running] 1011
e Lift up the vehicle 5
e In 2nd gear position 0
e Vehicle speed is 30 km/h (19 MPH) | | 100 e
SEF892Y
[ignition SW'F(.:h ON] N Approximately OV
Park/Neutral position e Gear position is “Neutral
418 |G/OR . !
switch (where fitted) [lgnition switch “ON’] BATTERY VOLTAGE
e Except the above gear position (11 - 14Vv)
[Ignition switch “ON"] Approximately OV
422 | BIY Start signal
[Ignition switch “START"] Z?TTE 46/\; VOLTAGE
-, _ | [Engine is running]
425 | P/B Accelerator position sen e Warm-up condition Approximately OV
sor ground
e Idle speed
Accelerator position . N .
426 |BR/R switch (Idle) ground [Ignition switch “ON"] Approximately OV
433 | GlY Accelerator position sen- [Ignition switch “ON"] Approximately 5V
sor power supply
[Ignition switch “ON"]
0.30 - 0.50V
e _ | ® Accelerator pedal fully released
434 |w Accelerator position sen
sor [Ignition switch “ON"] 30- 43V
e Accelerator pedal fully depressed ' '
s Eg,r:(t:lt(:)enlesrg;crhpeodgl ]fuIIy released Approximately OV
435 |WiG Accelerator position

switch (ldle)

[Ignition switch “ON"]
e Accelerator pedal depressed

BATTERY VOLTAGE
(11 - 14V)
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

ECM Terminals and Reference Value (Cont'd)

TERMI-
NAL WIRE ITEM CONDITION DATA (DC Vqltage and Pulse
COLOR Signal)
NO.
Approximately 4.8V
(V)
L . O S S S S
[Engine is running] 5
e Warm-up condition 0
e Idle speed 20 ms
SEF325Y
439 |L/OR Tachometer
Approximately 4.6V
(V) :
L . U S S
[Engine is running] 5 Nl
e Warm-up condition 0 I] )
e Engine speed is 2,000 rpm 3
20 ms
SEF326Y
[Ignition switch “ON"] Approximately 1V
505 | ORIL | Malfunction indicator | engine is running] BATTERY VOLTAGE
e |dle speed (11 - 14V)
[Ignition switch “OFF"] ov
507 |WIR Ignition switch lgrition switch “ON' BATTERY VOLTAGE
9 (11 - 14V)
[Ignition switch “ON"] .
e Glow lamp is “ON” Approximately 1V
508 |OR Glow lamp

[Ignition switch “ON"]
e Glow lamp is “OFF”

BATTERY VOLTAGE
(11 - 14V)
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

Description
NJEC0637

Intermittent incidents (I/1) may occur. In many cases, the incident resolves itself (the part or circuit function
returns to normal without intervention). It is important to realize that the symptoms described in the custom-
er's complaint often do not recur on DTC visits. Realize also that the most frequent cause of I/l occurrences
is poor electrical connections. Because of this, the conditions under which the incident occurred may not be
clear. Therefore, circuit checks made as part of the standard diagnostic procedure may not indicate the spe-
cific malfunctioning area.

COMMON I/l REPORT SITUATIONS

NJEC0637501

STEP in Work Flow Situation

1] The CONSULT-Il is used. The SELF-DIAG RESULTS screen shows time data other than “0”.

1} The symptom described by the customer does not recur.
v DTC does not appear during the DTC Confirmation Procedure.
VI The Diagnostic Procedure for XXXX does not indicate the malfunctioning area.

Diagnostic Procedure

NIECO838
1 INSPECTION START
Erase DTCs. Refer to “HOW TO ERASE DTC”, EC-34.

» [GOTO2.

2 CHECK GROUND TERMINALS

Check ground terminals for corroding or loose connection.

Refer to |GI-23, “GROUND INSPECTION?".
OK or NG
OK p |[GOTO 3.
NG P |Repair or replace.
3 SEARCH FOR ELECTRICAL INCIDENT
Perform [G1-23, “Incident Simulation Tests”.
OK or NG
OK > INSPECTION END
NG P |Repair or replace.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit

Main Power Supply and Ground Circuit
ECM TERMINALS AND REFERENCE VALUE [
Remarks: Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TERMI-

NAL WIRE ITEM CONDITION DATA(DC Voltage)
COLOR
NO.
104 B [Engine is running]
105 B ECM ground g 9 Approximately 0V
e Idle speed
106 |B
107 |R
108 R Power supply for ECM [Ignition switch “ON"] BATTERY VOLTAGE
109 |R (11 - 14Vv)

[Ignition switch “ON"]

[Ignition switch “OFF"]

e For a few seconds after turning ignition switch
325 |G ECM relay (Self-shutoff) “OFF”

[Ignition switch “OFF"]

Approximatley 0.25V

e Afew seconds passed after turning ignition switch BATTERY VOLTAGE
“OFF” (11 - 14V)
OFF
[Ignition switch “OFF"] oV
507 WIR Ignition switch lgnion swich <N e
i (11 - 14V)
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont’d)

WIRING DIAGRAM

NJEC0640

IGNITION SWITCH ] - -
ATTERY NITION SWITC EC-MAIN-01
L] )
. I ] FUSE
1 10A |BLOCK |REFER TO EL-POWER.
20A 10A (J/B)
.
] T A7
WL R/B L|T|—| -
1 W/R
- .
I 1 mmmm : DETECTABLE LINE FOR DTC
WL R/B R/B s : NON-DETECTABLE LINE FOR DTC
[l =1 [Eml <> : LHD MODELS
6” 6|] EE'Q"AY <R : RHD MODELS
Q 0 *1 3:{D>
| R (L2} .
R Y G bl " ®®
M74 *2 7
| |l &< |
L & L@ D¢
E75 E251) : )
B = Ieahe - =g *3 V<D
F36 <O av: <D
R *3 G '
wigd) : <R
|+___M_6§__-||
Y G
L Y = TO EC-EGRCV
N p— R = TO EC-INJPMP,
*—0—0o > EC-MAFS,
| | | EC-BRK/SW
R R R G W/R
[ | [ | [ |
I[o7]l Ifoe]l I[7oe]l 3251 [l
BAT+ BAT+ BAT+ MRL-0 K15-E
ECM
F57) , (F59) , (Fs1
BAT-  BAT- BAT-
] N T R |
L L L
B B B
B B B B
Lo |
-4 <L
2] REFER TO THE FOLLOWING.
1[2]3[=a]4[5]6]7 1[2]a[4]5l==6][7[8]9
8 |9 [10o[11T2[13[14[15[16 : (2 Si7) €% 1ol [i2[3 12|16 16 17]18]7a]20] €2 Q1) -FUSE BLOCK-
w w BR 316] BR w JUNCTION BOX (J/B)
AN
(e
671819/ &y
N — —m T T T T T T
| 340|341]342|343(344 345346 347[348[340[350[351]352 [ :
' 327|308[320]330[331[332|333(334|335]336(337[338]339 |
| F57 F59 F61
| 314315[316]317[318[319]320[321 [322]323(324325 326 [ Ry |
: 301/302]303]304305306[307[308[300[310[311[312[313 :
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont’d)

DIAGNOSTIC PROCEDURE

NJEC0641

1 INSPECTION START

Start engine.
Is engine running?

Yes or No

Yes >

GO TO 13.

No >

GO TO 2.

2 CHECK ECM POWER SUPPLY CIRCUIT-I

1. Turn ignition switch “ON".

2. Check voltage between ECM terminal 507 and ground with CONSULT-II or tester.

_ CONNECT
[ Ecwm |0|CONNECTOR|| . G-_)]

507

Voltage: Battery voltage

SRS,
|
SEF895Y
OK or NG
OK » |GOTO 4.
NG > GO TO 3.

3 DETECT MALFUNCTIONING PART

Check the following.

[
e 10A fuse
[ ]

e Harness connectors M74, F112
Fuse block (J/B) connector M1

Harness for open or short between ECM and fuse

>

Repair open circuit or short to ground or short to power in harness or connectors.

CHECK ECM GROUND CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF”.

WN P

Continuity should exist.

. Disconnect ECM harness connector.
. Check harness continuity between ECM terminals 104, 105, 106 and engine ground. Refer to Wiring Diagram.

4. Also check harness for short to ground and short to power.

OK or NG

OK >

GO TO 5.

NG >

Repair open circuit or short to ground or short to power in harness or connectors.

EC-74



TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit (Cont’d)

CHECK ECM POWER SUPPLY CIRCUIT-II

Reconnect ECM harness connector.
. Turn ignition switch “ON” and then “OFF".
Check voltage between ECM terminals 107, 108, 109 and ground with CONSULT-II or tester.

CONNECT
A€

[ Ecm  |o]connecToR||
1072108109

WN o

Voltage:
After turning ignition switch “OFF”,

\ﬂ_l
battery voltage will exist for a few seconds,
then drop to approximately OV.

@@—l

= SEF896Y
OK or NG

OK P | Check electronic control fuel injection pump power supply circuit. Refer to “Diagnostic
Procedure”, EC-173.

NG (Battery voltage p |GOTOG.
does not exist.)

NG (Battery voltage p |GO TO 10.
exists for more than a
few seconds.)

6 CHECK ECM POWER SUPPLY CIRCUIT-III

1. Disconnect ECM relay. (For ECM relay location, refer to “Engine Control Component Parts Location”.)
2. Check voltage between relay terminals 1, 6 and ground with CONSULT-II or tester.

A€ @

~emm— 1 2]
6
Voltage: Battery Voltage

<

@
0]

i

= SEF399Y
OK or NG

OK p |GOTOS.

NG p |GOTO7.

7 DETECT MALFUNCTIONING PART

Check the following.

e 20A fuse

o 10A fuse

e Harness for open or short between ECM relay and battery

P | Repair open circuit or short to ground or short to power in harness or connectors.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit (Cont’d)

8 CHECK OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

[y

. Disconnect ECM harness connector.

. Check harness continuity between ECM terminal 325 and ECM relay terminal 2. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

N

OK or NG

OK p |GOTO 10.

NG p |GOTOO.

9 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E174, M159 (LHD models)

e Harness connectors E251, M182 (RHD models)

e Harness connectors M63, F102

e Harness for open or short between ECM and ECM relay

P> |Repair open circuit or short to ground or short to power in harness or connectors.

10 CHECK ECM POWER SUPPLY CIRCUIT-IV

1. Check harness continuity between ECM terminals 107, 108, 109 and ECM relay terminal 7. Refer to Wiring Diagram.
Continuity should exist.
2. Also check harness for short to ground and short to power.

OK or NG

oK » [GOTO 12.

NG » |GOTO 11

11 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors E75, F36
e Harness for open or short between ECM and ECM relay

P |Repair open circuit or short to ground or short to power in harness or connectors.

12 CHECK ECM RELAY

1. Apply 12V direct current between ECM relay terminals 1 and 2.
2. Check continuity between ECM relay terminals 3 and 5, 7 and 6.

—
—o0
5o Condition Continuity
12V direct current suppl
between terminals 1 gﬁé’ 2 Yes
2 1
L1715 OFF No
6|3
SEF296X
OK or NG
OK p |GO TO 16.
NG p |Replace ECM relay.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit (Cont’d)

13 CHECK ECM POWER SUPPLY CIRCUIT-V

1. Turn ignition switch “OFF”.

2. Disconnect ECM relay. (For ECM relay location, refer to “Engine Control Component Parts Location”.)

3. Disconnect ECM harness connector.

4. Check harness continuity between ECM terminals 107, 108, 109 and ECM relay terminal 7. Refer to Wiring Diagram.

Continuity should exist.

5. Also check harness for short to ground and short to power.
OK or NG
OK p |GOTO 15.
NG p |GOTO 14.
14 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors E75, F36
e Harness for open or short between ECM and ECM relay

P |Repair open circuit or short to ground or short to power in harness or connectors.

15

CHECK ECM GROUND CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminals 104, 105, 106 and engine ground. Refer to Wiring Diagram.

2. Also check harness for short to ground and short to power.

Continuity should exist.

OK or NG
OK p |GOTO 16.
NG P> |Repair open circuit or short to ground or short to power in harness or connectors.
16 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71.

p |INSPECTION END
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DTC P0100 MASS AIR FLOW SEN

Component Description

SEF987W

Specification data are reference values.

Component Description

The mass air flow sensor (MAFS) is placed in the stream of intake
air. It measures the intake air flow rate by measuring a part of the
entire intake air flow. It consists of a hot film that is supplied with
electric current from the ECM. The temperature of the hot film is
controlled by the ECM a certain amount. The heat generated by the
hot film is reduced as the intake air flows around it. The more air,
the greater the heat loss.

Therefore, the ECM must supply more electric current to maintain
the temperature of the hot film as air flow increases. The ECM
detects the air flow by means of this current change.

CONSULT-Il Reference Value in Data Monitor
Mode

NJEC0643

MONITOR ITEM

CONDITION SPECIFICATION

MAS AIR/FL SE

No-load

Engine: After warming up
Air conditioner switch: “OFF”
Shift lever: Neutral position

Idle 15-2.0vV

ECM Terminals and Reference Value

NJEC0644

Specification data are reference values, and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \Wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
218 B Sensor’s ground e Warm-up condition Approximately OV
e |dle speed
223 |W Mass air flow sensor [Ignition switch “ON"] Approximately 5V
power supply
[Engine is running]
224 |R Mass air flow sensor e Warm-up condition 15-2.0V
e Idle speed

On Board Diagnosis Logic

NJEC0645

This self-diagnosis has the one trip detection logic.

DTC Malfunction is detected when ... Check Items (Possible Cause)

P0100 e An excessively high or low voltage from the sen- |e Harness or connectors

0102 sor is sent to ECM.

(The sensor circuit is open or shorted.)
e Mass air flow sensor
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DTC P0100 MASS AIR FLOW SEN

DTC Confirmation Procedure

DTC Confirmation Procedure

DATA MONITOR NUEC0646
MONITOR NO DTC WITH CONSULT-II ecoswsnr (3]
CKPS-RPM (TDC) XXX rpm 1) Turn ignition switch “ON”, and wait at least 6 seconds.

2) Select “DATA MONITOR” mode with CONSULT-I.

3) Start engine and wait at least 3 seconds. A
4) If DTC is detected, go to “Diagnostic Procedure”, EC-81.

#® WITHOUT CONSULT-II EM

NJEC0646S02

1) Turn ignition switch “ON”, and wait at least 6 seconds.
2) Start engine and wait at least 3 seconds.

SEFBI™  3) Tum ignition switch “OFF”, wait at least 5 seconds and then =©

turn “ON”.

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-81.

FE
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DTC P0100 MASS AIR FLOW SEN

Wiring Diagram

Wiring Diagram

NJEC0647

BATTERY EC-MAFS-01
6 mmmmm : DETECTABLE LINE FOR DTC
1 | REFER TO EL-POWER. : NON-DETECTABLE LINE FOR DTC
10A 20A (> :LHD MODELS
% (B> : RHD MODELS
R/ WiL

R/B WL R
f___ il
o on |ECM MASS AIR
3 | & .
|_|%|_| 2 2 F34

m
.
N
m
4
a1

oo ffh &d—
) (

m_._._m@I_IE

:u—!
N
Iy - [
| .

I
I I
Vg |
®--—————————— VY

=
=
x
R
=
=
I3
&)
-
(98]
(22}

(0] E:FC)
g
Toose

i)

R w R B
32 For]l  Ifeell [l Gza]l [2a]l [l el
MRL-0 BAT+  BAT+  BAT+ HFM2 HFMi  HFMO DZG-S
ECM
F57) , (F58) , (F59
5[6]7 =B 1]2[3]4]5/==]6][7]5]9 2
14[15[16 gl Si7) E9 To[1i [12[ra[14] 1616 [ 17]18] 19]20] T2
w w 3l6] BR w GY
AGED
9/ Gy
_________________________________________________ .
|
219]220[221]222[23]24 [ 340[341]342[343[344]s45[a46]a47]348]340]350[351[s52 [ I
b13]214215fo16[217]o1s 327328[320[330[331[a32]333]334 335336337 [338 ]R30 I
F57 F58 F59 I
bo7]208f200o10f211[212 [ 314315316[317[318]319]320]321|322]323]324]325]326 [ Hs.
201]202]203]204]205]206 301]302]303[304]305[306[307 308 300]310]311[312[513 I
I

—_—— e e e e e e e e e e e e e e o — — —— —— —— —— —— —— —— — —— — —— —— —— —— o — —— — — ———— ————

YEC322A
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DTC P0100 MASS AIR FLOW SEN

Diagnostic Procedure

Diagnostic Procedure

NJEC0648

1 CHECK MAFS POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect mass air flow sensor harness connector.

NN

Priming pump

SEF884Y
3. Turn ignition switch “ON”".
4. Check voltage between mass air flow sensor terminals 2, 4 and ground with CONSULT-II or tester.
T 44 €D
AEIFD, TS.
Terminal Voltage
@: 2 Approximately 5
l@ D O 4 Battery voltage
2 |
SEF297X
OK or NG
OK p |GOTO3.
NG p |GOTO2.

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E75, F36

e Harness for open or short between mass air flow sensor and ECM

e Harness for open or short between mass air flow sensor and ECM relay

P |Repair open circuit or short to ground or short to power in harness or connector.

EC-81
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DTC P0100 MASS AIR FLOW SEN

Diagnostic Procedure (Cont’d)

3 CHECK MAFS GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screws.

3 0

‘Engine ground

O \ \:
j@f@‘} P
/

Brake fluid

e

3. Check harness continuity between mass air flow sensor terminal 3 and engine ground. Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG

OK p |GOTOS.

NG p |GOTO 4.

4 DETECT MALFUNCTIONING PART

Check harness for open or short between mass air flow sensor and ECM.

P> |Repair open circuit or short to ground or short to power in harness or connectors.

5 CHECK MAFS INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

[any

. Disconnect ECM harness connector.

. Check harness continuity between mass air flow sensor terminal 1 and ECM terminal 224. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

N

OK p |GOTOE6.

NG P |Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P0100 MASS AIR FLOW SEN

Diagnostic Procedure (Cont’d)

6 CHECK MASS AIR FLOW SENSOR
1. Reconnect harness connectors disconnected. @l
2. Start engine and warm it up to normal operating temperature.
3. Check voltage between ECM terminal 224 (Mass air flow sensor signal) and ground.
MA
— CONNECT
" ECM |O| CONNECTOR” . E}l Condition Voltage V EM
224 — - ,
Ignit tch “ON” (E
f$\ Sg%g;)g)gd.s)m € (Engine Approx. 1.0
C H Idle (Engine is warmed-up to normal
@iw operating temperature.) 15-20 L@
Idle to about 4,000 rpm* 1.5 - 2.0 to Approx. 4.0
A 0\ I ! *: Check for linear voltage rise in response to engine
d D O 1 being increased to about 4,000 rpm.
SEF4417
4. If the voltage is out of specification, disconnect MAFS harness connector and connect it again. EE
Then repeat above check.
OK or NG
OK p |(GOTO7. GL
NG P | Replace mass air flow sensor.
T
7 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71. AT
p |INSPECTION END
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DTC P0115 COOLANT TEMP SEN

Description
Termi Description
erminal ] . NJEC0649
Sensor The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the
R engine coolant temperature input. The sensor uses a thermistor
| which is sensitive to the change in temperature. The electrical
) resistance of the thermistor decreases as temperature increases.
Gasket/
SEF594K|
sor <Reference data>
101 i -
g: Engine coolantotempera Voltage* (V) Resistance (kQ)
al ture °C (°F)
E Acceptable
g 2f -10 (14) 4.4 7.0-11.4
& 1.0
& o8f 20 (68) 35 21-29
£ 04t
0z 50 (122) 2.3 0.68 - 1.00
0 s 90 (194) 1.0 0.236 - 0.260
(-4) (32) (68)(104)(140) (176)(212)
Temperature °C (°F) *. These data are reference values and measured between ECM terminal 347
SEFO12P|  (Engine coolant temperature sensor) and ground.

This self-diagnosis has the one trip detection logic.

CAUTION:
Do not use ECM ground terminals when measuring input/
output voltage. Doing so may result in damage to the ECM’s
transistor. Use a ground other than ECM terminals, such as
the ground.

On Board Diagnosis Logic

NJEC0650

DTC Malfunction is detected when ... Check Items (Possible Cause)
P0115 e An excessively high or low voltage from the sen- | e Harness or connectors (The sensor circuit is
0103 sor is entered to ECM. open or shorted.)
e Engine coolant temperature sensor
T DTC Confirmation Procedure
MONITOR NO DTC WITH CONSULT-II

CKPS-RPM (TDC) XXX rpm

SEF817Y

NJEC0651S01

1) Turn ignition switch “ON”".

