PRECAUTIONS AND PREPARATION

BATTERY

@ Always use a 12 volt battery as
power source.

@ Do not attempt to disconnect battery
cables while engine is running.

ELECTRONIC FUEL INJECTOR PUMP

® Do not disconnect pump harness
connectors with engine running.

® Do not disassemble or adjust
electronic fuel injection pump, except
for the following parts.
Camshaft position sensor (pump)
Injection timing control valve
Fuel cut solenoid valve

ECM PARTS HANDLING

@ Handle mass air flow sensor carefully to
avoid damage.

@ Do not disassemble mass air flow sensor.

@ Do not clean mass air flow sensor with any
type of detergent.

® Do not disassemble No. 1 injection nozzle
(built-in needle lift sensor).

@ Even a slight leak in the air intake system
can cause serious problems.

® Do not shock or jar the camshaft position
sensor (TDC).

Engine Fuel & Emission Control System

ECM (ECCS-D control module)

® Do not disassemble ECM .

o If a battery terminal is disconnected, the
memory will return to the ECM value.
The ECM will now start to self-control at
its initial value. Engine operation can
vary slightly when the terminal is
disconnected. However, this is not an
indication of a problem. Do not replace
parts because of a slight variation.

® When ECM is removed for inspection,
make sure to ground the ECM
mainframe.

Bracket

WHEN STARTING

@ Do not depress accelerator pedal when starting.

o Immediately after starting, do not rev up engine
unnecessarily.

® Do not rev up engine just prior to shutdown.

EC-285

WIRELESS EQUIPMENT

® When installing C.B. ham radio or a
mobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending on
its installation location.

1) Keep the antenna as far as possible
away from the ECM.

2) Keep the antenna feeder line more than
20 cm (7.9 in) away from the harness of
electronic controls.

Do not let them run parallel for a long
distance.

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

4) Be sure to ground the radio to vehicle
body.

ECM HARNESS HANDLING

@ Connect ECM harness connectors
securely.

A poor connection can cause an
extremely high (surge) voltage to
develop in coil and condenser, thus
resulting in damage to ICs.

@ 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, degraded operation of ICs, etc.

® Keep ECM parts and harnesses dry.

@ Before removing parts, turn off ignition
switch and then disconnect battery
ground cable.

NEF390



PRECAUTIONS AND PREPARATION

Precautions

e Before connecting or disconnecting the ECM harness
\/. connector, turn ignition switch OFF and disconnect
negative battery terminal. Failure to do so may damage
the ECM because battery voltage is applied to ECM even
if ignition switch is turned off.

SEF289H

Tightened Loosened e When connecting ECM harness connector, tighten
securing bolt until the gap between orange indicators
disappears.

:3.0-5.0 N-m (0.3 - 0.5 kg-m, 26 - 43 in-lb)

SEF308Q

e 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.

4y

Break =%
SEF291H

P e Before replacing ECM, perform Terminals and Reference
Perform ECM Value inspection and make sure ECM functions properly.
input/output signal) Refer to EC_338_

inspection before
replacement.

OLD ONE
VR S

=t °|@°l¢

/ N MEF040D

e If MIL illuminates or blinks irregularly during engine
running, water may have accumulated in fuel filter. Drain
\ | / water from fuel filter. If this does not correct the problem,

~ -~ perform specified trouble diagnostic procedures.

_ - e After performing each TROUBLE DIAGNOSIS, perform

CHECK “OVERALL FUNCTION CHECK” or “DTC (Diagnostic

e ~ Trouble Code) CONFIRMATION PROCEDURE”.

/ | \ The DTC should not be displayed in the “DTC CONFIR-
MATION PROCEDURE” if the repair is completed. The
“OVERALL FUNCTION CHECK” should be a good result
SEFO51P if the repair is completed.

EC-286



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

. ECCS Component Parts Location

EGRC - solenoid valve

Electric fuel injection pump

Fuel cut solenoid valve Vacuum pump

Needle lift sensor (built - in No. 1 nozzle)
Fuel filter
Engine coolant temperature sensor Mass air flow

sensor

a

ML 10

SSAN DIEsILTY
4

RBY @
a

i

®

Al

Crankshaft position sensor (TDC)
EGR valve

Cooling fan motors
Glow plugs

NEF391
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Electric governor. Control sleeve position sensor,
Fuel temperature sensor (built-in electronic fuel injection pump)

Fuel cut solenoid valve

(PUMP)

Injection timing control valve

Accelerator position sensor

;
Accelerator position switch ‘-'
Accelerator switch (F/C)

Passenger side

Crank pulley

Crankshaft positi
sensor (TDC)

NEF393
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

~ Vacuum Hose Drawing

X EGRC - solenoid valve

Vacuum pump

EGR valve

NEF395

@® EGRC-solenoid valve to EGR valve
® EGRC-solenoid valve to air duct
® EGRC-solenoid valve to vacuum pump

Refer to “System Diagram’ on previous page for vacuum control system.

EC-292



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor
(PUMP)

Crankshaft position sensor
(TDC)

Control sleeve position sensor

Fuel temperature sensor

Mass air flow sensor

h 4

Engine coolant temperature
sensor

Needle lift sensor

Accelerator position sensor

y

Accelerator position switch

Accelerator switch (F/C)

Neutral position switch

Air conditioner switch

Ignition switch

Y

Battery voltage

Vehicle speed sensor

ECM
(ECCS-D
control
module)

Fuel injection control

A 4

Fuel injection timing control

Electric governor

Fuel cut control

Injection timing control
valve

y

Y

Glow control system

Fuel cut solenoid valve

) 4

y

On board diagnostic system

Glow relay & glow lamp

Y

EGR valve control

Malfunction indicator lamp
(On the instrument panel)

y

Cooling fan control

EGRC-solenoid valve

Y

Air conditioning cut control

Cooling fan relays

A4

EC-293
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

~ Fuel Injection System
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. The ECM performs duty
control on the electric governor (built into the fuel injection pump) according to sensor signals to compen-
sate the amount of fuel injected to the preset value.

START CONTROL
Input/output signal line

- i
Engine coolant temperature sensor Engine coolant temperature

Crankshaft position sensor (TDC) Engine speed

y

Electric

ECM governor

Y

Ignition switch Start signal

y

o Control sl ition
Control sleeve position sensor eeve positio

y

When the ECM receives a start signal from the ignition switch,
the ECM adapts the fuel injection system for the start control.
Cg‘;‘g"‘l m’fefa‘we The amount of fuel injected at engine starting is a preset program
S value in the ECM. The program is determined by the engine
3 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 400 rpm and shifts the control to the normal or idle con-
Engine rpm ——» trol.

—_—

Fuel injection volume

SEF648S
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Fuel Injection System (Cont’d)

IDLE CONTROL
Input/output signal line

. Engine coolant temperature
Engine coolant temperature sensor 9 tempe

y

Crankshaft position sensor (TDC) Engine speed

y

Air conditioner switch Air conditioner operation

Neutral position switch Gear position

y

ECM Electric
governor

y

Battery Battery voltage

iti ntrol ve position
Control sleeve position sensor Control sleeve p

h 4

Accelerator position switch Idle position

Vehicle speed sensor Vehicle speed

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.

NORMAL CONTROL
Input/output signal line

Crankshaft position sensor (TDC) Engine speed

Y

Control sleeve position

Control sleeve position sensor

Yy

Electric
ECM > governor

Accelerator position

Accelerator position sensor

Vehicle speed

Vehicle speed sensor

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

opening larger 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
Engine rpm —- comparison with the map.

SEF649S
EC-295

—_—

Fuel injection volume




ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fuel Injection System (Cont’d)
MAXIMUM FUEL INJECTION CONTROL

Input/output signal line

. Amount of intake air
Mass air flow sensor of intake &

Y

Engine speed ECM Electric

Crankshaft position sensor (TDC) governor

\ 4
Y

- Control sleeve position
Control sleeve position sensor P >

The maximum amount of fuel injected is limited depending on the amount of intake air and engine speed.
The ECM controls the limit by monitoring the amount of intake air, detected by the mass air flow sensor,
and engine speed signal. This ensures an appropriate amount of fuel is injected for turbocharged combus-
tion and prevents black-smoke exhaust at high altitudes.

FUEL TEMPERATURE COMPENSATION
Input/output signal line

Fuel temperature
Fuel temperature sensor

Engine speed ECM Electric

Crankshatt position sensor (TDC) governor

y
4

Control sleeve position

Control sleeve position sensor

>

The amount of fuel leaking at or around high-pressure parts inside fuel injection pump varies with fuel tem-
perature and engine speed. This will result in a difference between the target amount of fuel injected and
the actual amount. The ECM compensates for the actual amount depending on the signal from the fuel
temperature sensor which detects fuel temperature.

DECELERATION CONTROL
Input/output signal line

Accelerator position

Accelerator switch (F/C)

Electric
ECM governor

\ 4

Engine speed

Camshaft position sensor (PUMP)

The ECM cuts power supply delivery to the electric governor during deceleration for better fuel efficiency.
The ECM determines the time of deceleration according to signals from the accelerator switch (F/C) and
camshatt position sensor (PUMP).
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fuel Injection Timing System

SYSTEM DESCRIPTION

The fuel injection timing system provides the optimal fuel injection timing for the target amount of fuel injected
according to engine speed. The timing is compensated when the vehicle is being driven or when starting
depending on the engine coolant temperature.

The ECM performs duty control on the timing control valve, allowing the valve to provide optimal fuel injec-
tion timing. The ECM also performs feedback control on the timing control valve using the signal from the
needle lift sensor which detects the actual fuel injection timing.

BASIC CONTROL
Input/output signal line

Engine speed

Crankshaft position sensor (TDC)

> Injection
ECM »| timing con-
Injection timing trol valve

Needle lift sensor

The optimal fuel injection timing data, predetermined in propor-

oroe Fuel ineo tion to engine speeds and amount of fuel injected, are stored in
(oges! oo the ECM memory. The ECM uses the data to control the fuel
T Large? injection tlmlng
Smalli

Fuel injection timing

Engine rpm ———»
SEF650S

ENGINE COOLANT TEMPERATURE COMPENSATION (When starting)
Input/output signal line

Crankshaft position sensor (TDC) Engine speed

Engine coolant temperature

Engine coolant temperature sensor > Injection
ECM | timing con-
Needle lift sensor gnition timing R trol valve

Ignition switch Start signal

y

For better startability under cool engine conditions, the fuel injec-
tion timing is compensated according to the engine coolant tem-

T perature.
S
= Engine coolant
@ temperature
58
'§ g . »High
- 0O
€5
- C
ZE

Engine rpm —»

SEF651S
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fuel Injection Timing System (Cont’d)
ENGINE COOLANT TEMPERATURE COMPENSATION (During driving)

Input/output signal line

Engine speed

Crankshaft position sensor (TDC)

\ 4

Engine coolant temperature Injection
Engine coolant temperature sensor » ECM »| timing con-

trol valve

Injection timing
Needle lift sensor

For better exhaust efficiency under cool engine conditions, the
fuel injection timing is controlled within a compensation range

T ‘ depending on the engine speed, engine coolant temperature and
5|t oo amount of fuel injected.
‘g Low:
c
ge -
o i
- C

Engine rpm ——»

SEF652S

Air Conditioning Cut Control
INPUT/OUTPUT SIGNAL LINE

Air conditioner “ON” signal
Air conditioner switch 9

Accelerator valve opening angle

Accelerator position sensor > Air
ECM » conditioner
Vehicle speed rela
Vehicle speed sensor P > y

X Engine coolant temperature
Engine coolant temperature sensor

SYSTEM DESCRIPTION

This system improves acceleration when the air conditioner is used.

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 contin-
ues until the coolant temperature returns to normal.

EC-298



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

Fuel Cut Control (at no load & high engine
speed)

Vehicle speed

) 4

Neutral position switch

Neutral position

Y

Accelerator position switch or Accelera-
tor switch (F/C)

Accelerator position

Y

Engine coolant temperature sensor

ECM .| Electric
| governor

Engine coolant temperature

Crankshaft position sensor (TDC)

Engine speed

If the engine speed is above 4,000 rpm with no load (for
example, in neutral and engine speed over 4,000 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 1,000 rpm,
then fuel cut is cancelled.

NOTE:

This function is different from deceleration control and fuel
cut solenoid valve control listed under “Fuel Injection
System”, EC-294 and “TROUBLE DIAGNOSIS FOR DTC 36,
37, 38", EC-402.
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CRANKCASE VENTILATION SYSTEM

Blow-by control

Baffle plate —/

> FRESH AIR

- BLOW BY
GAS

SEF851S

Blow-by control valve

(= ey

Intake
manifold

i)

Rocker cover

SEC5868B

SEC692

Description

e In this system blow-by gas is sucked into the air inlet pipe
through the control valve after oil separation by oil separator
in the rocker cover.

Blow-by Control Valve
e Check control valve for clogging and abnormalities.

Ventilation Hose

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air.
It any hose cannot be freed of obstructions, replace.

EC-300



INJECTION NOZZLE

Nozzle side

®@ 1
=

Combustion
chamber side

A

NEF396

No. 1 injection nozzle
1

i 119E00
AN
OEASY

.

Jaw protectors

SEF669A

CAUTION:

Holder

Adjusting shim
Nozzle spring
l Push rod
i @/ Distance piece

Nozzle needle % ~
Nozzle body (_\E)

Nozzle nut SEF670A

coow

2.

Do not disassemble No. 1 nozzle (with needle lift sen-
sor). Entrust disassembly or adjustment to BOSCH ser-
vice shop.

Plug flare nut with a cap or rag so that no dust enters the
nozzle. Cover nozzle tip for protection of needle.

Removal and Installation

1.
2.
Also remove gasket from nozzle end.
3.

Remove fuel injection tube and spill tube.
Remove injection nozzle assembly.

Install injection nozzle in the reverse order of removal.
Injection nozzle to engine:
) : 59-69 N-m (6.0 - 7.0 kg-m, 43 - 51 ft-Ib)
Injection nozzle to tube:
0] : 22-25N-m (2.2 - 2.5 kg-m, 16 - 18 ft-Ib)
Spill tube:
[0} : 39-49 N'm (4.0 - 5.0 kg-m, 29 - 36 ft-Ib)
Always clean the nozzle holes.
Always use new injection nozzle gasket.
Note that small washer should be installed in specified
direction.
Bleed air from fuel system.

Disassembly (No. 2-4 nozzle)

Do not disassemble No. 1 nozzle (with needle lift sensor).
1.

Loosen nozzle nut while preventing nozzle top from turning.

Arrange all disassembled parts in the order shown at left.
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INJECTION NOZZLE

Inspection (No. 2-4 nozzle)

Thoroughly clean all disassembled parts with fresh kerosene or

solvent.

e If nozzle needle is damaged or fused, replace nozzle assem-
bly with a new one.

e If end of nozzle needle is seized or excessively discolored,
replace nozzle assembly.

e Check nozzle body and distance piece for proper contact. If
excessively worn or damaged, replace nozzle assembly or
distance piece.

e Check distance piece and nozzle holder for proper contact.
If excessively worn or damaged, replace distance piece or
nozzle holder.

o Check nozzle spring for excessive wear or damage. If exces-
sively worn or damaged, replace it with a new spring.

Cleaning (No. 2-4 nozzle)

a. Do not touch the nozzle mating surface with your fin-
gers.

b. To wash the nozzles, use a wooden stick and brass
brush with clean diesel fuel.

T 1. Remove any carbon from exterior of nozzle body (except

wrapping angle portion) by using Tool.