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Wait at least 5 seconds.

4) If DTC is detected, go to “Diagnostic Procedure”, EC-87.

#® WITHOUT CONSULT-II N
1) Turn ignition switch “ON” and wait at least 5 seconds.

2) Turn ignition switch “OFF”", wait at least 5 seconds and then
turn “ON”.
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DTC P0115 COOLANT TEMP SEN

DTC Confirmation Procedure (Cont'd)

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with

4) :?([:)I\#C is detected, go to “Diagnostic Procedure”, EC-87. Gl
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DTC P0115 COOLANT TEMP SEN

Wiring Diagram

Wiring Diagram

NJEC0652

EC-ECTS-01

s - DETECTABLE LINE FOR DTC

s : NON-DETECTABLE LINE FOR DTC
— ENGINE COOLANT
EMPERATURE
\J\ﬁ\/‘/ SENSOR
L2 1]
LB B/R
LB B/R
Gl [334]
WTF WTFO
ECM

340]341[342]343]344345[346]347|348[349]350[351[352 |:
328]329/330[331]332|333|334/335/336[337)338/339

5 327
= (F59) @
314]315[316[317]318[319[320[321[322]328]324]325]328] [ HS.

GY
301[302[303]304305[306|307]308|309{310]311[312{313

YECO11A
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DTC P0115 COOLANT TEMP SEN

Diagnostic Procedure

Diagnostic Procedure

NJEC0653

1 CHECK ECTS POWER SUPPLY CIRCUIT Gl

1. Turn ignition switch “OFF".
2. Disconnect engine coolant temperature sensor harness connector.

MA

EM

temperature

2 @ :
JIINY 7

3. Turn ignition switch “ON”". FE
4. Check voltage between ECTS terminal 2 and ground with CONSULT-II or tester.

& DISCONNECT @L
T.S.
6ip MT
Voltage: Approximately 5V
o
' AT
A
@& oo
i AX
SEF401Y
OK or NG
SU
OK p |GOTO2.
NG P | Repair open circuit or short to ground or short to power in harness or connectors. BR
2 CHECK ECTS GROUND CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch “OFF". ST
2. Check harness continuity between ECTS terminal 1 and engine ground. Refer to Wiring Diagram.
Continuity should exist. BS
3. Also check harness for short to ground and short to power.
OK or NG
OK p |GOTO 4. BT
NG p |GOTO3.
HA
3 DETECT MALFUNCTIONING PART
Check the following harness for open or short between ECM and engine coolant temperature sensor. 5@
P> |Repair open circuit or short to ground or short to power in harness or connectors.
EL
IDX
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DTC P0115 COOLANT TEMP SEN

Diagnostic Procedure (Cont’d)

4

CHECK ENGINE COOLANT TEMPERATURE SENSOR

1. Remove engine coolant temperature sensor from the engine.
2. Check resistance between ECTS terminals 1 and 2 as shown in the figure.

<Reference data>

Temperature °C (°F)

Resistance kQ)

20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260
20
10
8_
61
~ AT
] Acceptable
@] o
]
T 2 oQr
[0)]
T 0.41
0.2
0.1 L 1 1 | 1 L
20 0 20 40 60 80 100
(—4) (32) (88) (104) (140) (176) (212)
Temperature °C (°F) SEF304X
OK or NG
OK p |GOTOS.
NG P |Replace engine coolant temperature sensor.
5 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71.

p |INSPECTION END
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DTC P0120 ACCEL POS SENSOR

Description

Description
NJEC0679

The accelerator work unit is installed on the upper end of the accelerator pedal assembly. The accelerator
position sensor and accelerator position switch are built into the accelerator work unit. The sensor detects the Gl
accelerator position and sends a signal to the ECM. The ECM uses the signal to determine the amount of fuel

to be injected.

The accelerator position switch detects Off-accelerator switch signal and send these signals to the ECM. The MA
ECM will then determine engine idle conditions. These signals are also used for diagnosing the accelerator
position sensor.

EM
—~ Supply voltage: 5V
2 (Applied between terminal LG
i No. 5 and 4)
g 6.0
Off N |
3/accelerator <23' Output voltage between
position = terminal No. 2 and 4 l/
1 switch £40
£ FE
e
* Accel ®
ccelerator @
2 position % 20 e CL
4| sensor o
S
[
g T
>
= 0
a o 45 90 135
8 Accelerator work unit opening angle (deg) AT
SEF885Y | )]
CONSULT-1l Reference Value in Data Monitor
Mode SU
. . NJEC0680
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION BR
" P Accelerator pedal: released 0.30 - 0.50V
ACCEL POS SEN ° I(énltlpn SWItCh.dON ST
(Engine stopped) Accelerator pedal: depressed 3.0-4.3V
- e Accelerator pedal: fully released [ON
OFE ACCEL SW ° IgEnltl_on swm:h.o(I)N RS
(Engine stopped) Accelerator pedal: slightly open | OFF
ECM Terminals and Reference Value BT
= i i NJEC0681
Specification data are reference values and are measured between each terminal and ground.
CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam- HA
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.
TERMI- |\ oc S§G
NAL ITEM CONDITION DATA(DC Voltage)
COLOR
NO.
Accelerator position sensor [Engine is running] -
425 P/B P e Warm-up condition Approximately 0V
ground
e Idle speed DX
Accelerator position switch L. . ~n 1y .
426 BR/R (Idle) ground [Ignition switch “ON"] Approximately OV
433 | GIY Accelerator position sensor [Ignition switch “ON"] Approximately 5V
power supply
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DTC P0120 ACCEL POS SENSOR

ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
NAL ITEM CONDITION DATA(DC Voltage)
COLOR
NO.
[Ignition switch “ON"] )
e Accelerator pedal fully released 0.30 - 0.50V
434 |W Accelerator position sensor
[Ignition switch “ON"] )
e Accelerator pedal fully depressed 30-43v
o : Egglttzlt(:)(:lesrg&crhpe%: ]fuIIy released Approximately OV
435 |wWiG Accelerator position switch

(idle)

[Ignition switch “ON"]
e Accelerator pedal depressed

BATTERY VOLTAGE
(11 - 14V)

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

NJEC0682

DTC Malfunction is detected when ... Check Items (Possible Cause)
P0120 e The relation between sensor and switch signals | e Harness or connectors

0403 is not in the nomal range during the specified (The sensor circuit is open or shorted.)

accelerator positions. e Accelerator position sensor

e Accelerator position switch

e — DTC Confirmation Procedure
NJEC0683
MONITOR NO DTC WITH CONSULT-II

CKPS-RPM (TDC) XXX rpm

SEF817Y| 3)

1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT-II.
3) Depress and release fully accelerator pedal slowly.
4) If DTC is detected, go to “Diagnostic Procedure”,

#® WITHOUT CONSULT-II
1) Turn ignition switch “ON”".
2) Depress and release fully accelerator pedal slowly.

Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”,

NJEC0683S01

NJEC0683502

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with

ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, FC-92.
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DTC P0120 ACCEL POS SENSOR

Wiring Diagram

Wiring Diagram

NJEC0684

EC-APS-01 @l
ECM
; VA
LGS-E1 LGS-10 PWG12 PWG11 DZG-S_PWG10
|L435]) |L426]} |233]) A ] EEA T EE s | DETECTABLE LINE FOR DTC
W/G BRR GIY P/B s : NON-DETECTABLE LINE FOR DTC EM
5 LG
|
|
|
|
|
] |
|
| FE
|
|
|
" CL
W/G & BR/R GIY P/B T
[ R T -]
W/G BR/R GIY W P/B
B K
B K
N N AX
B K
B K
B K
N N SU
l‘~ —‘
) ) .
W/G BR/R G/Y W P/B 8
I N N 3| [ ]
ST
ACCELERATOR RS
RELEASED A UNIT
—
DEPRESSED
ACCELERATOR POSITION ACCELERATOR POSITION BT
SWITCH SENSOR
A
— [2[3[[4]5]6]7
Mee 8[ao[n[2[13[74]15[76 sC
B BR
|- T T T T T T I
N 2 T e e 2 e o R [ T e T e e e e e e | EL
O 5 2 2 ) ) e e L e atfezefizsfeeafeaslelizrliosleadficol Lf | —— |
| | [arslaiefsrrfstefsiofsaofserlsza]aaefseafaasaes [ iifarelarafaralassfarelatzfataaioazo n | DX
| | leotleozlsos[aoafaosfoofsorfsoefacsfeifarifsrzfsts 101a0240als0]40s|a0e]407]a0s]aosla1 I
|

YECO012A
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DTC P0120 ACCEL POS SENSOR

Diagnostic Procedure

Diagnostic Procedure

NJEC0685

1 CHECK ACCELERATOR POSITION SENSOR FUNCTION

With CONSULT-II

1. Turn ignition switch “ON".

2. Select “ACCEL POS SEN” in “DATA MONITOR” mode with CONSULT-II.
3. Check “ACCEL POS SEN” signal under the following conditions.

DATA MONITOR
MONITOR NO DTC
ACCELPOSSEN XXXV Conditions ACCEL POS SEN
Accelerator pedal 0.30 - 0.50V
fully released
Accelerator pedal 3.0-43V
fully depressed
SEF436Z
@ Without CONSULT-II
1. Turn ignition switch “ON”.
2. Check voltage between ECM terminal 434 and ground under the following conditions.
CONNECT .
A€ E
— EN
" ECM |O| CONNECTOR" Conditions Voltage
A Accelerator pedal
434 N -
7’% fully released 0.30 - 0.50V
Accelerator pedal
\ fully depressped 30 - 43V
D O
SEF437Z
OK or NG
OK p |[GOTO 2.
NG p |GOTO 3.
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DTC P0120 ACCEL POS SENSOR

Diagnostic Procedure (Cont’d)

2

CHECK ACCELERATOR POSITION SWITCH FUNCTION

With CONSULT-II
1. Select “OFF ACCEL SW" in “DATA MONITOR” mode with CONSULT-II.
2. Check “OFF ACCEL SW” signal under the following conditions.

DATA MONITOR
MONITOR NO DTC
OFF ACCEL SW ON Conditions OFF ACCEL SW
Accelerator pedal ON
fully released
Accelerator pedal OFF
depressed
SEF910Y
# Without CONSULT-II
Check voltage between ECM terminal 435 and ground under the following conditions.
CONNECT .
A€ E
PN . Voltage
— o Conditions ;
" ECM |OICONNECTOR" (ECM terminal 435)
) . Accelerator pedal
435
7’% fully released Approx. OV
3 Accelerator pedal
depressed Battery voltage
D S
SEF911Y
OK or NG
OK > GO TO 16.
NG | 2 GO TO 11.

EC-93
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DTC P0120 ACCEL POS SENSOR

Diagnostic Procedure (Cont’d)

3 CHECK ACCELERATOR POSITION SENSOR POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect accelerator work unit harness connector.

\_—
N/ _——Accelerator pedal

v l

SEF886Y
3. Turn ignition switch “ON”".
4. Check voltage between accelerator work unit terminal 5 and ground with CONSULT-II or tester.
5
DISCONNECT @@ "(& Voltage: Approximately 5V
€
D O
SEF897Y
OK or NG
OK p |GOTOG.
NG p |GOTOA4.

4 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F112, M74
e Harness for open or short between ECM and accelerator work unit

P |Repair harness or connectors.
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DTC P0120 ACCEL POS SENSOR

Diagnostic Procedure (Cont’d)

5 CHECK ACCELERATOR POSITION SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground screw.

3 0

‘Engine ground

O \ \:
j@f@‘} P
/

Brake fluid

Iy

3. Check harness continuity between accelerator work unit terminal 4 and engine ground. Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG

SEF380Y

OK » |GOTOT7.

NG p |GOTOE6.

6 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F112, M74
e Harness for open or short between ECM and accelerator work unit

P> | Repair open circuit or short to ground or short to power in harness or connectors.

7 CHECK ACCELERATOR POSITION SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

[EEY

. Disconnect ECM harness connector.

. Check harness continuity between ECM terminal 434 and accelerator work unit terminal 2. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

N

OK p |GOTOO.

NG p |GOTOS.

8 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors F112, M74
e Harness for open or short between ECM and accelerator work unit

P> |Repair open circuit or short to ground or short to power in harness or connectors.

EC-95
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DTC P0120 ACCEL POS SENSOR

Diagnostic Procedure (Cont’d)

9 CHECK ACCELERATOR POSITION SENSOR

With CONSULT-II

1. Reconnect all disconnected harness connectors.
2. Turn ignition switch “ON”.
3. Select “DATA MONITOR” mode with CONSULT-II.
4. Check the indication of “ACCEL POS SEN” under the following conditions.
DATA MONITOR
MONITOR NO DTC
ACCELPOSSEN XXXV Conditions ACCEL POS SEN
Accelerator pedal 0.30 - 0.50V
fully released
Accelerator pedal
fully depressed 8.0-4.3V
SEF436Z
OK or NG
OK p |GOTO 16.
NG P |Replace accelerator pedal assembly.
10 CHECK ACCELERATOR POSITION SENSOR
@ Without CONSULT-II
1. Reconnect all disconnected harness connectors.
2. Turn ignition switch “ON”.
3. Check voltage between ECM terminal 434 and ground under the following conditions.
CONNECT .
A€ E)
— SIN
[[_Ecm__|o[connecTor]| Conditions Voltage
N Accelerator pedal
434 N -
3 7‘% fully released 0.30 - 0.50V
3 Accelerator pedal
fully depressed 30 - 43V
D S
SEF437Z
OK or NG
OK p |GOTO 16.
NG P |Replace accelerator pedal assembly.
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DTC P0120 ACCEL POS SENSOR

Diagnostic Procedure (Cont’d)

11 CHECK ACCELERATOR POSITION SWITCH POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”. Gl
2. Disconnect accelerator work unit harness connector.

MA

EM

LG

/ \
N/ _——Accelerator pedal

v | SEF886Y
3. Turn ignition switch “ON”".
4. Check voltage between accelerator work unit terminal 3 and ground with CONSULT-II or tester. EE
DISCONNECT
_ o
3 TS.
Voltage: Battery voltage MT

n
o g

D O
SEF912Y M
OK or NG
OK GO TO 13.
> SU
NG » [GOTO12.
BR

12 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M74, F112 ST
e Harness for open or short between accelerator work unit and ECM

P |Repair harness or connectors.

RS

13 CHECK ACCELERATOR POSITION SWITCH GROUND CIRCUIT FOR OPEN AND SHORT

BT

Turn ignition switch “OFF".

Disconnect ECM harness connector.

Check harness continuity between accelerator work unit terminal 1 and ECM terminal 426. Refer to Wiring Diagram. HA
Continuity should exist.

4. Also check harness for short to ground and short to power.

wn R

OK or NG SE
OK p |[GOTO 15.
NG p |[GOTO 14. EL
14 |DETECT MALFUNCTIONING PART IDX

Check the following.
e Harness connectors M74, F112
e Harness for open or short between ECM and accelerator work unit

P> |Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P0120 ACCEL POS SENSOR

Diagnostic Procedure (Cont’d)

15 CHECK ACCELERATOR POSITION SWITCH

A€ Q>

(514]3]211

Check continuity between accelerator position switch terminals 1 and 3 under the following conditions.

Between terminals 1 and 3

Conditions

Continuity

Accelerator pedal
fully released

Should exist.

Accelerator pedal

@ depressed Should not exist.
SEF913Y
OK or NG
OK p |GOTO 16.
NG P |Replace accelerator pedal assembly.

16 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT", EC-71.

p |INSPECTION END
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DTC P0335 CRANK POS SEN (TDC)

Description

Description

The crankshaft position sensor (TDC) monitors engine speed by
means of signals from the sensing plate (with three protrusions) €l
installed to the crankshaft pulley. The datum signal output is
detected at ATDC 10° and sent to the ECM. The sensor signal is
used for fuel injection control and fuel injection timing control. MA

EM

SEF420Z LG

CONSULT-Il Reference Value in Data Monitor

Mode m
wpn . NJEC0687
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION FE

e Run engine and compare the CONSULT-Il value with tachometer Almost the same speed as the

CKPS-RPM (TDC) indication. tachometer indication.

GL
ECM Terminals and Reference Value
NJEC0688
Specification data are reference values and are measured between each terminal and ground. MT
Pulse signal is measured by CONSULT-II.
CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam- AT
age to the ECM’s transistor. Use a ground other than ECM terminals, such as the ground.
TERMI-
NAL WIRE ITEM CONDITION DATA(DC Vqltage and Pulse AX
COLOR Signal)
NO.
. _ | [Engine is running] SU
331 OR Crankshatft position sen e Warm-up condition Approximately 0V
sor (TDC) ground
e Idle speed
: BR
Approximately OV
%0 ST
[Engine is running] fg
e Warm-up condition 0 Ar A
e Idle speed £ ms RS
SEF333Y
344 |w Crankshaft position sen- BT
sor (TDC) Approximately 0V
(V)
20 HA
[Engine is running] 10
e Warm-up condition 0
Engi d is 2,000
e Engine speed is rpm -5 ms 5@
SEF334Y
EL
IDX

EC-99



On Board Diagnosis Logic

DTC P0335 CRANK POS SEN (TDC)

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

=NJEC0689

DTC Malfunction is detected when ... Check Items (Possible Cause)
P0335 e An improper signal from the sensor is sent to e Harness or connectors
0407 ECM during engine running and cranking. (The sensor circuit is open.)
e Crankshaft position sensor (TDC)
e — DTC Conflrmatlon Pro_cedure |
MONITOR NO DTC Before performing the following procedure, confirm that bat-

CKPS-RPM (TDC)

XXX rpm

tery voltage is more than 10V.

WITH CONSULT-II

1) Turn ignition switch “ON” and select “DATA MONITOR” mode
with CONSULT-II.

2) Crank engine for at least 1 second.
3) Start engine and run it for at least 2 seconds at idle speed.
4) If DTC is detected, go to “Diagnostic Procedure”, EC-102.

SEF817Y ® WITHOUT CONSULT-I

1) Crank engine for at least 1 second.
2) Start engine and run it for at least 2 seconds at idle speed.
3) Turn ignition switch “OFF”, wait at least 5 seconds and then

turn “ON".

NJEC0690S01

NJEC0690S02

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with

ECM.

5) If DTC is detected, go to “Diagnostic Procedure”

EC-100

EC-102



DTC P0335 CRANK POS SEN (TDC)

Wiring Diagram

Wiring Diagram

NJEC0691

EC-CKPS-01 @l

s - DETECTABLE LINE FOR DTC

CRANKSHAFT = NON-DETECTABLE LINE FOR DTC MA
POSITION
SENSOR
(TDC)
F134 EM

W OR LG

FRlR-——————— =
| |
| |
| |
' ' FE
| |
| |
| |
| |
| | CL
| |
| |
I ' MT
| |
| |
| |
| | 7
| |
| |
| |
| | AX
| |
| |
| |
| | SU
| |
| |
| | B
b L
<§______ "= . .R
w OR ST
DZG1 DZGO0 DZG-S F\}S
ECM
BT
HA
340[341|342]343]344|345346[347|348]349]350|351352 [
3271328132913301331}332]333]334|335|336|337]338}339
F
314|315[316[317]318]319]320]321[322]323]324/325(326] |: E HS. 5@
301]302|303]304]305[306/307|308|309|310}311}312[313

EL

YECO13A

EC-101



DTC P0335 CRANK POS SEN (TDC)

Diagnostic Procedure

Diagnostic Procedure

NJEC0692

1 CHECK CRANKSHAFT POSITION SENSOR (TDC) GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws.

‘Engine ground

A\Yy
.4\’ \
ﬁ' W<
% /

Brake fluid

&

SEF380Y

Crankshaft
position
sensor (TDC)§\

SEF387Y
4. Check harness continuity between ECM terminal 331 and crankshaft position sensor (TDC) terminal 1. Refer to Wiring
Diagram.
Continuity should exist.
5. Also check harness for short to ground and short to power.

OK or NG

oK » [GOTO2.

NG P> | Repair open circuit or short to ground or short to power in harness or connectors.

2 CHECK CRANKSHAFT POSITION SENSOR (TDC) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between crankshaft position sensor (TDC) terminal 2 and ECM terminal 344. Refer to Wiring
Diagram.
Continuity should exist.
2. Also check harness for short to ground and short to power.

OK or NG

OK p |GOTO3.