, ‘

KV11290110

SEF830

2. Clean oil sump of nozzle body using Tool.

KV11290122

SEF831

3. Clean nozzle seat by using Tool.
This job should be performed with extra precautions, since
efficiency of nozzle depends greatly on a good nozzle seat.

KV11290150

S

SEF832
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INJECTION NOZZLE

SEF833

KV11280140

SEF834

SEF835

SEF671A

Cleaning (No. 2-4 nozzle) (Cont’d)

4. Clean spray hole of nozzle body by using Tool.
To prevent spray hole from canting, always clean it by start-
ing with inner side and working towards outside.

5. Decarbonate nozzle needle tip by using Tool.

6. Check needle sinking.

(1) Pull needle about halfway out from body and then release it.

(2) Needle should sink into body very smoothly from just its own
weight.

(8) Repeat this test and rotate needle slightly each time.

If needle fails to sink smoothly from any position, replace

both needle and body as a unit.

Assembly (No. 2-4 nozzle)

Assemble in the reverse order of disassembly, observing the
following.

If nozzle body is not installed properly, Tool cannot be
removed and nozzle body may be damaged.

Holder to nozzle nut:

[O]: 78 - 98 N-m (8.0 - 10.0 kg-m, 58 - 72 ft-lb)
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INJECTION NOZZLE

. 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.

INJECTION PRESSURE TEST

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

EF791A

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:
Used
12,259 - 13,239 kPa
(122.6 - 132.4 bar,
125 - 135 kg/cm?, 1,778 - 1,920 psi)
New
SEF672A 12,749 - 13,534 kPa

(127.5 - 135.3 bar,
130 - 138 kg/cm?, 1,849 - 1,962 psi)
Always check initial injection pressure using a new nozzle.

4. To adjust injection pressure, change adjusting shims (No. 2-4
nozzle).

a. Increasing the thickness of adjusting shims increases
initial injection pressure. Decreasing thickness reduces
initial pressure.

b. A shim thickness of 0.04 mm (0.0016 in) corresponds
approximately to a difference of 471 kPa (4.71 bar, 4.8
kg/cm?, 68 psi) in initial injection pressure.

Refer to SDS for adjusting shim (EC-444).

Adjusting shim

SEF673A
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INJECTION NOZZLE

Good

Faulty

SEF674A

m

D

30°

I//Il\\\\

///l'i“\\\\

(]
L¢—l More U
than
’//I l\\ o)
0
0

WRONG

SEF079S

Test and Adjustment (Cont’d)
LEAKAGE TEST

1.

Maintain the pressure at about 981 to 1,961 kPa (9.8 to 19.6
bar, 10 to 20 kg/cm?, 142 to 284 psi) below initial injection
pressure.
Check that there is no dripping from the nozzle tip or around
the body.

If there is leakage, clean, overhaul or replace nozzle.

SPRAY PATTERN TEST

1.

S

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

If main spray angle is within 30 degrees as shown, injec-
tion nozzle is good.

It is still normal even if a thin stream of spray deviates
from the main spray (pattern B).

If the spray pattern is not correct, disassemble and clean
nozzle.

Test again and if spray pattern is not corrected, replace
nozzle.
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ELECTRONIC FUEL INJECTION PUMP |

SEC. 135-186-211
6.3 - 8.2

(0.64 - 0.84,
55.6 - 72.9)

Front of engine

[q :13-18
(1.3-1.8,9-13)
(O] 31-37 3:2-3.8,23-27) (] 49- 50
5.0 - 6.0, 36 - 43
M59-69(6.0-7.o,43-51) M24'27 ( )
(2.4 - 2.8, 17 - 20) /@ é\

[@]: N-m (kg-m, in-ib) 6.3 - 8.3 (0.64 - 0.85, 55.6 - 73.8) M 2427 (2.4 - 2.8,17 - 20)

[OJ: Nm (kg-m, tt-b) SEF654S
@® Rear back cover ® Water connector @ Electronic fuel injection pump
@ Injection pump sprocket ® Bracket Key
® Injection pump bracket ® Bracket

Removal

1. Remove battery.
Disconnect electronic injection pump harness connectors.

2. Set No. 1 piston at TDC on its compression stroke.
TDC: Crankshaft pulley notch without painted mark
3. Remove fuel hoses (supply, return and spill) and injection
tubes.
@ 4. Remove air duct and injection pump timing belt cover.
5. Remove injection pump timing belt.
Refer to EM section (“Injection Pump Timing Belt”).

Injection timing mark
¢ . (Yellow painted mark)
)

U@
TDC (Without painted ma'rg\
FEJ, \ \ g

SEF655S
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ELECTRONIC FUEL INJECTION PUMP

Removal (Cont’d)

6. Remove injection pump sprocket with Tool.
e Remove key from injection pump shaft and store safely.

7. Remove injection pump assembly.

SEF657S

Injection pump sprocket Installation
Alignment

Key mark 1. Install key on injection pump shaft, then install injection pump
sprocket.

e Use mark “B” on sprocket.

2. Install injection pump timing belt.
Refer to EM section (“Injection Pump Timing Belt”).

SEM370F

3. Adjust injection timing.
Refer to “Basic Inspection”, EC-324.
4. Install all parts removed.
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ELECTRONIC FUEL INJECTION PUMP

SEC. 172

Fuel cut solenoid valve

Qq: Do not re-use
[®]: N-m (kg-m, in-Ib)
[O]: Nm (kgm, tt-ib)

20- 25
(2.0 - 2.5, 14 - 18)

7-10 (0.7 - 1.0, 61 - 87) & \\\\\\\‘J g

Camshaft position sensor (PUMP)
0] 20- 25 (2.0- 25, 14- 18)

Injection timing control valve

JEF658S

Disassembly and Assembly
CAUTION:

Do not disassemble the parts not shown in the illustra-
tion above.

Before installing injection timing control valve, apply a
coat of diesel fuel to O-ring and its mating area. Insert
injection timing control valve straight into bore in fuel
pump body. After properly positioning injection timing
control valve, visually check for fuel leaks.

After assembling the parts, erase Diagnostic Trouble
Code (DTC), and perform DTC CONFIRMATION PROCE-
DURE (or OVERALL FUNCTION CHECK).
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DTC and MIL Detection Logic

When a malfunction is detected for the first time, the malfunction (DTC) is stored in the ECM memory.
The MIL will light up each time the ECM detects a malfunction. However, if the same malfunction is expe-
rienced in two consecutive driving patterns and the engine is still running, the MIL will stay lit up. For diag-
nostic items causing the MIL to light up, refer to “Diagnostic Trouble Code (DTC) Chart”, EC-326.

Diagnostic Trouble Code (DTC)

HOW TO READ DTC

The diagnostic trouble code can be read by the following methods.

1. The number of flashes of the malfunction indicator lamp in the Diagnostic Test Mode |l (Self-Diagnos-
tic Results) Examples: 11, 13, 14, etc.
These DTCs are controlled by NISSAN.

2. CONSULT Examples: “CAM POS SEN (PUMP)”, etc.

o 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 has occurred in the past
and now returned to normal.

CONSULT can identify past incidences of malfunctions and therefore, using CONSULT (if avail-
able) has is recommended.

HOW TO ERASE DTC
The diagnostic trouble code can be erased by the following methods.

Selecting “ERASE” in the “SELF-DIAG RESULTS” mode with CONSULT.

‘f%. Changing the diagnostic test mode from Diagnostic Test Mode Il to Mode |. (Refer to EC-311.)

o If the battery terminal is disconnected, the diagnostic trouble code will be lost within 24 hours.
e When you erase the DTC, using CONSULT is easier and quicker than switching the diagnostic
test modes.

HOW TO ERASE DTC (With CONSULT)

1.7 If the ignition switch stays “ON” after repair work, be sure to turn ignition switch to “LOCK” position once.
Wait for at least 5 seconds and then turn it “ON” (Engine stopped) again.