NG P> | Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P0335 CRANK POS SEN (TDC)

Diagnostic Procedure (Cont’d)

3 CHECK CRANKSHAFT POSITION SENSOR (TDC)-I
1. Loosen the fixing bolt and remove the crankshaft position sensor (TDC). Gl
2. Visually check the sensor for chipping.
MA
EM
LG
SEF620S
OK or NG FE
OK p |GOTO 4.
NG P> | Replace crankshaft position sensor (TDC). oL
4 CHECK CRANKSHAFT POSITION SENSOR (TDC)-1I
1. Disconnect crankshaft position sensor (TDC) harness connector. WY
2. Check resistance between crankshaft position sensor (TDC) terminals 1 and 2.
AT
& DISCONNECT
“4E®
AX
(2?1) Resistance: 495 - 6050 [at 20°C (68°F)]
SU
- BR
SEF408Y
OK or NG ST
OK p |GOTOS.
NG P | Replace crankshaft position sensor (TDC). BS
BT
HA
SE
EL
IDX
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DTC P0335 CRANK POS SEN (TDC)

Diagnostic Procedure (Cont’d)

INSTALL CRANKSHAFT POSITION SENSOR (TDC)

. Turn crankshaft position sensor (TDC) clockwise until it stops.

5
1. Install crankshaft position sensor (TDC) and temporarily tighten the fixing bolt.
2
3. Tighten the fixing bolt.

Crankshaft po

sensor (TDC) sensor (TDC)

//Crankshaft position

[® 6.4-7.3Nm
(0.65 - 0.75 kg-m
57 - 65 in-Ib)

SEF409Y

» |GOTOG.

6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71.

p |INSPECTION END
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DTC P0O500 VEHICLE SPEED SEN

Description
Description
. . . 3 I\{JECOG54
The vehicle speed sensor is installed in the transaxle. It contains a
pulse generator which provides a vehicle speed signal to the €l
Vehicle speed speedometer. The speedometer then sends a signal to the ECM.
Sensor
VA
EM
AEC110 LG
ECM Terminals and Reference Value
NJECO0655
Specification data are reference values and are measured between each terminal and ground.
Pulse signal is measured by CONSULT-II.
CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam- FE
age to the ECM’s transistor. Use a ground other than ECM terminals, such as the ground.
TER- CL
WIRE DATA (DC Voltage and
M’LI\CI)AL COLOR ITEM CONDITION Pulse Signal)
Approximately 8V T
)
[Engine is running] 10 i AT
e Lift up the vehicle. 5
e In 1st gear position 0
e Vehicle speed is 10 km/h (6 MPH) | |~ 100 e AX
SEF891Y
417 |PU/R | Vehicle speed sensor Approximately 6V SU
)
10 5
[Engine is running] 5 BR
e Lift up the vehicle. 0
e In 2nd gear position
e Vehicle speed is 30 km/h (19 MPH) 100 ms ST
SEF892Y
RS
On Board Diagnosis Logic o
NJEC 51
This self-diagnosis has the one trip detection logic. BT
DTC Malfunction is detected when .... Check Items (Possible Cause)
P0O500 e The almost 0 km/h (0 MPH) signal from vehicle e Harness or connector HA
0104 speed sensor is sent to ECM even when vehicle (The vehicle speed sensor circuit is open or
is being driven. shorted.)
e Vehicle speed sensor SG
EL
IDX

EC-105



Overall Function Check

DTC P0O500 VEHICLE SPEED SEN

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm
VHCL SPEED SE XXX km/h

P/N POSI SW OFF

SEF864Y

Overall Function Check

Use this procedure to check the overall function of the vehicle
speed sensor circuit. During this check, a DTC might not be con-
firmed.

WITH CONSULT-II

1)
2)
3)

4)

® WITHOUT CONSULT-II

1)
2)
3)
4)

5)

NJEC0657

NJEC0657501

Lift up the vehicle.
Start engine.

Read vehicle speed sensor signal in “DATA MONITOR” mode
with CONSULT-II.

The vehicle speed on CONSULT-Il should be able to
exceed 10 km/h (6 MPH) when rotating wheels with suit-
able gear position.

If NG, go to “Diagnostic Procedure”, EC-108.

NJEC0657502

Lift up the vehicle.
Start engine.
Read the voltage signal for the vehicle speed sensor with an

oscilloscope. Refer to “ECM Terminals and Reference Value”,
EC-105.

Verify that the oscilloscope screen shows the signal wave as
shown at “ECM Terminals and Reference Value”, EC-105.

If NG, go to “Diagnostic Procedure”, EC-108.
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DTC P0O500 VEHICLE SPEED SEN
Wiring Diagram

NJEC0658

Wiring Diagram

pu———" IGNITION SWITCH EC-VSS-01 @
ELLJS(E;K s : DETECTABLE LINE FOR DTC
10A 10a |@WmB)  |REFERTOEL-POWER. : NON-DETECTAABLE LINE FOR DTC MA
% % , : WITH ABS
|_B|é|0_| Llél_l | <OR> : WITHOUT ABS e
R/B Y
[l [l 16
\ 4 \ 4

SPEEDOMETER
‘P—K—ﬂ
COMBINATION
UNIFIED METER CONTROL UNIT METER
(WITH ODO/TRIP METER) ,

E3)| 2] [ia] [ia] [iz]
T = £ e x
<OA> <OA>

LB RIL CL
<AB)

T

AT

/B
M63 E75 M
L@J ""F;e""@

PU/R RIY
[m] SU
VEHICLE
SPEED
SENSOR
: B
L]
B/W gT
PUR I I RIL RS
7]l B B B [Fo]l
47 n 108 ABS ACTUATOR
FGG1 () AND ELECTRIC
ECM -4 UNIT BT
— — (CONTROL UNIT)

M28 M67 :
e e | REFER TO THE FOLLOWING. MA
| 25 T26]27]28]es a0 3123334 35 36|37 [ae [ae[ao[a1 42 [4a[4a] iz [ [2][3]4]5]6]7 8] [i0[n 12: Q1) , (M2)-FUSE BLOCK-

o 5 3 55 e 5 5 ) 2 Y 1 3T 2 X 3 2 T JUNCTION BOX (./B)
;n _______ o T o T T SG
wl17 s 1o 27]28[29]30 3D /\
[oofo1T22]23]24]25 ] 26] 1 G 2 3 g 3
%|2|3|4|5|6|7|2|9|10|11|12|13|14|L$ B 2] ay GY EL

431]432[433[434|435{436|437]438]439]440 [

1[2[3[=a]4]5]6]7 421]422|423]424|425426427|428]429}430 1D}
F102 F60 @

8] otof11]12]13]14]15]16 411[412]413414[415]416417[418]419}420 [ HS.

401[402]403|404[405]406]407|408]409]410)

YEC323A
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DTC P0O500 VEHICLE SPEED SEN

Diagnostic Procedure

Diagnostic Procedure

NJEC0659

CHECK VEHICLE SPEED SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1
1
2.
3

. Turn ignition switch “OFF".

Disconnect ECM harness connector and combination meter harness connector.

. Check harness continuity between ECM terminal 417 and combination meter terminal 56. Refer to Wiring Diagram.

Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG
OK p [GOTO3.
NG p |[GOTO 2.
2 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M63, F102
e Harness for open or short between ECM and combination meter

P> |Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK SPEEDOMETER FUNCTION
Make sure that speedometer functions properly.

OK or NG
OK p |GOTOS.
NG p |GO TO 4. (models without ABS)

GO TO 5. (models with ABS)

4 CHECK SPEEDOMETER CIRCUIT FOR OPEN AND SHORT

Check the following.

e Harness connectors E75, F36

e Harness for open or short between vehicle speed sensor and engine ground

e Harness for open or short between combination meter and vehicle speed sensor

OK or NG
OK P |Check vehicle speed sensor and combination meter. Refer to EL section.
NG D> | Repair open circuit or short to ground or short to power in harness or connectors.
5 CHECK SPEEDOMETER CIRCUIT FOR OPEN AND SHORT

Check the following.
e Harness for open or short between ABS actuator and electric unit and combination meter

OK or NG
OK P | Check ABS actuator and electric unit. Refer to BR section.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
6 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71l.

p |[INSPECTION END
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DTC P0571 BRAKE SW

Description

Description

The stop lamp switch is installed to brake pedal bracket. The switch
senses brake pedal position and sends an ON-OFF signal to the €l
ECM. The ECM uses the signal to control the fuel injection control
system.

% MA

Steering
column

EM
“\
SEF893Y LG
ECM Terminals and Reference Value
NJECO0739
Specification data are reference values and are measured between each terminal and ground. m
CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM’s transistor. Use a ground other than ECM terminals, such as the ground. FE
TERMI- WIRE
NgL COLOR ITEM CONDITION DATA (DC Voltage) @L
[Ignition switch “ON"] .
e Brake pedal fully released Approximately OV T
405 R/IG Stop lamp switch
[Ignition switch “ON”] BATTERY VOLTAGE
e Brake pedal depressed (11 - 14v) AT
[Ignition switch “ON"] BATTERY VOLTAGE
- e Brake pedal fully released (11 - 14v)
16 |y Brz?lku.::1 pedal position AX
switc [Ignition switch “ON"] Approximately OV
e Brake pedal depressed PP Y
. . . SU
On Board Diagnosis Logic -
NJIECO741
This self-diagnosis has the one trip detection logic. R
DTC Malfunction is detected when ... Check Items (Possible Cause)
pP1571 e An irregular voltage signal from the switch is sent | @ Harness or connectors
0807 to ECM. (The stop lamp switch circuit is open or shorted.) ST
e Stop lamp switch
RS
BT
HA
T DTC Confirmation Procedure S
MONITOR NO DTC WITH CONSULT'“ ) i NJEC0741501
CKPS-RPM (TDC) XXX rpm l) Turn |gn|t|0n SW'tCh ON . EL

2) Select “DATA MONITOR” mode with CONSULT-II.
3) Depress and release brake pedal more than 10 times.
4) If DTC is detected, go to “Diagnostic Procedure”, EC-112. DX

#® WITHOUT CONSULT-II
1) Turn ignition switch “ON”".
2) Depress and release brake pedal more than 10 times.

NJEC0741S02

SEF817Y

EC-109



DTC P0O571 BRAKE SW

DTC Confirmation Procedure (Cont'd)

3) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON".

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, Ec-117.
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DTC P0O571 BRAKE SW

Wiring Diagram

Wiring Diagram

NJEC0742

BATTERY EC-BRK/SW-01
| |
® ® REFER TO ELPOWER s : DETECTABLE LINE FOR DTC
' 1 | i : s - NON-DETECTABLE LINE FOR DTC
10A FUSE % % <> :LHD MODELS
(V/B) (R : RHD MODELS
- ;
i R/B WL
IE]
RIY
RIY R/B WL
I_l_l I_l_l I_l_l R
I 1 | I 1 | | 6 I I_._I F112
Py &S |ECM
STOP I] I] RELAY n M74
LAMP
DEPRESSED |SWITCH Q QU [Eree I_I_I
— T |L2]) [L7]) [2]
RELEASED : H BRAKE
2] PEDAL
o I RELEASED ° QSV,ST'E'SN
® DEPRESSED
S ) ]
R/G G G R v/B
I_l_I E251 I_|_| E174 E75
) e
F112 M182 M159
R/G G G R
I_®. ®) YiB
I (iza
A M63 () B
Fi02 I
G
R/G G R R R Y/B
405 [325]1 Gl [Fosl [l ]l
BRE-E MRL-0 BAT+  BAT+  BAT+ BRK-E
ECM
F57) , (F59) , (F60
REFER TO THE FOLLOWING.
—] H=H| (M2)-FUSE BLOCK-
— 1 2|3|C]4|5]6]7
sTio[nTelahaahe CP @D . ED [T E JUNCTION BOX (J/B)
B BR w w BR 3]6] BR
N\
1]12]|3|4|5[==]6|7|8]|9 AR a
E251 G (36
1o[11 [i2[is 1[5 6 [17[18[19]20
[ W 6]718[9/ Gy
S - - - - ---------------------"-""-"-""-"-""-""-""-""-""-""-""-""-""-"""""-""-"""/""”/""7/"77 |
|
: 340[341[342[343]344/345346[347[348]349]350]351|352 [ 431]432[433[434|435 436 437]438[430] 440 [ I
I = 327|328[309[330[331/332|333[334[335(336]337|338|339 = 421]422[423[404|425 426 |427]428[420]430 = I
| 314]315[316[317]318|319]320[321[322[323]324]325|306 411]412[413[a14|415]416]417]418[a19]420 [ HsS. :
: 301[302[303[304305|308307{308[300]310]311]312[313 401|402]403404[405[406[407[408[400f410 I
|

EC-111

YEC324A
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MA

EM

LG

FE

CL
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SU
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DTC P0O571 BRAKE SW

Diagnostic Procedure

Diagnostic Procedure

NJEC0743

1 CHECK STOP LAMP SWITCH CIRCUIT

1. Turn ignition switch “OFF".
2. Check the stop lamp when depressing and releasing the stop lamp switch.

Stop lamp switch Stop lamp
Fully released Not illuminated
Depressed llluminated
MTBL0443
OK or NG
OK p |GOTO 4.
NG p |GOTO2
2 CHECK STOP LAMP SWITCH POWER SUPPLY CIRCUIT
1. Disconnect stop lamp switch harness connector.
Ste>ng/ A Brake pedal
column ‘N pongn .S\ymh
\ ~Stop lamp
switch /\
=
“\
SEF893Y
2. Check voltage between stop lamp switch terminal 1 and ground with CONSULT-II or tester.
& DISCONNECT )
HAE Q)
Voltage: Battery voltage
P S
SEF435Y
OK or NG
OK p |GOTO 4.
NG p |GOTO3.

3 DETECT MALFUNCTIONING PART

Check the following.

e Fuse block (J/B) connector M2

e 10A fuse

e Harness for open and short between stop lamp switch and fuse

P |Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P0571 BRAKE SW

Diagnostic Procedure (Cont’d)

4 CHECK STOP LAMP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector.
3. Disconnect stop lamp switch harness connector.

N

Steering
column

Brake pedal

C \\posmon switch

Stop Iamp
= \swnch \
N\

SEF893Y

4. Check harness continuity between ECM terminal 405 and stop lamp switch terminal 2. Refer to Wiring Diagram.
Continuity should exist.

5. Also check harness for short to ground and short to power.

OK or NG

OK p |GOTOE6.

NG » |GOTOS.

5 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M74, F112
e Harness for open or short between ECM and stop lamp switch

P> | Repair open circuit or short to ground or short to power in harness or connectors.

6 CHECK STOP LAMP SWITCH

Check continuity between stop lamp switch terminals 1 and 2 under the following conditions.

DISCONNECT

m Conditions Continuity

Brake pedal .
fully released Should not exist.
Brake pedal .
@ depressed Should exist.
SEF904Y
OK or NG
OK » |GOTO7.
NG P | Replace stop lamp switch.

EC-113
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DTC P0O571 BRAKE SW

Diagnostic Procedure (Cont’d)

7 CHECK BRAKE PEDAL POSITION SWITCH POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect brake pedal position switch harness connector.

N

Steering
column

| Brake pedal
X N posn\Bn ‘sv/vnch

~Stop Iamp,\

“\
SEF893Y
3. Turn ignition switch “ON”".
4. Check voltage between brake pedal position switch terminal 2 and ground with CONSULT-II or tester.
& DISCONNECT R . ﬁ
A€ Ay
]
g Voltage: Battery voltage
D S
SEF905Y
OK or NG
OK p |GOTOO.
NG p |GOTO 8.

8 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors M74, F112

e Harness connector E75, F36

e Harness for open and short between brake pedal position switch and ECM relay
e Harness for open and short between brake pedal position switch and ECM

P |Repair open circuit or short to ground or short to power in harness or connectors.

CHECK BRAKE PEDAL POSITION SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF".
. Disconnect ECM harness connector.
. Check harness continuity between ECM terminal 416 and brake pedal position switch terminal 1. Refer to Wiring Dia-
gram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

WN P |

OK or NG

oK » |GOTO 11.

NG p |GO TO 10.

EC-114



DTC P0571 BRAKE SW

Diagnostic Procedure (Cont’d)

10

DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors M74, F112
e Harness for open or short between ECM and brake pedal position switch

P> | Repair open circuit or short to ground or short to power in harness or connectors.

11

CHECK BRAKE PEDAL POSITION SWITCH

Check continuity between brake pedal position switch terminals 1 and 2 under the following conditions.

Brake pedal Conditions Continuity
1
.

Brake pedal

fully released Should exist.

Brake pedal

@ depressed

Should not exist.

SEF906Y
OK or NG

OK p |GOTO 12.

NG P | Replace brake pedal position switch.

12 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71.,

p |INSPECTION END
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Description

DTC P1107 ECM 10

SEC220B

DeSCriptiOn NJECO0734

The ECM consists of a microcomputer and connectors for signal
input and output and for power supply. The unit controls the engine.

On Board Diagnosis Logic

NJECO0735

This self-diagnosis has the one trip detection logic.

DTC Malfunction is detected when ... Check Items (Possible Cause)
P1107 e An excessively high or low voltage from the e ECM
0802 absolute pressure sensor (built-into ECM) is sent (ECCS-D control module)
to ECM.
e — DTC Confirmation Procedure
NJECO0736
MONITOR NO DTC WITH CONSULT-II

CKPS-RPM (TDC) XXX rpm

SEF817Y|

NJEC0736S01

1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and wait at least 2 seconds.

4) If DTC is detected, go to “Diagnostic Procedure”, EC-117.

#® WITHOUT CONSULT-II
1) Turn ignition switch “ON” and wait at least 2 seconds.
2) Start engine and wait at least 2 seconds.

NJEC0736502

3) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON".

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-117.

EC-116



DTC P1107 ECM 10

Diagnostic Procedure

Diagnostic Procedure

NJEC0737

1 INSPECTION START @l

(B with CONSULT-II

1. Turn ignition switch “ON".

2. Select “SELF DIAG RESULTS” mode with CONSULT-II. MA

3. Touch “ERASE".

4. Perform “DTC Confirmation Procedure”, EC-116, again.

5. Is the DTC P1107 displayed again? EM

@ Without CONSULT-II

1. Turn ignition switch “ON". LC

2. Erase the Diagnostic Test Mode Il (Self-diagnostic results) memory.

3. Perform “DTC Confirmation Procedure”, EC-116, again.

4. Perform “Diagnostic Test Mode |l (Self-diagnostic results)”.

5. Is the DTC 0802 displayed again?

Yes or No

Yes P |Replace ECM. FE

No p |[INSPECTION END
GL
T
AT
AX
SU
BR
ST
RS
BT
HA
SG
EL
IDX

EC-117



Description

DTC P1180 P9-FUEL TEMP SEN

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION NoECO672501

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives
the signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL NIECO672502

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL NIECO72505

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR NoECOs72508

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR [N

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The camshaft position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the camshaft position sensor.

NJEC0672

CONSULT-Il Reference Value in Data Monitor
Mode

NJEC0673

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

FUEL TEMP SEN

Engine: After warming up

More than 40°C (104°F)

SPILLV

Engine: After warming up, idle the engine. Approx. 12 - 13°CA

INT/A VOLUME

Engine: After warming up, idle the engine. Approx. 150 - 450 mg/st

F/CUT SIGNAL

Engine: After warming up

Idle ON

EC-118



DTC P1180 P9-FUEL TEMP SEN

CONSULT-Il Reference Value in Data Monitor Mode (Cont'd)

MONITOR ITEM

CONDITION SPECIFICATION

BARO SEN e Ignition switch: ON

Altitude

Approx. 0 m (O ft): Approx. 100.62
kPa (1.0062 bar, 1.026 kg/cm?,
14.59 psi)

Approx. 1,000 m (3,281 ft): Approx.
88.95 kPa (0.8895 bar, 0.907
kg/cm?, 12.90 psi)

Approx. 1,500 m (4,922 ft): Approx.
83.16 kPa (0.8316 bar, 0.848
kg/cm?, 12.06 psi)

Approx. 2,000 m (6,562 ft): Approx.
78.36 kPa (0.7836 bar, 0.799
kg/cm?, 11.36 psi)

ECM Terminals and Reference Value

NJEC0674

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
. [Engine is running]
313 |L/WwW El.i(éttrig:m Src:]ntrol fuel e Warm-up condition Approximately 0.1V
J pump e Idle speed
. [Engine is running]
314 |L/R ilil_i((::ttrig:m S;ntrol fuel e Warm-up condition Approximately 0.4V
g pump e Idle speed
. [Engine is running]
316 |PU El.iittrigzlc Sr(;ntrd fuel e Warm-up condition Approximately 2.5V
I pump e Idle speed
. [Engine is running]
317 P ilil_(z((::ttrigzlc S%ntrol fuel e Warm-up condition Approximately 2.5V
y pump e Idle speed

On Board Diagnosis Logic

NJEC0675

This self-diagnosis has the one trip detection logic.

DTC Malfunction is detected when .... Check Items (Possible cause)
P1180 e An improper voltage signal from fuel temperature |e Harness or connectors
0402 sensor (Built-into electronic control fuel injection (Electronic control fuel injection pump circuit is
pump) is sent to injection pump control unit. open or shorted.)
e Electronic control fuel injection pump

DATA MONITOR

MONITOR NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure

WITH CONSULT-II N
1) Turn ignition switch “ON” and wait at least 2 seconds.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

4) If DTC is detected, go to “Diagnostic Procedure”, EC-122.

® WITHOUT CONSULT-II N
1) Turn ignition switch “ON” and wait at least 2 seconds.

EC-119
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DTC Confirmation Procedure (Cont'd)

DTC P1180 P9-FUEL TEMP SEN

2)

3)
4)

5)

Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”".

Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

If DTC is detected, go to “Diagnostic Procedure”, EC-122.

EC-120



Wiring Diagram

DTC P1180 P9-FUEL TEMP SEN

Wiring Diagram

NJEC0677

EC-INJPMP-01

I - DETECTABLE LINE FOR DTC
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DTC P1180 P9-FUEL TEMP SEN

Diagnostic Procedure

Diagnostic Procedure

NJEC0678

1 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect electronic control fuel injection pump harness connector.

/

fuel
injection pump

SEF390Y
3. Turn ignition switch “ON”".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
& DISCONNECT n
A€ QD
[o]8]7
[4]5]6] Voltage: Battery voltage
D S
= YECO058A
OK or NG
OK p |GOTO3.
NG p (GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E75, F36

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

P |Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

[En

. Turn ignition switch “OFF”.

N

gram.
Continuity should exist.

. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Dia-

3. Also check harness for short to power.
OK or NG
OK p |GOTO 4.
NG P | Repair open circuit or short to power in harness or connectors.

EC-122



DTC P1180 P9-FUEL TEMP SEN

Diagnostic Procedure (Cont’d)

4 CHECK COMMUNICATION LINE FOR OPEN AND SHORT
1. Check continuity between the following terminals. Refer to Wiring Diagram.
Electronic control fuel injection pump ECM
1 317
2 316
5 313
8 314
MTBL0462
Continuity should exist.
2. Also check harness for short to ground and short to power.
OK or NG
OK p |GOTOS.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
5 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-71.
OK or NG
OK P |Replace electronic control fuel injection pump.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
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Description

DTC P1202 FUEL CUT SYSTEM2

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION NoECO7S3S01

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives
the signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL NIECO753502

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL N—

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR NoECO7B3504

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR [N

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.

NJEC0753

CONSULT-Il Reference Value in Data Monitor
Mode

NJECO754

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

FUEL TEMP SEN

Engine: After warming up

More than 40°C (104°F)

SPILLV

Engine: After warming up, idle the engine. Approx. 12 - 13°CA

INT/A VOLUME

Engine: After warming up, idle the engine. Approx. 150 - 450 mg/st

F/CUT SIGNAL

Engine: After warming up

Idle ON

EC-124



DTC P1202 FUEL CUT SYSTEM2

CONSULT-Il Reference Value in Data Monitor Mode (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATION

BARO SEN

e Ignition switch: ON

Altitude
Approx. 0 m (O ft): Approx. 100.62
kPa (1.0062 bar, 1.026 kg/cm?,
14.59 psi)
Approx. 1,000 m (3,281 ft): Approx.
88.95 kPa (0.8895 bar, 0.907
kg/cm?, 12.90 psi)

Approx. 1,500 m (4,922 ft): Approx.
83.16 kPa (0.8316 bar, 0.848
kg/cm?, 12.06 psi)

Approx. 2,000 m (6,562 ft): Approx.
78.36 kPa (0.7836 bar, 0.799
kg/cm?, 11.36 psi)

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and ground.

NJECO0755

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.
TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
. [Engine is running]
313 |L/WwW El.i(éttrig:m Sr?]mrm fuel e Warm-up condition Approximately 0.1V
J pump e Idle speed
. [Engine is running]
314 |L/R ilil_i((::ttrig:m S;ntrol fuel e Warm-up condition Approximately 0.4V
g pump e Idle speed
. [Engine is running]
316 |PU El.iittrigzlc Sr(;ntrd fuel e Warm-up condition Approximately 2.5V
I pump e Idle speed
. [Engine is running]
317 P ilil_(z((::ttrigzlc S;ntrol fuel e Warm-up condition Approximately 2.5V
y pump e Idle speed

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

NJECO0756

DTC

Malfunction is detected when ....

Check Items (Possible cause)

P1202
1002

e Fuel cut control system does not function properly.

e Harness or connectors

(Electronic control fuel circuit is open or shorted.)

e Electronic control fuel

DATA MONITOR

MONITOR

NO DTC

CKPS-RPM (TDC) XXX rpm

SEF817Y

DTC Confirmation Procedure
WITH CONSULT-II

1) Turn ignition switch “ON” and wait at least 2 seconds.
2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at [D){
least 2 seconds.)

4) Turn ignition switch “OFF”, wait at least 5 seconds and then

turn “ON”".

NJEC0757

NJECO0757501

5) If DTC is detected, go to “Diagnostic Procedure”, EC-128.
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DTC P1202 FUEL CUT SYSTEM2

DTC Confirmation Procedure (Cont'd)

® WITHOUT CONSULT-II

1)
2)
3)
4)

5)

NJEC0757502

Turn ignition switch “ON” and wait at least 2 seconds.

Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”.

Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

If DTC is detected, go to “Diagnostic Procedure”, EC-128.

EC-126



Wiring Diagram

DTC P1202 FUEL CUT SYSTEM2

Wiring Diagram

NJEC0758

EC-INJPMP-01

I - DETECTABLE LINE FOR DTC
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DTC P1202 FUEL CUT SYSTEM2

Diagnostic Procedure

Diagnostic Procedure

NJEC0759

1 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect electronic control fuel injection pump harness connector.

/

fuel
injection pump

SEF390Y
3. Turn ignition switch “ON”".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
& DISCONNECT n
A€ QD
[o]8]7
[4]5]6] Voltage: Battery voltage
D S
= YECO058A
OK or NG
OK p |GOTO3.
NG p (GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E75, F36

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

P |Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

[En

. Turn ignition switch “OFF”.

N

gram.
Continuity should exist.

. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Dia-

3. Also check harness for short to power.
OK or NG
OK p |GOTO 4.
NG P | Repair open circuit or short to power in harness or connectors.

EC-128



DTC P1202 FUEL CUT SYSTEM2

Diagnostic Procedure (Cont’d)

4 CHECK COMMUNICATION LINE FOR OPEN AND SHORT

1. Check continuity between the following terminals. Refer to Wiring Diagram. @l
Electronic control fuel injection pump ECM
1 317
2 316 WA
5 313
8 314 EM
MTBL0462
Continuity should exist.
2. Also check harness for short to ground and short to power. LG
OK or NG
OK p |GOTOS.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
FE
5 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-71. oL
OK or NG
OK P |Replace electronic control fuel injection pump. MT
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
AT
AX
SU
BR
ST
RS
BT
HA
SC
EL
IDX
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DTC P1217 OVER HEAT

Description
Description
NJEC0660
SYSTEM DESCRIPTION
NJEC0660S01
Sensor Input signal to ECM ECM function Actuator
Vehicle speed sensor Vehicle speed
Engine coolant temperature sensor Engine coolant temperature ggrilrlglg fan Cooling fan relay
Air conditioner switch Air conditioner “ON” signal

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, air condi-
tioner ON signal. The control system has 3-step control [HIGH/LOW/OFF].

OPERATION

NJEC0660S02

o T Air conditioner switch is “OFF”. o T Air conditioner switch is “ON”.

é 0\, xxxxxx X 0 I‘yx;’{‘xx :é 0\/ xxxxx &Q SRR Q o]

T o 105(221) IS S o 105 (221) s

s SREELLLLS o ey

g 100 (212) - SRR ORAK g 100 (212)

2 2

= 95 (203) = 95 (203) |

(3] ©

© ©

[e] [o]

(8] | | (8]

£ 20 80 2 20 80

o (12) (50) o (12) (50)

0 Vehicle speed km/h (MPH) ] Vehicle speed km/h (MPH)

[ : Cooling fans do not operate. [ZZZ] : Cooling fans operate at “low” speed. B : Cooling fans operate at “high” speed..

SEF421Z

CONSULT-Il Reference Value in Data Monitor

Mode
. i NJEC0661
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
Air conditioner switch: OFF OFF
e Engine: After warming up, idle
AIR COND SIG the engine Air conditioner switch: ON
ON
(Compressor operates.)
e When cooling fan is stopped. OFF
COOLING FAN e When cooling fans operate at low speed. LOW
e When cooling fans operate at high speed. HIGH

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

NJEC0662

TERMI- WIRE
NAL ITEM CONDITION DATA(DC Voltage)
COLOR
NO.
[Engine is running] BATTERY VOLTAGE
e Cooling fans are not operating (11 - 14V)

219 LG/R Cooling fan relay (Low)
[Engine is running]

e Cooling fans are operating Approximately 0.1V
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DTC P1217 OVER HEAT

ECM Terminals and Reference Value (Cont'd)

TERMI- WIRE
l’illgL COLOR ITEM CONDITION DATA(DC Voltage) @l

[Engine is running] BATTERY VOLTAGE

e Cooling fans are not operating (11 - 14V) MA
221 |LG/B Cooling fan relay (High) e Cooling fans are operating at low speed

[Engine is running] .

e Cooling fans are operating at high speed Approximately 0.1V EM

On Board Diagnosis Logic

o : . : : wecoses LG
This diagnosis continuously monitors the engine coolant temperature.
If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature will
rise.
When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is ﬂ
indicated.

This self-diagnosis has the one trip detection logic. EE
DTC Malfunction is detected when ... Check Items (Possible Cause)
pP1217 e Cooling fan does not operate properly (Overheat). | e Harness or connectors GL
0208 e Cooling fan system does not operate properly (The cooling fan circuit is open or shorted.)
(Overheat). e Cooling fan
e Engine coolant was not added to the system using | @ Radiator hose MT
the proper filling method. e Radiator
e Radiator cap
e Water pump
e Thermostat AT
e Engine coolant temperature sensor
For more information, refer to “MAIN 12 CAUSES OF AY
OVERHEATING”, EC-144,

CAUTION:
When a malfunction is indicated, be sure to replace the coolant following the procedure in the LC-43, 1 sU
“Changing Engine Coolant”. Also, replace the engine oil.

1) Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute. Be sure BR
to use coolant with the proper mixture ratio. Refer to MA- gine Coolant Mixture Ratio”.

2) After refilling coolant, run engine to ensure that no water-flow noise is emitted.

ST
RS
BT
FA
SC

EL
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Overall Function Check

AEC640
ACTIVETEST
COOLING FAN OFF
MONITOR
COOLANTEMP/S | XXX°C
SEF111X
Cooling fan

SEC163BA

Cooling fan

Engine coolant
temperature sensor
harness connector

DISCONNECT

€

15042 resistor

MECA475B

Overall Function Check
NJEC0664

Use this procedure to check the overall function of the cooling fan.
During this check, a DTC might not be confirmed.

WARNING:

Never remove the radiator cap when the engine is hot. Serious
burns could be caused by high pressure fluid escaping from
the radiator.

Wrap a thick cloth around the cap. Carefully remove the cap
by turning it a quarter turn to allow built-up pressure to
escape. Then turn the cap all the way off.

WITH CONSULT-II N

1) Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

If the coolant level in the reservoir tank and/or radiator is below
the proper range, skip the following steps and go to “Diagnos-
tic Procedure”, EC-134.

2) Confirm whether customer filled the coolant or not. If customer
filled the coolant, skip the following steps and go to “Diagnos-
tic Procedure”, EC-134.

3) Turn ignition switch “ON”.

4) Perform “COOLING FAN” in “ACTIVE TEST” mode with CON-
SULT-II and make sure that cooling fans operate when touch-
ing “HIGH” or “LOW".

If NG, go to “Diagnostic Procedure”, EC-134.

® WITHOUT CONSULT-II NoECOs64502

1) Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.
If the coolant level in the reservoir tank and/or radiator is below
the proper range, skip the following steps and go to “Diagnos-
tic Procedure”, EC-134.

2) Confirm whether customer filled the coolant or not. If customer
filled the coolant, skip the following steps and go to “Diagnos-
tic Procedure”, EC-134.

3) Start engine.
Be careful not to overheat engine.

4) Set temperature control lever to full cold position.

5) Turn air conditioner switch “ON”".

6) Turn blower fan switch “ON”".

7) Run engine at idle for a few minutes with air conditioner oper-
ating.
Be careful not to overheat engine.

8) Make sure that cooling fans operate at low speed.

9) Turn ignition switch “OFF".

10) Turn air conditioner switch and blower fan switch “OFF".

11) Disconnect engine coolant temperature sensor harness con-
nector.

12) Connect 150Q resistor to engine coolant temperature sensor
harness connector.

13) Start engine and make sure that cooling fans operate at higher
speed than low speed.
Be careful not to overheat engine.

14) If NG, go to “Diagnostic Procedure”, EC-134.
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DTC P1217 OVER HEAT
Wiring Diagram

NJEC0665

Wiring Diagram

'OON OR START BATTERY EC-COOL/F-01 @l
| |
@ s : DETECTABLE LINE FOR DTC
FUSE REFER TO : NON-DETECTABLE LINE FOR DTC MA
10A |BLOCK
% (J/B) 4OCA 32/\ EL-POWER. (T :1HD MODELS
i {R>: RHD MODELS
|LE8]] G aw N x1 - -<{D:BR ,{BD:BY EM

LG

FE
CL
MT
AT
AX
COOLING
FAN
MOTOR-2
SU
BR
ST
RS
|W| |W| * 1 *.1 B B E
GER1-A GER3-0 ECM L.J L.
= a L BT
E30 E73
REFER TO THE FOLLOWING. HA
431 -FUSE BLOCK-
[X[21GE JUNCTION BOX (J/B)
B B El B SG
A b10]oo0[21[222[p23[24 EL
G 2[sa[N\Fae) | [Riofrersfreferrjes
6[7[8[9/ &y 207[208]200f210]211f212
201 [ooz|oos]204]205[206 IDX

YEC326A
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Diagnostic Procedure

Diagnostic Procedure

NJEC0666

1 INSPECTION START
Do you have CONSULT-11?
Yes or No
Yes p |GOTO2.
No p [(GOTOA4.

2 CHECK COOLING FAN LOW SPEED OPERATION

With CONSULT-II
1. Turn ignition switch “ON".
2. Perform “COOLING FAN" in “ACTIVE TEST” mode with CONSULT-II.

ACTIVE TEST

COOLINGFAN |  OFF
MONITOR

COOLANTEMP/S | XXX 'C

SEF646X
3. Touch “LOW".
4. Make sure that cooling fans-1 and -2 operate at low speed.
OK or NG
OK > GO TO 3.
NG P | Check cooling fan low speed control circuit. (Go to PROCEDURE A, m.)
3 CHECK COOLING FAN HIGH SPEED OPERATION
With CONSULT-II
1. Touch “HIGH".
ACTIVETEST
COOLING FAN OFF
MONITOR
COOLAN TEMP/S XXX °C
SEF111X

2. Make sure that cooling fans-1 and -2 operate at higher speed than low speed.
OK or NG

OK p |GOTOG.
NG P [Check cooling fan high speed control circuit. (Go to PROCEDURE B, EC-141.)

EC-134



DTC P1217 OVER HEAT

Diagnostic Procedure (Cont’d)

4 CHECK COOLING FAN LOW SPEED OPERATION
# Without CONSULT-II @l
1. Disconnect cooling fan relay-3.
/// MA
Cooling fan
relay-1
Cooling fan EM
relay-3
Cooling fan L@
relay-2
o
SEF384Y
2. Start engine and let it idle.
3. Set temperature lever at full cold position. EE
4. Turn air conditioner switch “ON”.
5. Turn blower fan switch “ON".
6. Make sure that cooling fans-1 and -2 operate at low speed. CL
Cooling fan
MT
AT
AX
seci638A | §U
OK or NG
OK p |GOTOS. BR
NG P |Check cooling fan low speed control circuit. (Go to PROCEDURE A, EC-138))
ST
RS
BT
HA
SE
EL
IDX
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Diagnostic Procedure (Cont’d)

5 CHECK COOLING FAN HIGH SPEED OPERATION

# Without CONSULT-II

. Turn ignition switch “OFF".

Reconnect cooling fan relay-3.

Turn air conditioner switch and blower fan switch “OFF".

Disconnect engine coolant temperature sensor harness connector.

Connect 150Q resistor to engine coolant temperature sensor harness connector.
Restart engine and make sure that cooling fans-1 and -2 operate at high speed.

/— Cooling fan
—F Engine coolant

'/ temperature sensor
harness connector

DISCONNECT

€

15042 resistor

oghkwnNE

OK or NG

MECA475B

OK p |GOTOG.

NG P | Check cooling fan high speed control circuit. (Go to PROCEDURE B, EC-141.)

6 CHECK COOLING SYSTEM FOR LEAK

Apply pressure to the cooling system with a tester, and check if the pressure drops.
Testing pressure: 157 kPa (1.57 bar, 1.6 kg/cm 2, 23 psi)

CAUTION:

Higher than the specified pressure may cause radiator damage.

EG17650301
(J33984-A)

Pressure should not drop.
OK or NG

SLC754A

OK p |GOTOS.

NG » |GOTO7.

7 DETECT MALFUNCTIONING PART

Check the following for leak.

e Hose

e Radiator

e Water pump (Refer to LC-38, “Water Pump”.)

> | Repair or replace.

EC-136



DTC P1217 OVER HEAT

Diagnostic Procedure (Cont’d)

8 CHECK RADIATOR CAP

Apply pressure to cap with a tester and check radiator cap relief pressure. @l

MA

EM

LG

(J33984-A)

SLC755A
Radiator cap relief pressure:
59 - 98 kPa (0.59 - 0.98 bar, 0.6 - 1.0 kg/cm 2, 9 - 14 psi)
OK or NG e
OK p» |GOTOO.
NG P |Replace radiator cap. CL
9 CHECK THERMOSTAT MT

=

Remove thermostat.

2. Check valve seating condition at normal room temperatures. AT
It should seat tightly.

3. Check valve opening temperature and valve lift.

AX
SU
BR
ST
SLC343
Valve opening temperature: RS
82°C (180°F) [standard]
Valve lift:
More than 8.6 mm/95°C (0.339 in/203°F) BT
4. Check if valve is closed at 5°C (9°F) below valve opening temperature. For details, refer to LC-40, “Thermostat”.
OK or NG
OK > GO TO 10. HA
NG P |Replace thermostat.
SG
EL
IDX
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Diagnostic Procedure (Cont’d)

DTC P1217 OVER

HEAT

10

CHECK ENGINE COOLANT TEMPERATURE SENSOR

1. Remove engine coolant temperature sensor.
2. Check resistance between engine coolant temperature sensor terminals 1 and 2 as shown in the figure.

<Reference data>

Temperature °C (°F) Resistance kQ
20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260
201
101
8 =
6k
o 4
] Acceptable
] ot
[&]
g
e Z o3r
4
0.4
0.2F
0.1 1 1 1

20 0 20 40 6|O BIO 160
(—4) (32) (88) (104) (140) (176) (212)
Temperature °C (°F)

SEF304X
OK or NG
OK p |GO TO 11.
NG P |Replace engine coolant temperature sensor.
11 CHECK MAIN 12 CAUSES
If the cause cannot be isolated, go to “MAIN 12 CAUSES OF OVERHEATING”, EC-144.
p |INSPECTION END
PROCEDURE A N
1 CHECK COOLING FAN POWER SUPPLY CIRCUIT
1. Turn ignition switch “OFF".
2. Disconnect cooling fan relay-1.
3. Turn ignition switch “ON".
4. Check voltage between cooling fan relay-1 terminals 2, 3 and ground with CONSULT-II or tester.
DISCONNECT
€
|1EEO| Voltage: Battery voltage
5
ﬂ
@ O 1
) SEF899Y
OK or NG
OK p |GOTO 3.
NG p |GOTO2.
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Diagnostic Procedure (Cont’d)

2 DETECT MALFUNCTIONING PART

Check the following.

e Fuse block (J/B) connector E104

10A fuse

40A fusible link

Harness for open or short between cooling fan relay-1 and fuse
Harness for open or short between cooling fan relay-1 and battery

P |Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK COOLING FAN GROUND CIRCUIT FOR OPEN AND SHORT-I

=

Turn ignition switch “OFF”.
. Disconnect cooling fan motor-1 harness connector and cooling fan motor-2 harness connector.

el
/‘
%7 sy

O

g4 7 )
} A

N

Cooling fan motor-1 X\
harness connector

N7 WV
3. Check harness continuity between cooling fan relay-1 terminal 5 and cooling fan motor-1 terminal 1, cooling fan
motor-2 terminal 2 and body ground. Refer to Wiring Diagram.
Continuity should exist.