2. Turn CONSULT “ON” and touch “ENGINE”.

3. Touch “SELF-DIAG RESULTS”.

4. Touch “ERASE”. (The DTC in the ECM will be erased.)

[[y SELECT sYSTEM Ol [[m  sELecT DIaG MODE  [] W SELF-DIAG RESULTS Wl []
|__ENGINE | [ sELF-DIAG RESULTS | FALLURE DETECTED  TIME
[ l [ oaTA MONITOR ] FUEL CUT SNV 1 0
[ | [ AcTivE TEST |
| | | | FCV SHORT 0
L | I |
| | l | | ERASE || PRINT |
1. Touch “Engine”. 2. Touch "SELF-DIAG RESULTS”. 3. Touch "ERASE”. (The DTC in the
ECM will be erased.)
CXSS01

HOW TO ERASE DTC (No Tools)

1.7 If the ignition switch stays “ON” after repair work, be sure to turn ignition switch to “LOCK?” position once.
Wait at least 5 seconds and then turn it “ON” again.
2. Change the diagnostic test mode from Mode 1l to Mode I. (Refer to EC-311.)
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check.

/ | \ should go off.

Malfunction Indicator Lamp (MIL)

1. The malfunction indicator lamp will light up when the ignition
\_| / ; |
~ - switch is turned ON without the engine running. This is a bulb

—MHCHECK — e If the malfunction indicator lamp does not light up, refer to EL
section (“WARNING LAMPS AND CHIME”) or see EC-441.
. When the engine is started, the malfunction indicator lamp

If the lamp remains on, the on board diagnostic system has
detected an engine system malfunction.
SEFOSTP|  If MIL illuminates or flashes irregularly after starting engine,

water may have accumulated in fuel filter. Drain water from

fuel filter.

ON BOARD DIAGNOSTIC SYSTEM FUNCTION

The ON BOARD DIAGNOSTIC SYSTEM FUNCTION
The on board diagnostic system has the following three functions:

1. BULB CHECK : This) function checks the MIL bulb for damage (blown, open circuit,
etc.).
2. MALFUNCTION : This is a usual driving condition. When a malfunction is detected, the
WARNING MIL will light up to inform the driver that a malfunction has been
detected.
3. SELF-DIAGNOSTIC : This function allows diagnostic trouble codes to be read.
RESULTS

Refer to “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.

- Diagnostic Diagnostic
Condition Test Mode | Test Mode I
sf;‘g":j SELF-DIAG-

N e BULB CHECK NOSTIC
Ignition RESULTS
switch in
“ON” position Engine
C‘@ running MALFUNCTION _
A% WARNING
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

@W Turn ignition switch to “ON” posi-

& tion. (Do not start engine.)
X

A

Diagnostic Test Mode | — BULB CHECK

Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

CHK IGN
s

Data link connector for CONSULT
(Connect CHK and IGN terminals
with a suitable harness.)

!

Wait at least 2 seconds.

CHK IGN
oS

Data link connector for CONSULT
(Connect CHK and IGN terminals
with a suitable harness.)

!

DIAGNOSTIC TEST MODE I
— SELF-DIAGNOSTIC RESULTS

Data link connector for CONSULT
(Connect CHK and IGN terminals
with a suitable harness.)

'

Wait at least 2 seconds.

CHK IGN
ot

Data link connector for CONSULT
(Connect CHK and IGN terminals
with a suitable harness.)

G &

Start engine.

Y

| MALFUNCTION WARNING

Diagnostic Test Mode | —

e Switching the diagnostic test mode is not possible when

the engine is running.

e When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 5 seconds.
The diagnosis will automatically return to Diagnostic

Test Mode I.
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Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE |—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. Refer to EL section (“WARNING LAMPS AND CHIME”) or see EC-441.

DIAGNOSTIC TEST MODE |—MALFUNCTION WARNING

MALFUNCTION Condition
INDICATOR LAMP
ON When the malfunction is detected or the ECM’s CPU is malfunctioning. (The “MIL lllumination” of the
“DTC Chart”.) Refer to EC-326.
OFF No malfunction.

e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode 1l (SELF-DIAGNOSTIC
RESULTS).

DIAGNOSTIC TEST MODE II—SELF-DIAGNOSTIC RESULTS

In this mode, a diagnostic trouble code is indicated by the number of flashes of the MALFUNCTION INDI-
CATOR LAMP as shown below.

Example: Diagnostic trouble code No. 12 and code No. 43
0.6 0.3 0.6 0.3
N
(¢] — - —
OFF
(
/ I S
09 = 03 2.1 06 2.1
;'—H‘_/ .
\ ~ Unit: second
Code No. 12 Code No. 43
SEF212NA

Long (0.6 second) flashes indicate the number of ten digits, and short (0.3 second) flashes indicate the
number of single digits. For example, the malfunction indicator lamp flashes 4 times for 5 seconds (0.6 sec
x 4 times) and then it flashes three times for about 1 second (0.3 sec x 3 times). This indicates the DTC
“43” and refers to the malfunction of the accelerator position sensor.

In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“55” refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE CHART, EC-326.)

HOW TO ERASE DIAGNOSTIC TEST MODE Il (Self-diagnostic results)

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic test
mode is changed from Diagnostic Test Mode |l to Diagnostic Test Mode 1. (Refer to “HOW TO SWITCH
DIAGNOSTIC TEST MODES” on previous page.)

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

e Be careful not to erase the stored memory before starting trouble diagnoses.
e If the MIL blinks or “NATS MALFUNCTION” is displayed

B SELF-DIAG RESULTS W [] on “SELF-DIAG RESULTS” screen, perform self-diag-
FAILURE DE o TME nostic results mode with CONSULT using NATS pro-
AL TECTE y .

NATS MALFUNCTION 0 gram card (NATS-E960). Refer to EL section.

e Confirm no self-diagnostic results of NATS is displayed
before touching “ERASE” in “SELF-DIAG RESULTS”
mode with CONSULT.

e When replacing ECM, initialisation of NATS V.2.0 system
and registration of all NATS V.2.0 ignition key IDs must

| ERASE | PRINT | be carried out with CONSULT using NATS program card

CS-NO1 (NATS'EQSO)-

Therefore, be sure to receive all keys from vehicle

owner. Regarding the procedures of NATS initialisation

and NATS ignition key ID registration, refer to CONSULT

operation manual, NATS V.2.0.
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Malfunction Indicator Lamp (MIL) (Cont’d)
RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DRIVING PATTERNS

This driving pattern does not satisfy

NG Detection self-diagnostic condition.

This driving pattern satisfies
self-diagnostic condition.

Driving Pattern —l—)

RUN (ON)

Engine | [
(IGN) | I | I
STOP (OFF) 4

on — L

MIL . U I__I /'3

ECM Diagnostic  DISPLAY

Trouble \ *5
Code (DTC) NO

— 1y A
DISPLAY

CONSULT
SELF- *6
DiAGNosTIC DTG oxis
SCREEN Ul_l ||‘|ll
&
DATA MONITOR ~ DTC does not
(AUTO TRIG) exist 39
SCREEN 4 -_—
3 —
SELF- 1 2 =
0 0 Lo 0 o 1
DIAGNOSTIC —\\
RESULTS COUNTER
SCREEN
SEF659S

*1: When a malfunction is detected, MIL will light up. *5: The DTC will not be displayed any longer after vehicle is
*2: When the same malfunction is detected in two consecu- driven 40 times without the same malfunction.

tive driving patterns, MIL will stay lit up. (The DTC still remains in ECM.)
*3: MIL will go off after vehicle is driven three times without *6: Other screens except SELF-DIAGNOSTIC RESULTS &

any malfunctions. DATA MONITOR (AUTO TRIG) cannot display the mal-
*4: When a malfunction is detected for the first time, the DTC function. DATA MONITOR (AUTO TRIG) can display the

will be stored in ECM. malfunction at the moment it is detected.
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CONSULT

CONSULT INSPECTION PROCEDURE
1. Turn off ignition switch.
2. Connect “CONSULT” to data link connector for CONSULT.