SEF385Y

4. Also check harness for short to ground and short to power.
OK or NG
OK p |GOTO4.
NG P> |Repair open circuit or short to ground or short to power in harness or connectors.

4 CHECK COOLING FAN GROUND CIRCUIT FOR OPEN AND SHORT-II

1. Check harness continuity between cooling fan motor-1 terminal 2 and cooling fan motor-2 terminal 1. Refer to Wiring
Diagram.
Continuity should exist.

2. Also check harness for short to ground and short to power.

OK or NG
OK p |(GOTO7.
NG p |GOTOS.

5 CHECK COOLING FAN GROUND CIRCUIT FOR OPEN AND SHORT-III

1. Disconnect cooling fan relays-2, 4.
2. Check harness continuity between cooling fan motor-1 terminal 2 and cooling fan relays-2, 4 terminal 3, cooling fan
relays-2, 4 terminal 4 and cooling fan motor-2 terminal 1. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.
OK or NG
OK p |[GOTO 6.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

EC-139
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Diagnostic Procedure (Cont’d)

DTC P1217 OVER HEAT

6 CHECK COOLING FAN RELAY-2, 4

Check continuity between cooling fan relays-2, 4 terminals 3 and 4, 3 and 5 under the following conditions.

OK or NG

. Continuity
Conditions - -
terminals 3 and 4| terminals 3 and 5
3 12v .dlrect current supply between No Yes
5 terminals 1 and 2
YA No current supply Yes No

SEF900Y

OK >

GO TO 11.

NG >

Replace cooling fan relay.

7 CHECK COOLING FAN OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

N -

Continuity should exist.

. Disconnect ECM harness connector.
. Check harness continuity between ECM terminal 219 and cooling fan relay-1 terminal 1. Refer to Wiring Diagram.

3. Also check harness for short to ground and short to power.

OK or NG

OK >

GO TO 9.

NG >

GO TO 8.

8 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors E75, F36

e Harness for open or short between cooling fan relay-1 and ECM

>

Repair open circuit or short to ground or short to power in harness or connectors.

9 CHECK COOLING FAN RELAY-1

Check continuity between cooling fan relay-1 terminals 3 and 5 under the following conditions.

P O O
Conditions Continuity
J_ 12V direct current supply between
5 terminals 1 and 2 Yes
@/ ﬁ ’ 1 2‘ No current supply No
3]
SEF901Y
OK or NG
OK p |GO TO 10.
NG P | Replace cooling fan relay.
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DTC P1217 OVER HEAT

Diagnostic Procedure (Cont’d)

10 CHECK COOLING FAN MOTORS-1 AND -2

Supply battery voltage between the following terminals and check operation.

@'},—Cooling fan motor-2 @')_———Cooling fan motor-1

harness connector harness connector

Terminals

+)

()

Cooling fan motor-1

1

2

Cooling fan motor-2

1

2

DISCONNECT

&

DISCONNECT

&

YECO059A
OK or NG
OK p |GO TO 11.
NG P |Replace cooling fan motors.
11 CHECK INTERMITTENT INCIDENT
Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-71.
p |INSPECTION END
PROCEDURE B
NJEC0666506
1 CHECK COOLING FAN POWER SUPPLY CIRCUIT
1. Turn ignition switch “OFF".
2. Disconnect cooling fan relays-2, 3 and 4.
Cooling fan
relay-1
Cooling fan
relay-3
Cooling fan
relay-2
o
SEF384Y

3. Turn ignition switch “ON”".

4. Check voltage between cooling fan relays-2, 4 terminals 1 and ground, cooling fan relay-3 terminals 2, 3 and ground

with CONSULT-II or tester.

I:;i DISCONNECT & DISCONNECT
E @
‘
1 AIX[2 @ Voltage: Battery voltage
@ S
i YEC394A
OK or NG
OK p |GOTO3.
NG p |GOTO2.

EC-141
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DTC P1217 OVER HEAT

Diagnostic Procedure (Cont’d)

2 DETECT MALFUNCTIONING PART

Check the following.

e 30A fusible link

e 10A fuse

e Harness for open or short between cooling fan relays-2, 3, 4 and fuse
e Harness for open or short between cooling fan relay-3 and fusible link

P |Repair harness or connectors.

3 CHECK COOLING FAN GROUND CIRCUIT FOR OPEN AND SHORT

Turn ignition switch “OFF”.
. Disconnect cooling fan motor-2 harness connector.

v -o////ﬁ/ P
Cooling fan motor-2
/ harness connector

NP

A
V/ V' Y Y, \
@\ V\ N /\ O
// Cooling fan motor-1 ;
AN harness connector
A4 SEF385Y
3. Check harness continuity between cooling fan relays-2, 4 terminal 5 and body ground, cooling fan relay-3 terminal 5
and cooling fan motor-2 terminal 1. Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.

OK or NG

OK p |GOTO 4.

NG P> | Repair open circuit or short to ground or short to power in harness or connectors.

4 CHECK COOLING FAN OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

. Disconnect ECM harness connector.
Check harness continuity between ECM terminal 221 and cooling fan relays-2, 4 terminal 2, cooling fan relay-3 terminal
1. Refer to Wiring Diagram.
Continuity should exist.
3. Also check harness for short to ground and short to power.

OK or NG

N =

oK » |GOTOG.
NG » |GOTOS.

5 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors E75, F36
e Harness for open or short between cooling fan relays-2, 3, 4 and ECM

P> | Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P1217 OVER HEAT

Diagnostic Procedure (Cont’d)
6 CHECK COOLING FAN RELAYS-2 AND -4
Check continuity between cooling fan relay-2, -3 terminals 3 and 4, 3 and 5 under the following conditions. @l
\’ﬂ/ , __ MA
j . Continuity
Conditions - -
’//\/?g/ ’/u® terminals 3 and 4| terminals 3 and 5
3 12V direct current supply between No Yes EM
terminals 1 and 2
W@%v :
YA No current supply Yes No
LG
SEF900Y
OK or NG
OK p |GOTO7. EE
NG P |Replace cooling fan relays.
GL
7 CHECK COOLING FAN RELAY-3
Check continuity between cooling fan relay-3 terminals 3 and 5 under the following conditions.
MT
AT
Conditions Continuity
12V direct current supply between Yes
terminals 1 and 2 M
|§ No current supply No
5
[2IX[1]
SU
YEC395A
OK or NG B
OK p |GOTOS.
NG P | Replace cooling fan relay. ST
8 CHECK COOLING FAN MOTORS RS
Supply battery voltage between the following terminals and check operation.
@'}/Cooling fan motor-2 @TD_’——CooIing fan motor-1 BT
harness connector harness connector
Terminals HA
(+) )
Cooling fan motor-1 1 2
Cooling fan motor-2 1 2 @@
DISCONNECT E DISCONNECT
4 & A€ —
OK or NG
OK p |GOTOO. DX
NG P |Replace cooling fan motors.
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DTC P1217 OVER HEAT

Diagnostic Procedure (Cont’d)

9 CHECK INTERMITTENT INCIDENT

1. Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71.

p |INSPECTION END

Main 12 Causes of Overheating

NJEC0667

Engine Step Inspection item Equipment Condition Reference page
OFF 1 e Blocked radiator e Visual No blocking —
e Blocked radiator grille
e Blocked bumper
2 e Coolant mixture e Coolant tester 50 - 50% coolant mixture | See MA-1d, “RECOM-
MENDED FLUIDS AND
LUBRICANTS".

3 e Coolant level e Visual Coolant up to MAX level |See Lc-11, “Changing
in reservoir tank and Engine Coolant”.
radiator filler neck

4 e Radiator cap e Pressure tester 78 - 98 kPa See LC-37, “System
(0.78 - 0.98 bar, 0.8 - 1.0 | Check”.
kg/cm?, 11 - 14 psi)

ON*? 5 e Coolant leaks e Visual No leaks See L.C-37, “System

Check”.

ON*2 6 e Thermostat e Touch the upper and | Both hoses should be See LC-44, “Thermostat”

lower radiator hoses hot and “Radiator”.

ON#t 7 e Cooling fan o CONSULT-II Operating See Trouble DiaEnosis

for DTC P1217, .
OFF 8 e Combustion gas leak |e Color checker chemi- | Negative —
cal tester 4 Gas ana-
lyzer

ON*® 9 e Coolant temperature e Visual Gauge less than 3/4 —

gauge when driving
e Coolant overflow to e Visual No overflow during driv- | See LC-43, “Changing
reservoir tank ing and idling Engine Coolant”.

OFF** 10 e Coolant return from | e Visual Should be initial level in | See LC-43, “REFILLING
reservoir tank to radia- reservoir tank ENGINE COOLANT".
tor

OFF 11 e Cylinder head e Straight gauge feeler | 0.1mm (0.004 in) Maxi- | See EM-48, “Inspection”.
gauge mum distortion (warping)

12 e Cylinder block and pis- | e Visual No scuffing on cylinder See EM-70, “Inspection”.

tons

walls or piston

*1: Turn the ignition switch ON.
*2: Engine running at 3,000 rpm for 10 minutes.

*3: Drive at 90 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes.

*4: After 60 minutes of cool down time.
For more information, refer to [C-46, “OVERHEATING CAUSE ANALYSIS”.
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DTC P1241 P7-F/INJ TIMG FB

Description

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION NoECO727501

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives
the signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL NoECO727502

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL NSECO727505

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR NoECor27508

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR [N

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.

NJEC0727

CONSULT-Il Reference Value in Data Monitor
Mode

NJECO0728

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

FUEL TEMP SEN

e Engine: After warming up

More than 40°C (104°F)

SPILLV

e Engine: After warming up, idle the engine. Approx. 12 - 13°CA

INT/A VOLUME

e Engine: After warming up, idle the engine. Approx. 150 - 450 mg/st

F/CUT SIGNAL

e Engine: After warming up

Idle ON

EC-145
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DTC P1241 P7-F/INJ TIMG FB

CONSULT-Il Reference Value in Data Monitor Mode (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATION

BARO SEN

e Ignition switch: ON

Altitude

Approx. 0 m (O ft): Approx. 100.62
kPa (1.0062 bar, 1.026 kg/cm?,
14.59 psi)

Approx. 1,000 m (3,281 ft): Approx.
88.95 kPa (0.8895 bar, 0.907
kg/cm?, 12.90 psi)

Approx. 1,500 m (4,922 ft): Approx.
83.16 kPa (0.8316 bar, 0.848
kg/cm?, 12.06 psi)

Approx. 2,000 m (6,562 ft): Approx.
78.36 kPa (0.7836 bar, 0.799
kg/cm?, 11.36 psi)

CAUTION:

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and ground.

NJEC0729

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
. [Engine is running]
313 |L/WwW iE]l'i(éttrig:IC Sr?]mrm fuel e Warm-up condition Approximately 0.1V
J pump e Idle speed
. [Engine is running]
314 |L/R ilil_i((::ttrig:m S;ntrol fuel e Warm-up condition Approximately 0.4V
g pump e Idle speed
. [Engine is running]
316 |PU El'ee((::tt:gzlc S%ntr0| fuel e Warm-up condition Approximately 2.5V
I pump e Idle speed
. [Engine is running]
317 P ilil_(z((::ttrigzlc S;ntrol fuel e Warm-up condition Approximately 2.5V
y pump e Idle speed

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

NJEC0730

DTC Malfunction is detected when .... Check Items (Possible cause)
pP1241 e Fuel injection timing control system does not e Harness or connectors
0707 function properly. (Electronic control fuel injection pump circuit is
open or shorted.)
e Electronic control fuel injection pump
e Improper fuel quality
T DTC Confirmation Procedure
MONITOR NO DTC WITH CONSULT-II

CKPS-RPM (TDC) XXX rpm

SEF817Y

NJECO0731501

1) Turn ignition switch “ON” and wait at least 2 seconds.
2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at

least 2 seconds.)

4) Keep engine speed at more than 2,000 rpm for at least 10

seconds.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-149.

EC-146



DTC P1241 P7-F/INJ TIMG FB

DTC Confirmation Procedure (Cont'd)

® WITHOUT CONSULT-II

1)
2)
3)
4)
5)

6)

NJEC0731502

Turn ignition switch “ON” and wait at least 2 seconds.

Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

Keep engine speed at more than 2,000 rpm for at least 10
seconds.

Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON".

Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

If DTC is detected, go to “Diagnostic Procedure”, FC-149.
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DTC P1241 P7-F/INJ TIMG FB

Wiring Diagram

Wiring Diagram

NJEC0732

EC-INJPMP-01

I - DETECTABLE LINE FOR DTC

REFER TO EL-POWER.

e : NON-DETECTABLE LINE FOR DTC

{>:LHD MODELS
(B> : RHD MODELS
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DTC P1241 P7-F/INJ TIMG FB

Diagnostic Procedure

Diagnostic Procedure

NJEC0733

1 INSPECTION START

1. Turn ignition switch “OFF".
2. Perform “AIR BREEDING”, EC-37, and “WATER DRAINING”, EC-37.

» [GoTO2

2 PERFORM DTC CONFIRMATION PROCEDURE AGAIN

Perform “DTC Confirmation Procedure”, EC-146 again.
OK or NG

OK p |INSPECTION END

NG p |GOTO3.

3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect electronic control fuel injection pump harness connector.

&4 Electronic control fuel
injection pump ]

{Zl harness clonnector
/// V)Y 0 /
Electronic control fuel
injection pump
SEF390Y
3. Turn ignition switch “ON”".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
& DISCONNECT )
A€ ®
[9]8]7 =t
14]5]6] Voltage: Battery voltage
D
= YECO58A
OK or NG
OK p |GOTOS.
NG p (GO TO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E75, F36

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

P |Repair open circuit or short to ground or short to power in harness or connectors.

EC-149
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Diagnostic Procedure (Cont’d)

DTC P1241 P7-F/INJ TIMG FB

5 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”.

gram.
Continuity should exist.

3. Also check harness for short to power.

OK or NG

2. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Dia-

OK >

GO TO 6.

NG >

Repair open circuit or short to power in harness or connectors.

6 CHECK COMMUNICATION LINE FOR OPEN AND SHORT

Continuity should exist.

1. Check continuity between the following terminals. Refer to Wiring Diagram.

Electronic control fuel injection pump ECM
1 317
2 316
5 313
8 314

2. Also check harness for short to ground and short to power.

OK or NG

MTBLO0462

OK >

GO TO 7.

NG >

Repair open circuit or short to ground or short to power in harness or connectors.

7 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71l.

OK or NG
OK P |Replace electronic control fuel injection pump.
NG P> | Repair open circuit or short to ground or short to power in harness or connectors.

EC-150



DTC P1251 P4-SPILL/V CIRC

Description

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION NoECO714S01

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives
the signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL NIECO714502

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL NIECOT14505

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR NoECO714504

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR NoECO714505

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.

NJEC0714

CONSULT-Il Reference Value in Data Monitor
Mode

NJECO0715

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

FUEL TEMP SEN

e Engine: After warming up

More than 40°C (104°F)

SPILLV

e Engine: After warming up, idle the engine. Approx. 12 - 13°CA

INT/A VOLUME

e Engine: After warming up, idle the engine. Approx. 150 - 450 mg/st

F/CUT SIGNAL

e Engine: After warming up

Idle ON

EC-151
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DTC P1251 P4-SPILL/V CIRC

CONSULT-Il Reference Value in Data Monitor Mode (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATION

BARO SEN

e Ignition switch: ON

Altitude

Approx. 0 m (O ft): Approx. 100.62
kPa (1.0062 bar, 1.026 kg/cm?,
14.59 psi)

Approx. 1,000 m (3,281 ft): Approx.
88.95 kPa (0.8895 bar, 0.907
kg/cm?, 12.90 psi)

Approx. 1,500 m (4,922 ft): Approx.
83.16 kPa (0.8316 bar, 0.848
kg/cm?, 12.06 psi)

Approx. 2,000 m (6,562 ft): Approx.
78.36 kPa (0.7836 bar, 0.799
kg/cm?, 11.36 psi)

CAUTION:

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and ground.

NJECO0716

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
. [Engine is running]
313 |L/WwW iE]l'i(éttrig:IC Sr?]mrm fuel e Warm-up condition Approximately 0.1V
J pump e Idle speed
. [Engine is running]
314 |L/R ilil_i((::ttrig:m S;ntrol fuel e Warm-up condition Approximately 0.4V
g pump e Idle speed
. [Engine is running]
316 |PU El'ee((::tt:gzlc S%ntr0| fuel e Warm-up condition Approximately 2.5V
I pump e Idle speed
. [Engine is running]
317 P ilil_(z((::ttrigzlc S;ntrol fuel e Warm-up condition Approximately 2.5V
y pump e Idle speed

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

NJEC0717

DTC Malfunction is detected when .... Check Items (Possible cause)
pP1251 e Spill valve (Built-into electronic control fuel injec- e Harness or connectors
0704 tion pump) does not function properly. (Electronic control fuel injection pump circuit is
open or shorted.)
e Electronic control fuel injection pump
T DTC Confirmation Procedure
MONITOR NO DTC WITH CONSULT-II

CKPS-RPM (TDC) XXX rpm

SEF817Y

NJEC0718501

1) Turn ignition switch “ON” and wait at least 2 seconds.

2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

4) If DTC is detected, go to “Diagnostic Procedure”, EC-155.

® WITHOUT CONSULT-II

NJECO0718502

1) Turn ignition switch “ON” and wait at least 2 seconds.

EC-152



DTC P1251 P4-SPILL/V CIRC

DTC Confirmation Procedure (Cont'd)

2) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.) Gl

3) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”".

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with MIA
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-155. B

LG
El
FE
CL
T
AT
AX
SU
BR
ST
RS
BT
FA
SC

EL

EC-153



DTC P1251 P4-SPILL/V CIRC

Wiring Diagram

Wiring Diagram

NJEC0719

EC-INJPMP-01

I - DETECTABLE LINE FOR DTC

REFER TO EL-POWER.

e : NON-DETECTABLE LINE FOR DTC
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DTC P1251 P4-SPILL/V CIRC

Diagnostic Procedure

Diagnostic Procedure

NJEC0720

1 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect electronic control fuel injection pump harness connector.

/

fuel
injection pump

SEF390Y
3. Turn ignition switch “ON”".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
& DISCONNECT n
A€ QD
[o]8]7
[4]5]6] Voltage: Battery voltage
D S
= YECO058A
OK or NG
OK p |GOTO3.
NG p (GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connector E75, F36

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

P |Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

[En

. Turn ignition switch “OFF”.

N

gram.
Continuity should exist.
3. Also check harness for short to power.

OK or NG

. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Dia-

OK p |GOTO 4.

NG P | Repair open circuit or short to power in harness or connectors.
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DTC P1251 P4-SPILL/V CIRC

Diagnostic Procedure (Cont’d)

4 CHECK COMMUNICATION LINE FOR OPEN AND SHORT

1. Check continuity between the following terminals. Refer to Wiring Diagram.

Electronic control fuel injection pump ECM
1 317
2 316
5 313
8 314
MTBL0462
Continuity should exist.
2. Also check harness for short to ground and short to power.
OK or NG
OK p |GOTOS.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
5 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71.
OK or NG
OK P |Replace electronic control fuel injection pump.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

EC-156



DTC P1337 P2-DTC PULSE SIG

Description

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION NOECO700501

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives
the signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL NIECO700502

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL NIECOT00505

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR NoECO700504

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR NSECO700505

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.

NJEC0700

CONSULT-Il Reference Value in Data Monitor
Mode

NJECO0701

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

FUEL TEMP SEN

e Engine: After warming up

More than 40°C (104°F)

SPILLV

e Engine: After warming up, idle the engine. Approx. 12 - 13°CA

INT/A VOLUME

e Engine: After warming up, idle the engine. Approx. 150 - 450 mg/st

F/CUT SIGNAL

e Engine: After warming up

Idle ON

EC-157
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DTC P1337 P2-DTC PULSE SIG

CONSULT-Il Reference Value in Data Monitor Mode (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATION

BARO SEN

e Ignition switch: ON

Altitude

Approx. 0 m (O ft): Approx. 100.62
kPa (1.0062 bar, 1.026 kg/cm?,
14.59 psi)

Approx. 1,000 m (3,281 ft): Approx.
88.95 kPa (0.8895 bar, 0.907
kg/cm?, 12.90 psi)

Approx. 1,500 m (4,922 ft): Approx.
83.16 kPa (0.8316 bar, 0.848
kg/cm?, 12.06 psi)

Approx. 2,000 m (6,562 ft): Approx.
78.36 kPa (0.7836 bar, 0.799
kg/cm?, 11.36 psi)

CAUTION:

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and ground.

NJEC0702

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
. [Engine is running]
313 |L/WwW iE]l'i(éttrig:IC Sr?]mrm fuel e Warm-up condition Approximately 0.1V
J pump e Idle speed
. [Engine is running]
314 |L/R ilil_i((::ttrig:m S;ntrol fuel e Warm-up condition Approximately 0.4V
g pump e Idle speed
. [Engine is running]
316 |PU El'ee((::tt:gzlc S%ntr0| fuel e Warm-up condition Approximately 2.5V
I pump e Idle speed
. [Engine is running]
317 P ilil_(z((::ttrigzlc S;ntrol fuel e Warm-up condition Approximately 2.5V
y pump e Idle speed

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

NJEC0703

DTC Malfunction is detected when .... Check Items (Possible cause)
pP1337 e Injection pump control unit input signal [Crank- e Harness or connectors
0702 shaft position sensor (TDC) signal] processing (Electronic control fuel injection pump circuit is
function is malfunctioning. open or shorted.)
e Electronic control fuel injection pump
T DTC Confirmation Procedure
MONITOR NO DTC WITH CONSULT-II

CKPS-RPM (TDC) XXX rpm

SEF817Y

EC-158

NJEC0704501

1) Turn ignition switch “ON” and wait at least 2 seconds.
2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

4) If DTC P0335 is detected, go to “Diagnostic procedure”,
EC-102

If DTC'P1337 is detected, go to “Diagnostic Procedure”,
EC-161!



DTC P1337 P2-DTC PULSE SIG

DTC Confirmation Procedure (Cont'd)

® WITHOUT CONSULT-II

1)
2)
3)
4)

5)

NJEC0704502

Turn ignition switch “ON” and wait at least 2 seconds.

Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.)

Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”.

Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.

If DTC PO0335 is detected, go to “Diagnostic Procedure”,
EC-102

If DTC.P1337 is detected, go to “Diagnostic Procedure”,
EC-161,
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DTC P1337 P2-DTC PULSE SIG

Wiring Diagram

Wiring Diagram

NJEC0705

EC-INJPMP-01

I - DETECTABLE LINE FOR DTC

REFER TO EL-POWER.

e : NON-DETECTABLE LINE FOR DTC
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DTC P1337 P2-DTC PULSE SIG

Diagnostic Procedure

Diagnostic Procedure

NJEC0706

1 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect electronic control fuel injection pump harness connector.

/

fuel
injection pump

SEF390Y
3. Turn ignition switch “ON”".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
& DISCONNECT n
A€ QD
[o]8]7
[4]5]6] Voltage: Battery voltage
D S
= YECO058A
OK or NG
OK p |GOTO3.
NG p (GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E75, F36

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

P |Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

[En

. Turn ignition switch “OFF”.

N

gram.
Continuity should exist.
3. Also check harness for short to power.

OK or NG

. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Dia-

OK p |GOTO 4.

NG P | Repair open circuit or short to power in harness or connectors.

EC-161
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DTC P1337 P2-DTC PULSE SIG

Diagnostic Procedure (Cont’d)

4 CHECK COMMUNICATION LINE FOR OPEN AND SHORT

1. Check continuity between the following terminals. Refer to Wiring Diagram.

Electronic control fuel injection pump ECM
1 317
2 316
5 313
8 314
MTBL0462
Continuity should exist.
2. Also check harness for short to ground and short to power.
OK or NG
OK p |GOTOS.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
5 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71.
OK or NG
OK P |Replace electronic control fuel injection pump.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

EC-162



DTC P1341 P1-CAM POS SEN

Description

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION NOECO893501

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives
the signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL NIEC0693502

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL N——

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR NoECOs93504

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR [N——

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.

NJEC0693

CONSULT-Il Reference Value in Data Monitor
Mode

NJEC0694

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

FUEL TEMP SEN

e Engine: After warming up

More than 40°C (104°F)

SPILLV

e Engine: After warming up, idle the engine. Approx. 12 - 13°CA

INT/A VOLUME

e Engine: After warming up, idle the engine. Approx. 150 - 450 mg/st

F/CUT SIGNAL

e Engine: After warming up

Idle ON

EC-163
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DTC P1341 P1-CAM POS SEN

CONSULT-Il Reference Value in Data Monitor Mode (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATION

BARO SEN

e Ignition switch: ON

Altitude

Approx. 0 m (O ft): Approx. 100.62
kPa (1.0062 bar, 1.026 kg/cm?,
14.59 psi)

Approx. 1,000 m (3,281 ft): Approx.
88.95 kPa (0.8895 bar, 0.907
kg/cm?, 12.90 psi)

Approx. 1,500 m (4,922 ft): Approx.
83.16 kPa (0.8316 bar, 0.848
kg/cm?, 12.06 psi)

Approx. 2,000 m (6,562 ft): Approx.
78.36 kPa (0.7836 bar, 0.799
kg/cm?, 11.36 psi)

CAUTION:

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and ground.

NJEC0695

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
. [Engine is running]
313 |L/WwW iE]l'i(éttrig:IC Sr?]mrm fuel e Warm-up condition Approximately 0.1V
J pump e Idle speed
. [Engine is running]
314 |L/R ilil_i((::ttrig:m S;ntrol fuel e Warm-up condition Approximately 0.4V
g pump e Idle speed
. [Engine is running]
316 |PU El'ee((::tt:gzlc S%ntr0| fuel e Warm-up condition Approximately 2.5V
I pump e Idle speed
. [Engine is running]
317 P ilil_(z((::ttrigzlc S;ntrol fuel e Warm-up condition Approximately 2.5V
y pump e Idle speed

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

NJEC0696

DTC Malfunction is detected when .... Check Items (Possible cause)
P1341 e An improper voltage signal from cam position e Harness or connectors
0701 sensor (Built-into electronic control fuel injection (Electronic control fuel injection pump circuit is
pump) is sent to injection pump control unit. open or shorted.)
e Electronic control fuel injection pump
DT nfirmation Pr r
DATA MONITOR C Co atio ocedure NJIEC0697
MONITOR NO DTC WITH CONSULT-II

CKPS-RPM (TDC) XXX rpm

SEF817Y

NJEC0697501

1) Turn ignition switch “ON” and wait at least 2 seconds.
2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at

least 2 seconds.)

4) If DTC is detected, go to “Diagnostic Procedure”, EC-167.

® WITHOUT CONSULT-II

NJEC0697502

1) Turn ignition switch “ON” and wait at least 2 seconds.

EC-164



DTC P1341 P1-CAM POS SEN

DTC Confirmation Procedure (Cont'd)

2) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.) Gl

3) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”".

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with MIA
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-167. B
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DTC P1341 P1-CAM POS SEN

Wiring Diagram

Wiring Diagram

NJEC0698

EC-INJPMP-01

I - DETECTABLE LINE FOR DTC

REFER TO EL-POWER.

e : NON-DETECTABLE LINE FOR DTC

{>:LHD MODELS
(B> : RHD MODELS
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w

L
X
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[
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314|315[316]317318[319]320[321|322]323|324[325{326
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104]105106)

101[102]103
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DTC P1341 P1-CAM POS SEN

Diagnostic Procedure

Diagnostic Procedure

NJEC0699

1 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect electronic control fuel injection pump harness connector.

/

fuel
injection pump

SEF390Y
3. Turn ignition switch “ON”".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
& DISCONNECT n
A€ QD
[o]8]7
[4]5]6] Voltage: Battery voltage
D S
= YECO058A
OK or NG
OK p |GOTO3.
NG p (GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E75, F36

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

P |Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

[En

. Turn ignition switch “OFF”.

N

gram.
Continuity should exist.
3. Also check harness for short to power.

OK or NG

. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Dia-

OK p |GOTO 4.

NG P | Repair open circuit or short to power in harness or connectors.

EC-167
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DTC P1341 P1.CAM POS SEN
Diagnostic Procedure (Cont’d)
4 CHECK COMMUNICATION LINE FOR OPEN AND SHORT
1. Check continuity between the following terminals. Refer to Wiring Diagram.
Electronic control fuel injection pump ECM

1 317

2 316

5 313

8 314

MTBL0462
Continuity should exist.
2. Also check harness for short to ground and short to power.
OK or NG
OK p |GOTOS.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
5 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71.
OK or NG

OK P |Replace electronic control fuel injection pump.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

EC-168



DTC P1600 P3-PUMP COMM LINE

Description

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION NoECOTO7S01

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives
the signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL NoECO707502

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL NIECOT0705

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR NoECOT07S08

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR NoECO707505

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.

NJEC0707

CONSULT-Il Reference Value in Data Monitor
Mode

NJECO0708

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

FUEL TEMP SEN

e Engine: After warming up

More than 40°C (104°F)

SPILLV

e Engine: After warming up

Approx. 12 - 13°CA

INT/A VOLUME

e Engine: After warming up, idle the engine. Approx. 150 - 450 mg/st

F/CUT SIGNAL

e Engine: After warming up

Idle ON

EC-169
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DTC P1600 P3-PUMP COMM LINE

CONSULT-Il Reference Value in Data Monitor Mode (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATION

BARO SEN

e Ignition switch: ON

Altitude

Approx. 0 m (O ft): Approx. 100.62
kPa (1.0062 bar, 1.026 kg/cm?,
14.59 psi)

Approx. 1,000 m (3,281 ft): Approx.
88.95 kPa (0.8895 bar, 0.907
kg/cm?, 12.90 psi)

Approx. 1,500 m (4,922 ft): Approx.
83.16 kPa (0.8316 bar, 0.848
kg/cm?, 12.06 psi)

Approx. 2,000 m (6,562 ft): Approx.
78.36 kPa (0.7836 bar, 0.799
kg/cm?, 11.36 psi)

CAUTION:

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and ground.

NJEC0709

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
. [Engine is running]
313 |L/WwW iE]l'i(éttrig:IC Sr?]mrm fuel e Warm-up condition Approximately 0.1V
J pump e Idle speed
. [Engine is running]
314 |L/R ilil_i((::ttrig:m S;ntrol fuel e Warm-up condition Approximately 0.4V
g pump e Idle speed
. [Engine is running]
316 |PU El'ee((::tt:gzlc S%ntr0| fuel e Warm-up condition Approximately 2.5V
I pump e Idle speed
. [Engine is running]
317 P ilil_(z((::ttrigzlc S;ntrol fuel e Warm-up condition Approximately 2.5V
y pump e Idle speed

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

NJEC0710

DTC Malfunction is detected when .... Check Items (Possible cause)
P1600 e Injection pump control unit receives incorrect volt- | @ Harness or connectors
0703 age signal from ECM continuously. (Electronic control fuel injection pump circuit is
open or shorted.)
e Electronic control fuel injection pump
S T— DTC Confirmation Procedure
MONITOR NO DTC WITH CONSULT-II

CKPS-RPM (TDC) XXX rpm

SEF817Y

NJEC0711S01

1) Turn ignition switch “ON” and wait at least 2 seconds.
2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at

least 2 seconds.)

4) If DTC is detected, go to “Diagnostic Procedure”, EC-173.

® WITHOUT CONSULT-II

NJEC0711S02

1) Turn ignition switch “ON” and wait at least 2 seconds.

EC-170



DTC P1600 P3-PUMP COMM LINE

DTC Confirmation Procedure (Cont'd)

2) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.) Gl

3) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”".

4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with MIA
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-173. B
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DTC P1600 P3-PUMP COMM LINE

Wiring Diagram

Wiring Diagram

NJEC0712

EC-INJPMP-01

I - DETECTABLE LINE FOR DTC

REFER TO EL-POWER.

e : NON-DETECTABLE LINE FOR DTC

{>:LHD MODELS
(B> : RHD MODELS
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3271328]329{330[331]332333|334{335|336]337338339

314|315[316]317318[319]320[321|322]323|324[325{326

301]302J303}304{305{306{307[308[309|310{311312]313
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DTC P1600 P3-PUMP COMM LINE

Diagnostic Procedure

Diagnostic Procedure

NJEC0713

1 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF".
2. Disconnect electronic control fuel injection pump harness connector.

/

fuel
injection pump

SEF390Y
3. Turn ignition switch “ON”".
4. Check voltage between electronic control fuel injection pump terminal 7 and ground.
& DISCONNECT n
A€ QD
[o]8]7
[4]5]6] Voltage: Battery voltage
D S
= YECO058A
OK or NG
OK p |GOTO3.
NG p (GO TO 2.

2 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E75, F36

e Harness for open or short between electronic control fuel injection pump and ECM

e Harness for open or short between electronic control fuel injection pump and ECM relay

P |Repair open circuit or short to ground or short to power in harness or connectors.

3 CHECK ELECTRONIC CONTROL FUEL INJECTION PUMP GROUND CIRCUIT FOR OPEN AND SHORT

[En

. Turn ignition switch “OFF”.

N

gram.
Continuity should exist.
3. Also check harness for short to power.

OK or NG

. Check harness continuity between electronic control fuel injection pump terminal 6 and ground. Refer to Wiring Dia-

OK p |GOTO 4.

NG P | Repair open circuit or short to power in harness or connectors.

EC-173
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DTC P1600 P3-PUMP COMM LINE

Diagnostic Procedure (Cont’d)

4 CHECK COMMUNICATION LINE FOR OPEN AND SHORT

1. Check continuity between the following terminals. Refer to Wiring Diagram.

Electronic control fuel injection pump ECM
1 317
2 316
5 313
8 314
MTBL0462
Continuity should exist.
2. Also check harness for short to ground and short to power.
OK or NG
OK p |GOTOS.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.
5 CHECK INTERMITTENT INCIDENT
Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71.
OK or NG
OK P |Replace electronic control fuel injection pump.
NG P |Repair open circuit or short to ground or short to power in harness or connectors.

EC-174



DTC P1603 ECM 12, DTC P1607 ECM 2

Description

Description

The ECM consists of a microcomputer and connectors for signal
input and output and for power supply. The unit controls the engine. €l

MA

EM

SEC220B LG

On Board Diagnosis Logic

NJEC0669
These self-diagnoses have the one trip detection logic. ﬂ

DTC Malfunction is detected when ... Check Items (Possible Cause)
P1603 e ECM calculation function is malfunctioning. e ECM FE
0901 (ECCS-D control module)
P1607
0301 CL
T
e — DTC Confirmation Procedure
MONITOR NO DTC WITH CONSULT-II A AT
CKPS-RPM (TDC) XXX rpm 1) Turn ignition switch “ON”.
2) Select "DATA MONITOR” mode with CONSULT-II. AX

3) Start engine and wait at least 2 seconds.
4) If DTC is detected, go to “Diagnostic Procedure”, EC-176.

SU
#® WITHOUT CONSULT-II [
1) Turn ignition switch “ON” and wait at least 2 seconds.
2) Start engine and wait at least 2 seconds. BR
SEFSLTY 3) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON". ST
4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.
5) If DTC is detected, go to “Diagnostic Procedure”, EC-176. RS
BT
HA
SE
EL
IDX

EC-175



DTC P1603 ECM 12, DTC P1607 ECM 2

Diagnostic Procedure

Diagnostic Procedure

NJEC0671

1

INSPECTION START

g AW

(B with CONSULT-II

. Turn ignition switch “ON".

Select “SELF DIAG RESULTS” mode with CONSULT-II.
Touch “ERASE".

Perform “DTC Confirmation Procedure”, EC-175, again.
Is the DTC P1603 or P1607 displayed again?

agrwNE

@ Without CONSULT-II

. Turn ignition switch “ON".

Erase the Diagnostic Test Mode Il (Self-diagnostic results) memory.
Perform “DTC Confirmation Procedure”, EC-175, again.

Perform “Diagnostic Test Mode 1l (Self-diagnostic results)”.

Is the DTC 0301 or 0901 displayed again?

Yes or No

Yes P |Replace ECM.

No

p |INSPECTION END

EC-176



DTC P1620 ECM RLY

ECM Terminals and Reference Value

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and ground.

age to the ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

NJECO744

TERMI- WIRE
NAL ITEM CONDITION DATA(DC Voltage)
COLOR
NO.
107 R
108 R Power supply for ECM [Ignition switch “ON"] BATTERY VOLTAGE
(11 - 14V)
109 |R
[Ignition switch “ON"]
[Ignition switch “OFF"] 0-1V
e For a few seconds after turning ignition switch
325 |G ECM relay (Self-shutoff) “OFF”
[ignition switch "OFF’] o | BATTERY VOLTAGE
e A few seconds passed after turning ignition switch
p ” (11 - 14V)
OFF
[Ignition switch “OFF"] ov
507 |W/R Ignition switch lgrition switch “ON' BATTERY VOLTAGE
9 (11 - 14V)

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

NJEC0745

DTC Malfunction is detected when .... Check Items (Possible Cause)
P1620 e An irregular voltage signal from the ECM relay is | e Harness or connectors
0902 sent to ECM. (ECM relay circuit is open or shorted.)
e ECM relay
e DTC Confirmation Procedure
MONITOR NO DTC WITH CONSULT-II R
CKPS-RPM (TDC) XXX rpm 1) Turn ignition switch “ON".

turn “ON?”".

2) Select “DATA MONITOR” mode with CONSULT-II.
3) Turn ignition switch “OFF”, wait at least 20 seconds and then

4) If DTC is detected, go to “Diagnostic Procedure”, EC-179.

® WITHOUT CONSULT-II
1) Turn ignition switch “ON".

NJEC0746502

SEF817Y]  2)  Turn ignition switch “OFF”, wait at least 20 seconds and then

turn “ON”".

3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with

ECM.

4) If DTC is detected, go to “Diagnostic Procedure”, EC-179.

EC-177
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Wiring Diagram

DTC P1620 ECM RLY

BATTERY

Wiring Diagram

NJEC0747

IGNITION SWITCH
ON OR START

EC-ECMRLY-01

20A

WIL

FUSE

BLOCK |REFER TO EL-POWER.
(J/B)

us)
=
@

BE
sEHe
EE

R/B
[
ECM
RELAY
1]
G W/R
M74
I o el GID)
G R
Gzl
i
G
[i:]
G
Y = TO EC-EGRC/V
G W/R

[zl Gl

- DETECTABLE LINE FOR DTC
= : NON-DETECTABLE LINE FOR DTC

<> :LHD MODELS

<R : RHD MODELS
*1 3:
7. @
x2 7: L
17: {BD
*3 Y @
ary: <Ry

=<
uy)
L
o

K15-E

ECM

@& . @

REFER TO THE FOLLOWING.

5T7T (E1% 1]2]3]4|5[==]6]7]8]|9

-FUSE BLOCK-

10[11]12[13]14]15]16]17]18]19[20

E251 JUNCTION BOX (J/B)

F57

346]347]348]349]350]351[352 |:

333]334[335[336]337]338[339

F59

320]321322[323]324325[326 |:
307|308[309]310[311{312|313
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DTC P1620 ECM RLY

Diagnostic Procedure

Diagnostic Procedure

NJEC0748

CHECK ECM POWER SUPPLY CIRCUIT @l

1
1. Turn ignition switch “OFF".

2. Disconnect ECM relay. (For ECM relay location, refer to “Engine Control Component Parts Location”.)
3. Check voltage between ECM terminals 1, 6 and ground with CONSULT-II or tester. MA

A€ @ El

—em— 1 2]

6 LG
Voltage: Battery Voltage
D @'1
= sersooy | [FIE
OK or NG
OK p |GOTO3. CL
NG p |GOTO2.
MT
2 DETECT MALFUNCTIONING PART
Check the following.
o 20A fuse AT
e 10A fuse
e Harness for open and short between ECM relay and battery AX
P | Repair open circuit or short to ground or short to power in harness or connectors.
SU

CHECK ECM INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

. Turn ignition switch “OFF”.
Disconnect ECM harness connector. BR
. Check harness continuity between ECM terminals 107, 108, 109 and ECM relay terminal 7. Refer to Wiring Diagram.
Continuity should exist.

WN P w

4. Also check harness for short to ground and short to power. ST
OK or NG
OK p |GOTOSG. BS
NG > GO TO 4.
BT

4 DETECT MALFUNCTIONING PART

Check the following. HA
1. Harness connectors E75, F36
2. Harness for open and short between ECM and ECM relay

P> |Repair open circuit or short to ground or short to power in harness or connectors. SC

5 CHECK ECM OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT EL

1. Check harness continuity between ECM terminal 325 and ECM relay terminal 2. Refer to Wiring Diagram.
Continuity should exist.