(Data link connector for CONSULT is located behind the fuse
box cover.)

Fuse box

Data link connector

for CONSULT SEF900P
3. Turn on ignition switch.
[[m SELECT SYSTEM | 4. Touch “START".
6. Perform each diagnostic test mode according to each service
[ | procedure.
[ | For further information, see the CONSULT Operation Manual.
L |
L |
I

CSSE02

[l sELecTbiag moDE [
| SELF-DIAG RESULTS |
[ DATA MONITOR |
| ACTIVE TEST |
|
|
|

| ECM PART NUMBER

CSDMO5
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CONSULT (Cont’d)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

Item

DIAGNOSTIC TEST MODE

SELF-DIAG-
NOSTIC
RESULTS

DATA
MONITOR

ACTIVE
TEST

INPUT

ECCS COMPONENT PARTS

Camshatt position sensor (PUMP)

X

Mass air flow sensor

Engine coolant temperature sensor

Control sleeve position sensor

Fuel temperature sensor

Vehicle speed sensor

Accelerator position sensor

Accelerator position switch

Accelerator switch (F/C)

Crankshaft position sensor (TDC)

Needle lift sensor

XXX X|X|X[X|X]X]X

Ignition switch (start signal)

Air conditioner switch

Neutral position switch

Battery voltage

OUTPUT

Injection timing control valve

Fuel cut solenoid valve

Air conditioner relay

Glow relay

EGRC-solenoid valve

x

Cooling fan relay

NXIXXXIX]IXIX]IX]IX[X]|X|X]|X]|X[X]|X[X]|X]|X]X]|X

X: Applicable
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SELF-DIAGNOSTIC MODE

Regarding items detected in “SELF-DIAG RESULTS"” mode, refer to “Diagnostic Trouble Code (DTC)
chart”. (See EC-326.)

DATA MONITOR MODE

CONSULT (Cont’d)

Monitored item ECM Main

[Unit] input signals Description Remarks
signals 9

CKPS*RPM e The engine speed computed from the

(TDC) [rpm]

O

O

crankshaft position sensor (TDC) sig-
nal is displayed.

CKPS*RPM
(REF) [rpm]

o The engine speed [determined by the
time between pulses from the crank-
shatft position sensor (TDC) signal] is
displayed.

CMPS*RPM -
PUMP [rpm]

e The engine speed computed from the
camshaft position sensor (PUMP) sig-
nal is displayed.

COOLAN TEMP/S
[°C] or [°F]

e The engine coolant temperature (deter-
mined by the signal voltage of the
engine coolant temperature sensor) is
displayed.

e When the engine coolant temperature

sensor is open or short-circuited, ECM
enters fail-safe mode. The engine cool-
ant temperature determined by the
ECM is displayed.

VHCL SPEED SE
[km/h] or [mph]

e The vehicle speed computed from the

vehicle speed sensor signal is dis-
played.

FUEL TEMP SEN
[°C] or [°F]

e The fuel temperature (determined by

the signal voltage of the fuel tempera-
ture sensor) is displayed.

ACCEL POS SEN
Vi

e The accelerator position sensor signal
voltage is displayed.

FULL ACCEL SW
[ON/OFF}

e Indicates [ON/OFF] condition from the
accelerator position switch signal.

ACCEL SW (FC)
[OPEN/CLOSE]

o Indicates [OPEN/CLOSE] condition

from the accelerator switch (F/C) signal,|

OFF ACCEL SW
[ON/OFF]

e Indicates [ON/OFF] condition from the
accelerator position switch signal.

C/SLEEV POS/S [V]

e The control sleeve position sensor sig-

nal voltage is displayed.

BATTERY VOLT [V]

e The power supply voltage of ECM is
displayed.

P/N POSI SW
[ON/OFF]

e Indicates [ON/OFF] condition from the
park/neutral position switch signal.

START SIGNAL
[ON/OFF]

OO0 IOIT O OO0

OO0 O |00

e Indicates [ON/OFF] condition from the
starter signal.

e After starting the engine, [OFF] is dis-

played regardless of the starter signal.

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
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CONSULT (Cont’d)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Description

Remarks

AIR COND SIG
[ON/OFF]

O

Indicates [ON/OFF] condition of the air
conditioner switch as determined by
the air conditioner signal.

IGN SW
[ON/OFF]

O

Indicates [ON/OFF] condition from igni-
tion switch.

MAS AIR/FL SE [V]

O

The signal voltage of the mass air flow
sensor is displayed.

o When the engine is stopped, a certain
value is indicated.

ACT INJ TIMG []

O OO0

The actual injection timing angle deter-
mined by the ECM (an approximate
average angle between injection start
and end from TDC) is displayed.

DECELER F/CUT
[ON/OFF]

Indicates [ON/OFF] condition from
deceleration fuel cut signal.

e When accelerator pedal is released
quickly with engine speed at 3000 rpm
or more, “ON” is displayed.

FUEL CUT SV
[ON/OFF]

The control condition of the fuel cut

solenoid valve (determined by ECM

according to the input signal) is indi-

cated.

OFF ... Fuel cut solenoid valve is not
operating.

ON ... Fuel cut solenoid valve is oper-

ating.

e When the fuel cut solenoid valve is not
operating, fuel supply is shut off.

AIR COND RLY
[ON/OFF]

The air conditioner relay control condi-
tion (determined by ECM according to
the input signal) is indicated.

GLOW RLY
[ON/OFF]

OO

The glow relay control condition (deter-
mined by ECM according to the input
signal) is displayed.

COOLING FAN
[LOW/HI/OFF)

Indicates the control condition of the
cooling fans (determined by ECM
according to the input signal).

LOW ... Operates at low speed.

HI ... Operates at high speed.

OFF ... Stopped.

EGRC SOL/V A
[ON/OFF]

The control condition of the EGRC-
solenoid valve (determined by ECM
according to the input signal) is indi-
cated.

OFF ... EGRC-solenoid valve is not
operating.

EGRC-solenoid valve is oper-
ating.

ON ...
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CONSULT (Cont’d)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
Ignition switch: ON
COOLING FAN Operate the cooling fan at “LOW”, | Cooling fan moves at “LOW”, “HI” e Harness and connector

“HI” speed and turn “OFF” using
CONSULT.

speed and stops.

e Cooling fan motor

OFF ACCEL PO
SIG

Clears the self-learning fully closed accelerator position, detected by accelerator position sensor, from the ECM.

FUEL CUT SOwv

Ignition switch: ON

Turn solenoid valve “ON” and
“OFF” with the CONSULT and
listen to operating sound.

Solenoid valve makes an operating
sound.

@ Harness and connector
o Solenoid valve

Ignition switch: ON

EGRC SOUV A Turn solenoid valve “ON” and Solenoid valve makes an operating o Harness and connector
“OFF” with the CONSULT and sound. e Solenoid valve
listen to operating sound.
Ignition switch: ON (Engine
stopped) Glow relay makes the operating o Harness and connector
GLOW RLY Turn the glow relay “ON” and sound e Fuel pump rela
“OFF” using CONSULT and listen . pump refay
to operating sound.
Engine: Return to the original
INJ TIMING trouble condition If trouble symptom disappears, see o Adjust initial injection timing

Retard the injection timing using
CONSULT.

CHECK ITEM.
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CONSULT (Cont'd)

REAL TIME DIAGNOSIS IN DATA MONITOR MODE

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

1. “AUTO TRIG” (Automatic trigger):

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

In other words, DTC and malfunction item will be displayed at the moment the malfunction is detected
by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA
MONITOR cannot continue any longer after the malfunction detection.

2. “MANU TRIG” (Manual trigger):

e DTC and malfunction item will not be displayed automatically on CONSULT 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”

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

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

Inspect the circuit by gently shaking (or twisting) suspicious connectors, components and harness in
the “DTC CONFIRMATION PROCEDURE”. The moment a malfunction is found the DTC will be
displayed. (Refer to Gl section, “Incident Simulation Tests” in “HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT”.)