2. Also check harness for short to ground and short to power. DX
OK or NG

OK p |(GOTO7.

NG p |GOTO 6.

EC-179



DTC P1620 ECM RLY

Diagnostic Procedure (Cont’d)

6

DETECT MALFUNCTIONING PART

Ch

eck the following.

e Harness connectors E174, M159 (LHD models)

e Harness connectors E251, M182 (RHD models)

e Harness connectors M63, F102

e Harness for open and short between ECM and ECM relay

P |Repair open circuit or short to ground or short to power in harness or connectors.

7 CHECK ECM RELAY
1. Apply 12V direct current between ECM relay terminals 1 and 2.
2. Check continuity between ECM relay terminals 3 and 5, 6 and 7.
—
—o0
5o Condition Continuity
12V direct t suppl
betwegﬁcte?r':lrﬁfar:siuggdy 2 Yes
2 1
LT7]s OFF No
6|3
SEF296X
OK or NG
OK p |GOTOS.
NG P |Replace ECM relay.
8 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT’, EC-71.

p |INSPECTION END

EC-180



DTC P1621 ECM 15

Description

Description

The ECM consists of a microcomputer and connectors for signal
input and output and for power supply. The unit controls the engine. €l

MA
EM
SEC220B LG
On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.
The MI will not light up for this self-diagnosis.
DTC Malfunction is detected when ... Check Items (Possible Cause) EE
pP1621 e ECM input signal processing function is malfunc- |e ECM
0903 tioning. (ECCS-D control module)
GL
T
e — DTC Confirmation Procedure
MONITOR NO DTC WITH CONSULT-II N AT
CKPS-RPM (TDC) XXX rpm 1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT-II. AX
3) Turn ignition switch “OFF”, wait at least 20 seconds and then
turn “ON”.
4) If DTC is detected, go to “Diagnostic Procedure”, EC-182. SU
® WITHOUT CONSULT-II Cecorsicon
1) Turn ignition switch “ON” and wait at least 2 seconds. BR
SEF817Y]  2)  Turn ignition switch “OFF”, wait at least 20 seconds and then
turn “ON". ST
3) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with
ECM.
4) If DTC is detected, go to “Diagnostic Procedure”, EC-182. BS
BT
HA
SE
EL
IDX

EC-181



DTC P1621 ECM 15

Diagnostic Procedure

Diagnostic Procedure

NJEC0752

1 INSPECTION START

(B with CONSULT-II

. Turn ignition switch “ON".

Select “SELF DIAG RESULTS” mode with CONSULT-II.
Touch “ERASE".

Perform “DTC Confirmation Procedure”, EC-181, again.
Is the DTC P1621 displayed again?

g AW

# Without CONSULT-II

. Turn ignition switch “ON".

Erase the Diagnostic Test Mode Il (Self-diagnostic results) memory.
Perform “DTC Confirmation Procedure”, EC-181, again.

Perform “Diagnostic Test Mode 1l (Self-diagnostic results)”.

Is the DTC 0903 displayed again?

agrwNE

Yes or No

Yes P |Replace ECM.

No p |INSPECTION END

EC-182



DTC P1660 BATTERY VOLTAGE

On Board Diagnosis Logic

On Board Diagnosis Logic

The ECM checks if battery voltage is within the tolerance range for the engine control system.
This self-diagnosis has the one trip detection logic. Gl
The MI will not light up for this self-diagnosis.

NJEC1258

DTC Malfunction is detected when ... Check Items (Possible Cause) A
P1660 e An abnormally high or low voltage from the battery | @ Incorrect jump starting
0502 is sent to ECM. e Battery EM
e Alternator
e ECM

DTC Confirmation Procedure =

With CONSULT-II
1) Check the following. ﬂ
e Jumper cables are connected for jump starting.

e Battery or alternator has been replaced.

If the result is “Yes” for one item or more, skip the following steps and go to “Diagnostic Procedure”, e
2) Check that the positive battery terminal is connected to battery properly. If NG, reconnect it properly. CL
3) Check that the alternator functions properly. Refer to SC-29, “Trouble Diagnosis”.
4) Turn ignition switch “ON” and select “DATA MONITOR” mode with CONSULT-II.
5) Wait one minute. T
6) If DTC is detected, go to “Diagnostic Procedure”, EC-183.
If DTC is not detected, go to next step. AT
7) Start engine and wait one minute at idle.
8) If DTC is detected, go to “Diagnostic Procedure”, Ec-183.
® Without CONSULT-II AX
1) Check the following.
e Jumper cables are connected for jump starting. SU
e Battery or alternator has been replaced.
If the result is “Yes” for one item or more, skip the following steps and go to “Diagnostic Procedure”,
EC-183. BR
2) Check that the positive battery terminal is connected to battery properly. If NG, reconnect it properly.
3) Check that the alternator functions properly. Refer to SC-29, “Trouble Diagnosis”.
4) Turn ignition switch “ON” and wait one minute. ST
5) Turn ignition switch “OFF”, wait 5 seconds and then turn “ON”.
6) Perform “Diagnostic Test Mode Il (Self-diagnostic result)” with ECM. BS
7) If DTC is detected, go to “Diagnostic Procedure”, EC-183.
If DTC is not detected, go to next step.
8) Start engine and wait one minute at idle. BT
9) Turn ignition switch “OFF”, wait 5 seconds and then turn “ON”.
10) Perform “Diagnostic Test Mode 1l (Self-diagnostic result)” with ECM. HA
11) If DTC is detected, go to “Diagnostic Procedure”, FC-183.
Diagnostic Procedure S
1 INSPECTION START
Are jumper cables connected for the jump starting? EL
Yes or No
Yes » |GOTO3. IDX
No p |GOTO2.

EC-183



Diagnostic Procedure (Cont’d)

DTC P1660 BATTERY VOLTAGE

2

CHECK BATTERY AND ALTERNATOR

Check that the proper type of battery and alternator is installed.
Refer to ISC-37, “Battery” and SC-38, “Alternator”.

OK or NG
OK > GO TO 5.
NG P |Replace with a proper one.
3 CHECK JUMPER CABLES INSTALLATION

Check that the jumper cables are connected in the correct sequence.

Vehicle being jump started

\\& A_i?\ ,
RENETa G
¥ pyon: A

)

%ahicle wit

battery for

¥y

booster

SEF439Z
OK or NG

OK p |(GOTOA4.

NG P |Reconnect jumper cables properly.

4 CHECK BATTERY FOR BOOSTER

Check that the battery for the booster is a 12V battery.

OK or NG

OK p |GOTOS.
NG P | Change the vehicle for booster.
5 PERFORM DTC CONFIRMATION PROCEDURE AGAIN
Perform “DTC Confirmation Procedure”, EC-183, again.

OK or NG
OK p |GOTO 6.
NG p |Replace ECM.
6 CHECK ELECTRICAL PARTS DAMAGE
Check the following for damage.
e Wiring harness and harness connectors for burn
e Fuses for short

OK or NG
OK p |INSPECTION END
NG P | Repair or replace malfunctioning part.

EC-184



DTC P1690 P5-PUMP C/MODULE

Description

Injection pump
control unit

SEF437Y

Description

SYSTEM DESCRIPTION NoECO721501

The ECM and the electronic control fuel injection pump control unit
(abbreviated as the injection pump control unit) perform the real
time communication (signal exchange).

The ECM transmits the signals of the target fuel injection amount,
target fuel injection timing, and engine speed, etc., and receives
the signals of the pump speed and fuel temperature, etc. from the
injection pump control unit.

By those signals, the injection pump controls the optimum fuel
injection amount and injection timing of the spill valve and timing
control valve.

Injection pump control unit has an on board diagnostic system,
which detects malfunctions related to sensors or actuators built-into
electronic control fuel injection pump. These malfunction informa-
tion are transferred through the line (circuit) from injection pump
control unit to ECM.

FUEL INJECTION AMOUNT CONTROL NIECO721502

In accordance with the target fuel injection amount signal from the
ECM, the injection amount is controlled by controlling the spill valve
in the injection pump and by changing the needle opening time.

FUEL INJECTION TIMING CONTROL N

Based on the target fuel injection timing signal from the ECM, the
injection timing is controlled in accordance with the timer spring by
performing the duty control of the timing control valve in the injec-
tion pump and by adjusting the pressure of the timer piston high
pressure chamber.

FUEL TEMPERATURE SENSOR NoECOr21508

The sensor detects the fuel temperature in the injection pump and
calibrates the injection amount change by the fuel temperature.

CAM RING POSITION SENSOR N

The sensor detects the passing of the protrusion on the sensor
wheel in the injection pump by the semiconductor magnetic resis-
tance element sensor. The cam ring position sensor synchronizes
with the cam ring, and detects the actual advance amount. The
injection pump control unit measures the injection pump revolution
by the signal of the cam ring position sensor.

NJEC0721

CONSULT-Il Reference Value in Data Monitor
Mode

NJECO722

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

FUEL TEMP SEN

e Engine: After warming up

More than 40°C (104°F)

SPILLV

e Engine: After warming up, idle the engine. Approx. 12 - 13°CA

INT/A VOLUME

e Engine: After warming up, idle the engine. Approx. 150 - 450 mg/st

F/CUT SIGNAL

e Engine: After warming up

Idle ON

EC-185
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DTC P1690 P5-PUMP C/MODULE

CONSULT-Il Reference Value in Data Monitor Mode (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATION

BARO SEN

e Ignition switch: ON

Altitude

Approx. 0 m (O ft): Approx. 100.62
kPa (1.0062 bar, 1.026 kg/cm?,
14.59 psi)

Approx. 1,000 m (3,218 ft): Approx.
88.95 kPa (0.8895 bar, 0.907
kg/cm?, 12.90 psi)

Approx. 1,500 m (4,922 ft): Approx.
83.16 kPa (0.8316 bar, 0.848
kg/cm?, 12.06 psi)

Approx. 2,000 m (6,562 ft): Approx.
78.36 kPa (0.7836 bar, 0.799
kg/cm?, 11.36 psi)

CAUTION:

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and ground.

NJEC0723

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
. [Engine is running]
313 |L/WwW E I.eCtr.OH'C control fuel e Warm-up condition Approximately 0.1V
injection pump
e Idle speed
. [Engine is running]
314 |L/R _El_ectr_onlc control fuel e Warm-up condition Approximately 0.4V
injection pump
e Idle speed
. [Engine is running]
316 |PU _El_ectr_onlc control fuel e Warm-up condition Approximately 2.5V
injection pump
e Idle speed
. [Engine is running]
317 P _El_ectr_onlc control fuel e Warm-up condition Approximately 2.5V
injection pump
e Idle speed
On Board Diagnosis Logic
NJIEC0724
DTC Malfunction is detected when .... Check Items (Possible cause)
P1690 e Injection pump control unit does not function e Electronic control fuel injection pump
0705 properly.
S T— DTC Confirmation Procedure .
NJEC0725
MONITOR NO DTC WITH CONSULT-II

CKPS-RPM (TDC) XXX rpm

SEF817Y

NJEC0725501

1) Turn ignition switch “ON” and wait at least 2 seconds.
2) Select “DATA MONITOR” mode with CONSULT-II.

3) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at

least 2 seconds.)

4) If DTC is detected, go to “Diagnostic Procedure”, EC-187.

® WITHOUT CONSULT-II

NJEC0725502

1) Turn ignition switch “ON” and wait at least 2 seconds.

EC-186



DTC P1690 P5-PUMP C/MODULE

DTC Confirmation Procedure (Cont'd)

2) Start engine and run it for at least 2 seconds at idle speed.
(If engine does not run, turn ignition switch to “START” for at
least 2 seconds.) Gl
3) Turn ignition switch “OFF”, wait at least 5 seconds and then
turn “ON”".
4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with MIA
ECM.

5) If DTC is detected, go to “Diagnostic Procedure”, EC-187. B

LG
Diagnostic Procedure
NJEC0726

1 INSPECTION START ﬂ

(B with CONSULT-II

1. Turn ignition switch “ON". EE

2. Select “SELF DIAG RESULTS” mode with CONSULT-II.

3. Touch “ERASE”".

4. Perform “DTC Confirmation Procedure”, m, again. @L

5. Is the DTC P1690 displayed again?

@ Without CONSULT-II

1. Turn ignition switch “ON". MT

2. Erase the Diagnostic Test Mode Il (Self-diagnostic results) memory.

3. Perform “DTC Confirmation Procedure”, EC-186, again.

4. Perform “Diagnostic Test Mode Il (Self-diagnostic results)”. AT

5. Is the DTC 0705 displayed again?

Yes or No

Yes P |Replace electronic control fuel injection pump.

No P |INSPECTION END
SU
BR
ST
RS
BT
HA
SG
EL
IDX

EC-187



GLOW CONTROL SYSTEM

Description

SEF376Y

Description
NJECO0760
SYSTEM DESCRIPTION
NJEC0760S01
ECM
Sensor Input Signal to ECM | Func- Actuator
tion
C_ergrékshaft position sensor Engine speed Glow lamp,
( ) Glow | Glow relay
Engine coolant tempera- | Engine coolant tem- | ontrol | ¢
ture sensor perature Glow plugs

When engine coolant temperature is more than approximately

75°C (167°F), the glow relay turns off.

When coolant temperature is lower than approximately 75°C

(167°F):

e Ignition switch ON
After ignition switch has turned to ON, the glow relay turns ON
for a certain period of time in relation to engine coolant
temperature, allowing current to flow through glow plug.

e Cranking
The glow relay turns ON, allowing current to flow through glow
plug.

e Starting
After engine has started, current continues to flow through
glow plug (after-glow mode) for a certain period in relation to
engine coolant temperature.

The glow indicator lamp turns ON for a certain period of time in

relation to engine cooalnt temperature at the time glow relay is
turned ON.

COMPONENT DESCRIPTION
G |OW Plug NJEC0760S0201

The glow plug is provided with a ceramic heating element to obtain
a high-temperature resistance. It glows in response to a signal sent
from the ECM, allowing current to flow through the glow plug via
the glow relay.

NJEC0760S02

EC-188



GLOW CONTROL SYSTEM

ECM Terminals and Reference Value

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM’s transistor. Use a ground other than ECM terminals, such as the ground.

NJEC0761

TERMI-

NAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
214 |w/B Glow relay Refer to “SYSTEM DESCRIPTION”, EC-188.
[Ignition switch “ON"] .
e Glow indicator lamp is “ON” Approximately 1V
508 |OR Glow indicator lamp

[Ignition switch “ON"]
e Glow indicator lamp is “OFF”

BATTERY VOLTAGE
(11 - 14V)

EC-189
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GLOW CONTROL SYSTEM

Wiring Diagram

Wiring Diagram

NJEC0762

IGNITION SWITCH EC-GLOW-01
ON OR START BATTERY
Y 1 s : DETECTABLE LINE FOR DTC
FUSE 60A REFER TO EL-POWER. e . NON-DETECTABLE LINE FOR DTC
10A |BLOCK
(J/B) s
]
Y
| o
Y
[Eq
B/R B/R
O =1
Ofl | aLow reLay
COMBINATION o , , (Es8
METER
(GLOW L2 ke
INDICATOR
HE%? LAMP) w/B R
CONTROL I
UNIT
|65
OR
OR @ W/B =
(M63) 75
=)
W F36

|_5;8_| 214 | | | |

GAZ-0 GRL-0 GLOW PLUG
EcM
GORNG) L L LT T

REFER TO THE FOLLOWING.

| — 77 (M1) -FUSE BLOCK-
25]26]27]28]29]30]31]32[33]34]35] 36 37[38]30]40] 41 [42 43]44] (W17 5 : — | JUNCTION BOX (J/B)
45 46[47]48]49]50[51[52[53]54 55[56 [57 |58 [59[ 60 [6]62[63[64] W | w I
o 3\ T[2[3]=a]4][5]6]7 :Ev?; 27a :
2[3[4]5
G A y 9 [fo[fiTr2[13[74[ 5] 16 F:,SQ e — —— !
e

219]220]221222)223]224

|

|

I'| fo1slerafossfprforrfors

I F58
|

|

|

—1

207]208[209]210]211[212
201]202]203]204{205{206)

—1

|

|

|

Fé1 W |
(N !

|

YEC328A
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GLOW CONTROL SYSTEM

Diagnostic Procedure

Diagnostic Procedure

NJEC0763

1 INSPECTION START
Check fuel level, fuel supplying system, starter motor, etc.
OK or NG
OK p |GOTO2.
NG p [Correct.

2 CHECK INSTALLATION

Check that glow plug nut and all glow plug connecting plate nuts are installed properly.

Connecting pl
onnecting plate nuts
[®] 1.4-2.1 Y/
\\(0.14 -0.22,13 - 19)
Q.

AN
Glow plug harness

-:‘\_%
connector ) // 7/\0

[@] 20-29 [/\/

T (0.20 - 0.30, 18-26)/

PN AN 47 )
[@] : Nem (kg-m, in-Ib) D o _

OK or NG

SEF392YA

OK (With CONSULT-Il)  p |GO TO 3.

OK (Without CONSULT- P |GO TO 4.
1)

NG p |Install properly.

3 CHECK GLOW INDICATOR LAMP OPERATION

With CONSULT-II

1. Turn ignition switch “ON”".

2. Select “COOLAN TEMP/S” in “DATA MONITOR” mode with CONSULT-II.

3. Confirm that “COOLAN TEMP/S” indicates below 75°C (167°F). If it indicates above 75°C (167°F), cool down engine.

DATA MONITOR
MONITOR I NO DTC

COOLANTEMP/S XXX °C

SEF013Y

4. Turn ignition switch “OFF”, wait at least 5 seconds and then turn “ON".

5. Make sure that glow indicator lamp is turned “ON” for 1.5 seconds or more after turning ignition switch “ON”, and then
turned “OFF".

OK or NG

OK p |GOTOS.

NG p |GOTOE6.

EC-191
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GLOW CONTROL SYSTEM

Diagnostic Procedure (Cont’d)

4 CHECK GLOW INDICATOR LAMP OPERATION

# Without CONSULT-II

1. Turn ignition switch “ON".

2. Confirm that the voltage between ECM terminal 347 (Engine coolant temperature sensor signal) and ground is above
1.36V. If it is below 1.36V, cool down engine.

[ Ecm [o]connEcToR||
347 Voltage: More than 1.36V

o o

SEF4427
3. Turn ignition switch “OFF”, wait at least 5 seconds and then turn “ON”.
4. Make sure that glow indicator lamp is turned “ON” for 1.5 seconds or more after turning ignition switch “ON”, and then
turned “OFF".

OK or NG

OK p |GOTOS.

NG » |GOTOG.

CHECK GLOW CONTROL SYSTEM OVERALL FUNCTION

Turn ignition switch “OFF".

Set voltmeter probe between glow plug and engine body.

Turn ignition switch “ON”.

Check the voltage between glow plug and engine body under the following conditions.

PwobdpRa

Conditions Voltage

For 20 seconds after

turning ignition switch “ON” Battery voltage

More than 20 seconds after
turning ignition switch “ON” Approx. 0V

SEF431Y

OK p |INSPECTION END

NG p |GOTO 11

EC-192



GLOW CONTROL SYSTEM

Diagnostic Procedure (Cont’d)

6 CHECK GLOW INDICATOR LAMP POWER SUPPLY CIRCUIT
1. Turn ignition switch “OFF”. Gl
2. Disconnect combination meter harness connector M171.
3. Turn ignition switch “ON”".
4. Check voltage between combination meter terminal 30 and ground with CONSULT-II or tester. MA
& DISCONNECT 2
A€ all
LI TR T T T T T T TTT1
O ™ Voltage: Battery voltage LG
D ©
YEC39%A | [
OK or NG
OK p |GOTO 8. CL
NG p |(GOTO7.
T
7 DETECT MALFUNCTIONING PART
Check the following.
1. Fuse block (J/B) connector M1 AT
2. 10A fuse
3. Harness for open or short between combination meter and fuse X
P> | Repair open circuit or short to ground or short to power in harness or connectors.
8 CHECK GLOW INDICATOR LAMP OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT SU
1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector. BR
3. Disconnect combination meter harness connector M171.
4. Check harness continuity between ECM terminal 508 and combination meter terminal 47. Refer to Wiring Diagram.
Continuity should exist. ST
5. Also check harness for short to ground and short to power.
OK or NG
OK p» |GO TO 10. RS
NG p |GOTOO.
BT
9 DETECT MALFUNCTIONING PART
Check the following. HA
1. Harness connectors M63, F102
2. Harness for open or short between combination meter and ECM
P> |Repair open circuit or short to ground or short to power in harness or connectors. G
10 |CHECK COMBINATION METER EL
Check combination meter and glow indicator lamp. Refer to EL-11d, “Meter and Gauges”.
OK or NG DX
OK p |GOTO 18.
NG P> |Repair or replace combination meter or glow indicator lamp.

EC-193



GLOW CONTROL SYSTEM

Diagnostic Procedure (Cont’d)

11 CHECK GLOW RELAY POWER SUPPLY CIRCUIT

1. Turn ignition switch “OFF”.
2. Disconnect glow relay.

SEF391Y
3. Check voltage between glow relay terminals 1, 5 and ground with CONSULT-II or tester.
& DISCONNECT . D)
A€ &
E
[El [2 Voltage: Battery voltage
P &
SEF420Y
OK or NG
OK p |GOTO 13.
NG p |GOTO 12.

12 DETECT MALFUNCTIONING PART

Check the following.
e 60A fusible link
e Harness for open or short between glow relay and battery

P |Repair harness or connectors.

13 CHECK GLOW RELAY OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 214 and glow relay terminal 2. Refer to Wiring Diagram.
Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

oK » |GOTO 15.

NG p» |GOTO 14.

14 DETECT MALFUNCTIONING PART

Check the following.
e Harness connectors E75, F36
e Harness for open or short between glow relay and ECM

P> |Repair open circuit or short to ground or short to power in harness or connectors.

EC-194



GLOW CONTROL SYSTEM

Diagnostic Procedure (Cont’d)

15

CHECK HARNESS CONTINUITY BETWEEN GLOW RELAY AND GLOW PLUG FOR OPEN AND SHORT

1. Disconnect glow plug harness connector.

2. Check harness continuity between glow relay terminal 3 and glow plug harness connector. Refer to Wiring Diagram.

Continuity should exist.

3. Also check harness for short to ground and short to power.
OK or NG
OK p |GOTO 16.
NG P> |Repair open circuit or short to ground or short to power in harness or connectors.
16 CHECK GLOW RELAY

Check continuity between glow relay terminals 3 and 5 under the following conditions.

@

?
T

Conditions Continuity
12V direct current supply Yes
between terminals 1 and 2
No current supply No

Operation takes less than 1 second.
SEF433Y
OK or NG
OK > GO TO 17.
NG P |Replace glow relay.
17 CHECK GLOW PLUG

1. Remove glow plug connecting plate.

2. Check glow plug resistance.

NOTE:

e Do not bump glow plug heating element. If it is bumped, replace glow plug with a new one.

e If glow plug is dropped from a height of 10 cm (3.94 in) or higher, replace with a new one.

e If glow plug installation hole is contaminated with carbon, remove it with a reamer or suitable tool.
e Hand-tighten glow plug by turning it two or three times, then tighten using a tool to specified torque.

Resistance: Approximately 0.8Q [at 25°C (77°F)]

SEF434Y

:17.7 - 22.5 N-m (1.8 - 2.3 kg-m, 13 - 16 ft-lb)
OK or NG
OK p |GOTO 18.
NG P |Replace glow plug.

EC-195
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GLOW CONTROL SYSTEM

Diagnostic Procedure (Cont’d)

18 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71.

p |INSPECTION END

EC-196



EGR VOLUME CONTROL SYSTEM

Description
Description
SYSTEM DESCRIPTION
NJEC0764S01
Sensor Input Signal to ECM ECM Function Actuator

Electronic controlled fuel injection pump

Fuel injection signal

Crankshaft position sensor (TDC)

Engine speed

Vehicle speed sensor

Vehicle speed

Engine coolant temperature sensor

Engine coolant temperature

Ignition switch

Start signal

Accelerator position sensor

Accelerator position

Mass air flow sensor

Amount of intake air

Air conditioner switch

Air conditioner operation

Electrical load

Electrical load signal

EGR volume con-
trol

EGR volume control

valve

This system controls flow rate of EGR led from exhaust manifold
to intake manifold. The opening of the EGR by-pass passage in the
EGR volume control valve changes to control the flow rate. A
built-in step motor moves the valve in steps corresponding to the
ECM output pulses. The opening of the valve varies for optimum
engine control. The optimum value stored in the ECM is determined
by considering various engine conditions.
The EGR volume control valve remains close under the following

conditions.
Engine stopped
Engine starting

High engine speed
Wide open throttle

Low engine coolant temperature
Excessively high engine coolant temperature

EGR volume
control valve

From air cleaner
Ve <

=)

SEF908Y

SEF411Y

EC-197

COMPONENT DESCRIPTION
EGR Volume Control Valve

The EGR volume control valve uses a step motor to control the flow
rate of EGR from exhaust manifold. This motor has four winding
phases. It operates according to the output pulse signal of the
ECM. Two windings are turned ON and OFF in sequence. Each
time an ON pulse is issued, the valve opens or closes, changing
the flow rate. When no change in the flow rate is needed, the ECM
does not issue the pulse signal. A certain voltage signal is issued
so that the valve remains at that particular opening.

NJEC0764S02

NJEC076450201
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EGR VOLUME CONTROL SYSTEM
CONSULT-Il Reference Value in Data Monitor Mode

CONSULT-Il Reference Value in Data Monitor

Mode
. i NJEC0765
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
° ipgine:d,_/\_fter warr_“ir;]@_l ‘l‘JgFF” After one minute at idle More than 10 step
EGR VOL CON/V | ® Ar con |t|9ner switch: “C

e Shift lever: Neutral position ) )
e No-load Revving engine up to 3,200 rpm 0 step

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

NJEC0766

TERMI- WIRE
NAL ITEM CONDITION DATA(DC Voltage)
COLOR

NO.
0.1 - 14v

337 |WiL [Engine is running] (Voltage signals of each

338 | PU/W g gl ECM terminals differ

EGR volume control valve | e Warm-up condition -

350 |GY o Idle speed according to the control

351 |OR/B P position of EGR volume
control valve.)

EC-198



EGR VOLUME CONTROL SYSTEM
Wiring Diagram

Wiring Diagram

=NJEC0767

EC-EGRC/V-01 @l

BATTERY
T s : DETECTABLE LINE FOR DTC
? ] REFER TO EL-POWER. : NON-DETECTABLE LINE FOR DTC MA
20A 10A {T>:LHD MODELS
{R>: RHD MODELS
W e s 3 <D =
| ~ ® 7 &
| I 2 7:{D LG
WL R/B R/B 17: R
e I (| [m *3 ¥ (D
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7 5 2
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R Y G
I l @@ |
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3 ________
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' forme
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Fi2
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1 1 1 1 1 1
Ifio7]l Iee]l I[foe]! I[325]! Ist]l (5ol [l [ RS
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: BT
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EL
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I
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EGR VOLUME CONTROL SYSTEM

Diagnostic Procedure

Diagnostic Procedure

NJEC0768

CHECK EGR VOLUME CONTROL SYSTEM OVERALL FUNCTION

Turn ignition switch “OFF”.

Set the oscilloscope probe between ECM terminals 337, 338, 350, 351 and ground.
Start engine and let it idle.

Check the oscilloscope screen when revving engine up to 3,200 rpm and return to idle.

€ O .5 )

40

PR IR

ECM |0|CONNECTOR|| NENNNE
537, 336, 350, 351 20U SEENENNEES  The pulse signal as shown
| S —

left should appear.
D &

50 ms
>

SEF247Z

OK or NG

OK p |INSPECTION END
NG p |GOTO2.

2 CHECK EGR VOLUME CONTROL VALVE POWER SUPPLY CIRCUIT-I

1. Turn ignition switch “OFF".
2. Disconnect EGR volume control valve harness connector.

\J w-_

= .\ ?‘4 Sﬁ—
_?w
c-j e NI L= ,

(&)
2 -);4 EGR volume control valve

=" %L»&z ﬁ

‘

!)

77

J

SEF388Y

3. Turn ignition switch “ON”".
4. Check voltage between EGR volume control valve terminals 2, 5 and ground with CONSULT-II or tester.

el5[4/ Voltage: Battery voltage

YEC397A

OK or NG

oK » |GOTOS.
NG » |GOTO 3.

EC-200



EGR VOLUME CONTROL SYSTEM

Diagnostic Procedure (Cont’d)

CHECK EGR VOLUME CONTROL VALVE POWER SUPPLY CIRCUIT-II

Turn ignition switch “OFF”.
Disconnect ECM relay. (For ECM relay location, refer to “Engine Control Component Parts Location”.)
Check harness continuity between ECM relay terminal 5 and EGR volume control valve terminals 2 and 5. Refer to
Wiring Diagram.
Continuity should exist.

W= w

OK or NG

OK p |GOTOG.

NG » |GOTO 4.

4 DETECT MALFUNCTIONING PART

Check the following.

e Harness connectors E174, M159 (LHD models)

e Harness connectors E251, M182 (RHD models)

e Harness connectors M63, F102

e Harness for open or short between ECM relay and EGR volume control valve

P> |Repair open circuit or short to power in harness or connectors.

5 CHECK EGR VOLUME CONTROL VALVE POWER SUPPLY CIRCUIT-III

Check voltage between ECM relay terminal 3 and ground with CONSULT-II or tester.

% DISCONNECT )
4 € &
[1H]2]
3[6]
Voltage: Battery voltage
D O
- SEF413Y
OK or NG
OK p |(GOTO7.
NG p |[GOTO 6.

6 DETECT MALFUNCTIONING PART

Check the following.
e 10A fuse
e Harness for open or short between ECM relay and battery

P | Repair open circuit or short to ground or short to power in harness or connectors.

EC-201
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EGR VOLUME CONTROL SYSTEM

Diagnostic Procedure (Cont’d)

7

CHECK ECM RELAY

1.

Apply 12V direct current between ECM relay terminals 1 and 2.

2. Check continuity between ECM relay terminals 3 and 5, 6 and 7.
—
Lo
5o Condition Continuity
12V direct t suppl
betwegﬁcte?r':lrﬁfar:siuggg 2 Yes
2 1
L T71s OFF No
6|3
SEF296X
OK or NG
OK p |GOTO 8.
NG p |Replace ECM relay.
8 CHECK EGR VOLUME CONTROL VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT
1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminals and EGR volume control valve terminals as follows.
Refer to Wiring Diagram.
ECM terminal EGR volume control valve
337 6
338 4
350 1
351 3
MTBL0463

Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG

OK

» |GOTOO.

NG

P> |Repair open circuit or short to ground or short to power in harness or connectors.
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EGR VOLUME CONTROL SYSTEM

Diagnostic Procedure (Cont’d)

9 CHECK EGR VOLUME CONTROL VALVE-I

Check resistance between EGR volume control valve terminal 2 and terminals 1, 3, terminal 5 and terminals 4, 6. @l
- DISCONNECT @ - DISCONNECT
] 2 | 3 i — 2[3\
%iy (4 1516/
Resistance: EM

13-17Q [At 20°C (68°F)]

LG

[Q] [Q]

YEC398A
OK or NG
OK (With CONSULT-II) p |GO TO 10. EE
OK (Without CONSULT- p |GO TO 11.
1))
NG P |Replace EGR volume control valve. CL
10 |CHECK EGR VOLUME CONTROL VALVE-II T
(B with CONSULT-II
1. Remove EGR volume control valve. AT
2. Reconnect ECM harness connector and EGR volume control valve harness connector.
3. Turn ignition switch “ON”".
4. Perform “EGR VOL CONT/V”" in “ACTIVE TEST” mode with CONSULT-II. AX
5. Check that EGR volume control valve shaft moves smoothy forward and backward according to the valve opening
steps.
ACTIVE TEST SU
EGR VOL CONT/V | 20 step
MONITOR
CKPS-RPM (TDC) | XXX rpm BR
ST
RS
SEF819Y
OK or NG BT
OK p |GOTO 12.
NG P |Replace EGR volume control valve. HA
SC
EL
IDX
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EGR VOLUME CONTROL SYSTEM

Diagnostic Procedure (Cont’d)

11 CHECK EGR VOLUME CONTROL VALVE-II

# Without CONSULT-II

1. Remove EGR volume control valve.

2. Reconnect ECM harness connector and EGR volume control valve harness connector.

3. Turn ignition switch “ON” and “OFF".

4. Check that EGR volume control valve shaft moves smoothly forward and backward according to the ignition switch

position.
SEF560W
OK or NG
OK p |GOTO 12.
NG P |Replace EGR volume control valve.

12 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-71.

P |INSPECTION END
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START SIGNAL
Wiring Diagram

Wiring Diagram

NJEC0769

EC-S/SIG-01 @

BATTERY
¥ s : DETECTABLE LINE FOR DTC
40A REFER TO EL-POWER. s : NON-DETECTABLE LINE FOR DTC MA
| |
W/R
W/R

IGNITION
OF;/x e |SwircH FE
0N’|’

e oL
BIY
[Fa]l
I FUSE T
% 104 (BLOCK
21
: , AT
EA
BIY
AX
| SU
BIY
W63
= BR
BIY
| ST
BIY
[zl RS
ANL-E
ECM
BT
REFER TO THE FOLLOWING. HA
ia1[asefuaafusafuss[usefaarfazefazeleso [ . (E109)-FUSE BLOCK-
e 1123 ]e14]5]6]7] = VY] P e P e g e I P JUNCTION BOX (J/B)
_ HENEETEERE ir1[ar2latafatafats|atefarfatsfarofszo [ HsS. SG
101[a02laosfao4aos[sosaorfaosfacafato
EL
)4
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Diagnostic Procedure

START SIGNAL

Diagnostic Procedure

NJECO0770

1 CHECK START SIGNAL OVERALL FUNCTION

With CONSULT-II

1. Turn ignition switch “ON".
2. Check “START SIGNAL” in “DATA MONITOR” mode with CONSULT-II under the following conditions.

Continuity should exist.

DATA MONITOR
MONITORING | NO FAIL
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF Condition “START SIGNAL”
P/N POSI SW ON Ignition switch “ON” OFF
Ignition switch “START” ON
SEF604X
# Without CONSULT-II
Check voltage between ECM terminal 422 and ground under the following conditions.
— CONNECT
[ Ecm o] CONNECTOR|| . E}]
422 Condition Voltage
Ignition switch “START” Battery voltage
@ Other positions Approximately OV
A @ O
N
VR
SEF909Y
OK or NG
OK p |[INSPECTION END
NG p (GO TO 2.
2 CHECK START SIGNAL INPUT SIGNAL CIRCUIT
1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector and ignition switch harness connector.
3. Check harness continuity between ECM terminal 422 and ignition switch terminal 6. Refer to Wiring Diagram.

4. Also check harness for short to ground and short to power.

OK or NG
OK p |GOTO4.
NG p |GOTO3.

3 DETECT MALFUNCTIONING PART

Check the following.

10A fuse

e Harness connectors M63, F102

L]
e Fuse block (J/B) connectors M2, E104
e Harness for open or short between ECM and ignition switch

>

Repair open circuit or short to ground or short to power in harness or connectors.
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START SIGNAL

Diagnostic Procedure (Cont’d)

4 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-71. @

p |INSPECTION END
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PARK/NEUTRAL POSITION (PNP) SWITCH (WHERE FITTED)

Description

Description

NJEC0781

When the gear position is in “Neutral”, neutral position is “ON”. ECM detects the position because the conti-

nuity of the line (the “ON” signal) exists.

CONSULT-Il Reference Value in Data Monitor

Mode
. i NJEC0782
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
Shift lever: Neutral ON
P/N POSI SW e Ignition switch: ON
Except above OFF

On models not equipped with park/neutral position (PNP) switch, “OFF” is always displayed regardless of gear shift position.

ECM Terminals and Reference Value
Specification data are reference values and are measured between each terminal and ground.

CAUTION:

NJECO0783

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE

MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
- Egggg? ;xittcign %'\‘I‘l]leutral" Approximately OV
218 |GIOR Partk/tl:leutral position
swite [ignition switch “ON"] BATTERY VOLTAGE
e Except the above gear position (11 - 14v)
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PARK/NEUTRAL POSITION (PNP) SWITCH (WHERE FITTED)

Wiring Diagram

Wiring Diagram

ECM
GNK-E
||418||
G/OR
G/OR
|| 2 ||
PgFéK/NgUTRAL
POSITION (PNP
NEUTRAL |swITCH ( )
— F136
OTHER T GED

L]
B

1

@I“—m

]I|I—w
o

EC-PNP/SW-01

- DETECTABLE LINE FOR DTC
:NON-DETECTABLE LINE FOR DTC

S1RNGE
3[4/ Gy

431]432]433]434]435[436[437|438|439440) |:
421|422|423]424|425[426)427]428[429]430)

401|402|403]404|405[406]407]408[409]4 10|

(Fe0) @
411|412|413]414|415[416]417]418[419]420] I: -
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PARK/NEUTRAL POSITION (PNP) SWITCH (WHERE FITTED)

Diagnostic Procedure

Diagnostic Procedure

NJEC0785

1

CHECK OVERALL FUNCTION

With CONSULT-II
1. Turn ignition switch “ON".
2. Select “P/N POSI SW” in “DATA MONITOR” mode with CONSULT-II.

3. Check “P/N POSI SW” signal under the following conditions.

DATA MONITOR
MONITOR NO DTC
P/N POSI SW ON

Shift lever position P/N POSI SW
Neutral position ON
Except the above position OFF

SEF049Y
@ Without CONSULT-II
1. Turn ignition switch “ON”.
2. Check voltage between ECM terminal 418 and ground under the following conditions.
— CONNECT
[ Ecm lo[connecTor]| . i}]
418 Condition (Gear position) Voltage V
Neutral position Approx. 0V
@iw Except the above position Battery voltage
() e
) SEF914Y
OK or NG
OK p |[INSPECTION END
NG p (GO TO 2.
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PARK/NEUTRAL POSITION (PNP) SWITCH (WHERE FITTED)

Diagnostic Procedure (Cont’d)

2 CHECK PNP SWITCH GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch “OFF”. .
2. Disconnect park/neutral position (PNP) switch harness connector.

VA
[~ PNP switch
Nyt EM
-/
LG

/f\ SEF393Y

3. Check harness continuity between PNP switch terminal 4 and body ground. Refer to Wiring Diagram.
Continuity should exist. EE
4. Also check harness for short to power.

OK or NG

OK p |GOTO3. CL

NG P> |Repair open circuit or short to power in harness or connectors.

T

3 CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector. AT
2. Check harness continuity between ECM terminal 418 and PNP switch terminal 2. Refer to Wiring Diagram.
Continuity should exist.
3. Also check harness for short to ground and short to power. AX
OK or NG
OK » |GOTO 4. SU
NG D> | Repair open circuit or short to ground or short to power in harness or connectors.
BR
4 CHECK PARK/NEUTRAL POSITION (PNP) SWITCH
Refer to MT-21, “Position Switch Check”. ST
OK or NG
OK p |GOTOSG. BS
NG P | Replace park/neutral position (PNP) switch.
BT

5 CHECK INTERMITTENT INCIDENT

Refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT", EC-71.

P |INSPECTION END FIA

SC

EL
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Wiring Diagram

AIR CONDITIONER CONTROL

IGNITION SWITCH
N

S
>

—_
(6]

G

C
<

—-1-

C
<

oy

REFER TO EL-POWER.

Wiring Diagram

EFO
0

NJEC0786
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:WITH AUTO A/C
:WITH MANUAL A/C

LY
|| 1 Il
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LR
2 : W59
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MI & DATA LINK CONNECTORS

Wiring Diagram

IGNITION SWITCH
ON or START

Wiring Diagram

BATTERY
X

| |
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hd
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1

10A 10A
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52
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)
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NJEC0787
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

General Specifications

NJEC0788

Unit: rpm
Engine YD22DDT
Idle speed 725425
Maximum engine speed 4,900
Injection Nozzle
. EC0790
Unit: kPa (bar, kg/cm?, psi)
New 21,476 - 22,457 (214.7 - 224.5, 219 - 229, 3,114 - 3,256)
Initial injection pressure
Limit 18,275 (182.7, 186, 2,650)

Engine Coolant Temperature Sensor

NJEC0791

Temperature °C (°F)

Resistance kQ

20 (68) 2.1-2.9
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260

Crankshaft Position Sensor (TDC)

NJEC0792

Resistance [at 20°C (68°F)] Q

495 - 605

Glow Plu

g

NJEC0793

Resistance [at 25°C (77°F)] Q

0.8

Accelerator Position Sensor

NJEC0794

Throttle valve conditions

Resistance between terminals 2 and 4 kQ [at 25°C (77°F)]

Completely closed 09-13
Partially open 09-21
Completely open 17-21
EGR Volume Control Valve
NJEC0795
Resistance [at 25°C (77°F)] Q 13 - 17

EC-
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