2. “MANU TRIG”

e If the malfunction is displayed as soon as “DATA MONITOR?” is selected, reset CONSULT 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.

[l SELECTMONITORITEM | [Im SET RECORDING COND {lp SETRECORDINGCOND |

ECM INPUT SIGNALS IOCRCTCIIN | MaNU TRIG | [ autoTric | IEVINNIRETE

Lo |
[ seLecTIONFROMMENU | [ | | |
L | L | l J
I | | | I |
[SETTING][ START | I | I |
“SETTING” “AUTO TRIG” “MANU TRIG”
A malfunction can be A malfunction can not be
displayed on “DATA displayed on “DATA
MONITOR” screen MONITOR” screen
automatically if detected. automatically even if

detected.

CXSMo1
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Sensors

Actuators
% ECM . 3

SEF858S

SEF234G

Introduction

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
uses the data to instantly drive the electronic fuel injection pump
based on current ambient conditions. It is essential that both
input and output signals are correct and stable. In addition, it is
important that there are no faults such as vacuum leaks, or other
problems with the engine.

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

A visual check only may not be sufficient to determine the cause
of the problems. A road test with CONSULT or a circuit tester
connected should be performed. Follow the “Work Flow” on the
next page.

Before undertaking actual checks, take a few minutes to talk with
a customer who approaches with a driveability complaint. The
customer can supply good information about such problems,
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” problems first.
This will help troubleshoot driveability problems on a vehicle with
an electronically controlled engine.
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Diagnostic Worksheet
There are many operating conditions that lead to the malfunction
KEY POINTS . o
of engine components. A good grasp of such conditions can
WHAT ... Vehicle & engine model make troubleshooting faster and more accurate.
WHEN .. Date, Frequencies In general, each customer feels differently about a problem. It is
WHERE ..... Road conditions important to fully understand the symptoms or conditions for a
HOW .. Operating conditions, customer complaint.
Weather conditions, Utilize a diagnostic worksheet like the one shown below in order
Symptoms to organize all the information for troubleshooting.
SEF907L
WORKSHEET SAMPLE
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
O Impossible to start O No combustion O Partial combustion
O Partial combustion when warming-up engine
O Startability O Partial combustion when cooling down engine
0O Possible but hard to start O Others
( ]
. O No fast idle O Unstable O High idle O Low idle
Symptoms | &3 Idling O Others [ ]
. . O Stumble O Surge O Knock O Lack of power
0O Driveability O Others [ ]
0O At the time of start O While idling
O Engine stall 0O While accelerating O While decelerating
0O Just after stopping 0O While loading
. O Just after delivery O Recently
Incident occurrence O In the morning 0O At night O In the daytime
Frequency O All the time O Under certain conditions O Sometimes
Weather conditions O Not affected
Weather |[:| Fine 0O Raining l:]\ Snowing O Others
Temperature O Hot 0O Warm 0 Cool O Cold 0O Humid °F
O Cold O During warm-up O After warm-up
Engine conditions .
Engine speed L . 1 = 1 . L J
0 2,000 4,000 6,000 8,000 rpm
Road conditions D In town O In suburbs O Highway O Off road (up/down)
O Not affected
O At starting 0O While idling O At racing
0O While accelerating 0O While cruising
Driving conditions O While decelerating O While turning (RH/LH)
Vehicle speed L——r»l 1 o 1 ol 1
0 10 20 30 40 50 60 mph

Malfunction indicator lamp

O Turned on O Not turned on ‘
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- Work Flow

CHECK IN

A
Listen to customer complaints. (Get symptoms.)

.......................................... STEP |
A
Check, print out or write down, and erase Diagnostic Trouble Code (DTC).
..................................... STEP "
Symptoms No symptoms, except MIL
collected. lights up, or Malfunction
Code exists at STEP |l.
A
Verify the symptom by driving in the condition the *
customer descnbed ................................................................................... STEP ”I
Normal Code Malfunction Code
(at STEP 1) (at STEP I
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE”. | oovooeooeereeececeeeeeesen, 1 stEP IV
A
N Choose the appropriate action_ ..................................... STEP V
Malfunction Code (at STEP Il or IV)| Normal Code (at both STEP |l and IV)
A
BASIC INSPECTION
SYMPTOM BASIS (at STEP | or 1)
....................................................... >
Perform inspections -
according to Symptom
Matrix Chart.
‘ v
TROUBLE DIAGNOSIS FOR SPECIFIC DTC. STEP VI
A
REPAIR/REPLACE
NG| FINAL CHECK
Confirm that the incident is completely fixed by performing BASIC INSPECTION
and DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK), | e STEP VI
Then, erase the unnecessary (already fixed) DTCs in ECM.
OK
CHECK OUT

*1: If the incident cannot be duplicated, refer to Gl section (“Incident Simulation Tests”, “HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT").

*2: If the on board diagnostic system cannot be performed, check main power supply and ground circuit. Refer to
“TROUBLE DIAGNOSIS FOR MAIN POWER SUPPLY AND GROUND CIRCUIT”, EC-346.
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Description for Work Flow

STEP

DESCRIPTION

STEP |

Get detailed information about the conditions and the environment when the incident/symptom occurred
using the “DIAGNOSTIC WORKSHEET” as shown on the next page.

STEP Il

Before confirming the concern, check and write down (print out using CONSULT) the Diagnostic Trouble
Code (DTC), then erase the code. Refer to EC-309.) The DTC can be used when duplicating the incident at
STEP Il & IV.

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-332.)

STEP 1lI

Try to confirm the symptom and under what conditions the incident occurs.

The “DIAGNOSTIC WORK SHEET"” is useful to verify the incident. Connect CONSULT to the vehicle in
DATA MONITOR (AUTO TRIG) mode and check real time diagnosis results.

If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to Gl section.

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

STEP IV

Try to detect the Diagnostic Trouble Code (DTC) by driving in (or performing) the “DTC CONFIRMATION
PROCEDURE”. Check and read the DTC by using CONSULT.

During the DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO TRIG)
mode and check real time diagnosis results.

If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to Gl section.

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 effec-
tive alternative.

The “NG” result of the “OVERALL FUNCTION CHECK?” is the same as the DTC detection.

STEP V

Take the appropriate action based on the results of STEP | through IV.

If the malfunction code is indicated, proceed to specific TROUBLE DIAGNOSIS FOR DTC.

If the normal code is indicated, proceed to the BASIC INSPECTION. Refer to EC-324. Then perform inspec-
tions according to the Symptom Matrix Chart. Refer to EC-332.

STEP VI

Identify where to begin diagnosis based on the relationship study between symptom and possible causes.
Inspect the system for mechanical binding, loose connectors or wiring damage using (tracing) “Harness Lay-
outs”.

Gently shake the related connectors, components or wiring harness with CONSULT set in “DATA MONITOR
(AUTO TRIG)” mode.

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with
CONSULT. Refer to EC-338.

The “DIAGNOSTIC PROCEDURE” in EC section contains a description based on open circuit inspection. A
short circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details,

refer to Gl section (“Circuit Inspection”, “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRI-
CAL INCIDENT").

Repair or replace the malfunctioning parts.

STEP VII

Once you have repaired the circuit or replaced a component, you need to run the engine in the same condi-
tions and circumstances which resulted in the customer’s initial complaint.

Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code (Diagnostic trouble code
No. 55) is detected. If the incident is still detected in the final check, perform STEP VI by using a different
method from the previous one.

Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM.
(Refer to EC-309.)
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TROUBLE DIAGNOSIS — Basic Inspection

. Basic Inspection

Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;
Headlamp switch is off,

Air Conditioner switch is off,
Rear defogger switch is off,
Steering wheel is in the straight-ahead position, etc.

>
J
]

Priming pump

I~ /™~

Data link connecto
for CONSULT

BEFORE STARTING

1. Check service records for any
recent repairs that may indicate a
related problem, or the current need
for scheduled maintenance.

2. Open engine hood and check the
following:

e Harness connectors for faulty con-
nections

e Vacuum hoses for splits, kinks, or
faulty connections

e Wiring for faulty connections,
pinches, or cuts

3. Using priming pump, bleed air from
fuel system. Refer to “Fuel Filter
Check” in MA section.

CONNECT CONSULT TO THE
VEHICLE.

Connect “CONSULT” to the data link
connector for CONSULT and select
“ENGINE” from the menu. Refer to
EC-314.

A

DOES ENGINE START?

No

Yes

Run engine for 10 minutes.

APy,
7
A 7~ SEF689S
Yr MONITOR ¥ NOFALL []
CKPSeRPM (TDC) 725rpm
| RECORD |
CMNCO1

CHECK IDLE SPEED.

Read engine idle speed in

CONSULT.
OR

Check idle speed using tacho-

“DATA MONITOR” mode with
@ meter tester.

v

(Go to ® on next page.)

EC-324

Turn ignition switch to
the “LOCK"” position,
wait 5 seconds and then
start engine. If engine
fails to start, check diag-
nostic trouble code
(DTC).




TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)
®

@ l

Injection timing mark
(Yellow painted mark)
-

CHECK INJECTION TIMING. OK

1. Set No. 1 piston at TDC on its com-
pression stroke.

TDC: Without painted mark

2. Remove injection tubes and air
bleeder on the back of injection
pump.

3. Set dial gauge so its indicator points
to somewhere between 1.0 and 2.0
mm (0.039 and 0.079 in) on the
scale.

4. Turn crankshaft 1 turn clockwise
and check that dial gauge indicates
the same value again.

5. Turn crankshaft counterclockwise
about 100 degrees, then turn crank-
shaft slowly clockwise, and set dial
gauge indicator to 0 mm at the posi-
tion it stops.

6. Turn crankshaft clockwise and set
the pump timing mark to the mark
on the crankshatft pulley.

Pump timing mark: Yellow
painted mark

7. Read plunger lift.

Plunger lift:
0.82+£0.07 mm (0.0323 £ 0.0028
in) at pump timing mark

e When repeating the checking, start
with step 5.

NG

3

\ 4

Bleed air from fuel system.
After this inspection,
unnecessary diagnostic
trouble code No. might
be displayed.

Erase the stored memory
in ECM.

Refer to “ON BOARD
DIAGNOSTIC SYSTEM
DESCRIPTION” (EC-
309).

OK

A

INSPECTION END

SEF657S

Adjusting

1. If plunger lift is not within the speci-
fied value, adjust by turning injection
pump.

e If indication is smaller than the
specified value, turn pump body
away from engine.

o If indication is larger than the
specified value, turn pump body
towards engine.

2. Tighten injection pump securing
bolts and nuts.

Nut:
[O): 20-25 N-m
(2.0 - 2.6 kg-m, 15 - 18 ft-Ib)
Bolt:
0): 25-35Nm
(2.6 - 3.6 kg-m, 18 - 26 ft-Ib)

3. Remove dial gauge and install air

bleeder with new washer.

4. Install injection tubes.

Flare nut:
0): 14-20Nm
(1.4 - 2.0 kg-m, 10 - 15 ft-Ib)

5. Bleed air from fuel system.

Refer to “Water Draining, Fuel Filter

Check and Replacement” of

“ENGINE MAINTENANCE" in MA

section.

EC-325
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart

ENGINE RELATED ITEMS
. . Detected items
Diagnostic
trou(:)Ie (Screen terms for Malfunction is detected when ...
No. | CONSULT, “SELF-DIAG
) RESULTS” mode)

R Camshatt position sensor e An incorrect signal from the sensor is detected by the ECM during engine run-
(PUMP) circuit - 9 y 9 eng
[CAM POS SEN (PUMP)] 9

12 Mass air flow sensor cir- |e An excessively high or low voltage from the sensor is detected by the ECM.
cuit
(MASS AIR FLOW SEN)

13 Engine coolant tempera- |e An excessively high or low voltage from the sensor is detected by the ECM.
ture sensor circuit
(COOLANT TEMP SEN)

14 Vehicle speed sensor cir- |e The almost 0 km/h (0 mph) signal from the sensor is detected by the ECM even
cuit when vehicle is being driven.
(VEHICLE SPEED SEN)

15 Control sleeve position e An excessively high or low voltage from the sensor is detected by the ECM.
sensor circuit e An incorrect voltage signal from the sensor is detected by the ECM during engine
(CONT SLEEV POS SEN) | running.

17 Adjustment resistor circuit |e An excessively high or low voltage from the resistor is detected by the ECM.
(ADJ RESISTOR)

18 Fuel injection feedback 2 |e The fuel injection feedback system (consists of the ECM, electric governor and

(F/INJ F/B 2)

control sleeve position sensor) does not operate properly.

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE”

IGN: ON

: Turning the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit.

RUNNING : Running engine is required for checking the function of the sensor, switch, solenoid and circuit.

LIFTING

: Lifting up the vehicle, running engine and spinning wheels are required.

DRIVING : Driving the vehicle in the specified pattern is required.

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

DRIVING

: Turning the ignition switch ON is required for the ECM to detect a malfunction (if one exists).

Running engine is required for the ECM to detect a malfunction (if one exists).

exists).

: Lifting up the vehicle, running engine and spinning wheels are required for the ECM to detect a malfunction (if one

: Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart
(Cont’d)

—: Not applicable

Check Items
(Possible Cause)

DTC
Confirmation
Procedure
Quick Ref.

*1

Overall
Function
Check

*2

MIL
llumination

Reference
Page

Harness or connectors
(The sensor circuit is open or shorted.)
Camshatft position sensor (PUMP)

RUNNING

Lighting up

EC-351

Harness or connectors
(The sensor circuit is open or shorted.)
Mass air flow sensor

IGN: ON

EC-355

Harness or connectors
(The sensor circuit is open or shorted.)
Engine coolant temperature sensor

IGN: ON

Lighting up

EC-359

Harness or connectors
(The sensor circuit is open or shorted.)
Vehicle speed sensor

LIFTING

EC-363

Harness or connectors
(The sensor circuit is open or shorted.)
Control sleeve position sensor

RUNNING

Lighting up

EC-366

Harness or connectors
(The resistor circuit is open or shorted.)
Adjustment resistor

IGN: ON

EC-370

Main power supply circuit (ECM terminals (it6), (1) and
fuse

Harness or connectors

(Electric governor and control sleeve position sensor cir-
cuit)

Electronic fuel injection pump

ECM

Electric governor

RUNNING
(DRIVING)

Lighting up

EC-374

*1:
*2:

e This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR DTC.

e The “OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component or circuit.
In some cases, the “OVERALL FUNCTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE".

When no DTC CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK can be con-

sidered to mean the same as a DTC detection.

e During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.

e This is Quick Reference of “OVERALL FUNCTION CHECK".

Details are described in each TROUBLE DIAGNOSIS FOR DTC.
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart

~ (Cont'd)
ENGINE RELATED ITEMS
. . Detected items
Diagnostic
troucllale (Screen terms for Malfunction is detected when ...
o | CONSULT, “SELF-DIAG
' RESULTS” mode)

21 Fuel injection timing feed- |e The fuel injection timing feedback system (consists of the ECM, fuel injection tim-
back ing control valve and needle lift sensor) does not operate properly.
(F/INJ TIMG F/B)

22 Fuel injection feedback o The fuel injection feedback system (consists of the ECM, electric governor and
(F/INJ F/B) control sleeve position sensor) does not operate properly.

23 Accelerator switch (Fuel e The OFF (short) signal is sent to the ECM for a certain period of time even when
cut) circuit the accelerator pedal is not being depressed.
[ACCEL SW (F/C)}

25 Electric governor circuit e Electric governor circuit is shorted.
(ELECTRIC GOV)

27 ECM1 e ECM calculation function is malfunctioning.
(ECM1)

28 Cooling fan e Cooling fan does not operate properly. (Overheat)
(OVER HEAT) e Cooling system does not operate properly. (Overheat)

e Engine coolant was not added to the system using the proper filling method.

31 ECM2 e ECM calculation function is malfunctioning.

(ECM2)

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE”

IGN: ON : Turning the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit.
RUNNING : Running engine is required for checking the function of the sensor, switch, solenoid and circuit.

LIFTING : Lifting up the vehicle, running engine and spinning wheels are required.

DRIVING : Driving the vehicle in the specified pattern is required.

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON : Turning the ignition switch ON is required for the ECM to detect a malfunction (if one exists).

RUNNING : Running engine is required for the ECM to detect a malfunction (if one exists).

LIFTING : Lifting up the vehicle, running engine and spinning wheels are required for the ECM to detect a malfunction (if one
exists).

DRIVING : Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).

EC-328



Data modified by SMA
Click here for SMA-EC-97008

TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart
(Cont’d)

—: Not applicable

Check Items
(Possible Cause)

DTC *1
Confirmation
Procedure
Quick Ref.

*2
Overall
Function
Check

MIL
Illumination

Reference
Page

e Harness or connectors

(Injection timing control valve, Needle lift sensor and
Crankshaft position sensor (TDC) circuit]

Injection timing control vaive

Needle lift sensor

Crankshaft position sensor

Air in fuel line

RUNNING
(DRIVING)

EC-379

Main power supply circuit (ECM terminals (i®), GiD)

and fuse.

e Harness or connectors
(Electric governor and control sleeve position sensor
circuit)

e Electric governor

e Electronic fuel injection pump

e ECM

RUNNING
(DRIVING)

Lighting up

EC-374

e Harness or connectors
(The switch circuit is shorted.)
e Accelerator switch (F/C)

IGN: ON

Lighting up

EC-383

e Harness or connectors
(Electric governor circuit is shorted.)
e ECM

RUNNING
(DRIVING)

Lighting up

EC-374

¢ ECM

IGN: ON

Lighting up

EC-387

Harness or connectors

(The cooling fan circuit is open or shorted.)
Cooling fan

Radiator hose

Radiator

Radiator cap

Water pump

Thermostat

Fan belt

Engine coolant temperature

For more information, refer to “MAIN 12 CAUSES OF
OVERHEATING”. (EC-397)

IGN: ON
(RUNNING)

Lighting up

EC-389

e ECM

IGN: ON

Lighting up

EC-387

*1: @ This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each specific TROUBLE DIAGNOSIS FOR DTC.

*2: @ The “OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component or circuit.
In some cases, the “OVERALL FUNCTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE”.

When no DTC CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK can be con-

sidered to mean the same as a DTC detection.

e During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.
e This is Quick Reference of “OVERALL FUNCTION CHECK”.
Details are described in each specific TROUBLE DIAGNOSIS FOR DTC.
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart
(Cont’d)

ENGINE RELATED ITEMS
. . Detected items
Diagnostic
trou:le (Screen terms for Malfunction is detected when ...
°£oe CONSULT, “SELF-DIAG
’ RESULTS” mode)
34 Needle lift sensor circuit |e An incorrect signal from the sensor is detected by the ECM during engine run-
(NEEDLE LIFT SEN) ning.
36 Fuel cut solenoid valve 1 | e Fuel cut solenoid valve circuit is shorted.
(FUEL CUT S/V 1) e Fuel cut solenoid valve does not operate properly.
37 Fuel cut solenoid valve e Fuel cut solenoid valve circuit is shorted.

short
(FCV SHORT)

38

Fuel cut solenoid valve 2

e Fuel cut solenoid valve circuit is broken.
(FUEL CUT S/V 2) e Fuel cut solenoid valve does not operate properly.
42 Fuel temperature sensor |e An excessively high or low voltage from the sensor is detected by the ECM.
circuit
(FUEL TEMP SENSOR)
43 Accelerator position sen- | e An excessively high or low voltage from the sensor is detected by the ECM.
sor circuit
(ACCEL POS SENSOR)
47 Crankshaft position sensor | e An incorrect signal from the sensor is detected by the ECM during engine running
(TDC) and cranking.
[CRANK POS SEN (TDC)]
48 Governor cut circuit e Accelerator switch is shorted.
(GOV CUT CIRCUIT) o Camshaft position sensor (PUMP) or ECM is malfunctioning.
55 No failure No malfunction is detected by the ECM.

(NO SELF DIAGNOSTIC
FAILURE INDICATED)

Abbrewatlons for Quick Reference of “DTC CONFIRMATION PROCEDURE”

IGN : Turning the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit.
RUNNING : Running engine is required for checking the function of the sensor, switch, solenoid and Gircuit.

: Lifting up the vehicle, running engine and spinning wheels are reqmred

DRIVING : Driving the vehicle in the specified pattern is required.

ibgﬁreovntlons for Quick Reference of “OVERALL FUNCTION CHECK"

: ON
LIFTING

RUNNING :
LIFTING

DRIVING

exists).

: Turning the ignition switch ON s r Eulred for the ECM to detect a malfunction (if one exists).
Running engine is required for the

: Lifting up the vehicle, running engine and spinning wheels are required for the ECM to detect a malfunction (if one

CM to detect a malfunction (if one exists).

: Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart
(Cont’'d)

—: Not applicable

Check ltems
(Possible Cause)

DTC
Confirmation
Procedure
Quick Ref.

1

*2
Overall Func-
tion Check

MIL
lllumination

Reference
Page

e Harness or connectors

(The sensor circuit is open or shorted.)
Needle lift sensor

Air in fuel line

Clogging No. 1 injection nozzle

RUNNING

EC-399

Harness or connectors
(The solenoid valve circuit is open or shorted.)
o Fuel cut solenoid valve

RUNNING

Lighting up

EC-402

o Main power supply circuit (ECM terminals (i18), G1D)
and fuse.

RUNNING

Lighting up

EC-402

e Main power supply circuit (ECM terminals (i%6), (iD)
and fuse.
e ECM

RUNNING

Lighting up

EC-402

e Harness or connectors
(The sensor circuit is open or shorted.)
e Fuel temperature sensor

IGN: ON

EC-406

e Harness or connectors
(The sensor circuit is open or shorted.)
e Accelerator position sensor
e Accelerator position switch
e Accelerator switch (F/C)

IGN: ON

Lighting up

EC-410

e Harness or connectors
(The sensor circuit is open or shorted.)
e Crankshaft position sensor (TDC)

RUNNING

Lighting up

EC-414

e Harness or connectors
[Accelerator switch and camshaft position sensor (PUMP)
circuit]

e Accelerator switch (F/C)

e Camshaft position sensor (PUMP)

e ECM

RUNNING

Lighting up

EC-418

o No failure

*1:

e This is Quick Reference of “DTC CONFIRMATION PROCEDURE".

Details are described in each specific TROUBLE DIAGNOSIS FOR DTC.

*2:

e The “OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component or circuit.

In some cases, the “OVERALL FUNCTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE".

When no DTC CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK can be con-

sidered to mean the same as a DTC detection.

e During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.
e This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each specific TROUBLE DIAGNOSIS FOR DTC.
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart
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SYSTEM
— Basic engine
control system

New CT/CS

Advanced |Q|{QO|e | @

Injec-
tion

timing | Retarded

Electric injection

pump mainframe

Injection nozzle

Glow system

Engine body

EGR system

Air cleaner and

ducts

*1: Insufficient or excess amount. Governor 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.

@ ; High Possibility Iltem
QO ; Low Possibility Item
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TROUBLE DIAGNOSIS — General Description
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Symptom Matrix Chart (Cont’d)

TROUBLE DIAGNOSIS — General Description
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Data modified by SMA
D Click here for SMA-EC-97004

TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
Mode

Remarks:
® Specification data are reference values.
® Specification data are output/input values which are detected or supplied by the ECM at the connector.

* Specification data may not be directly related to their components signals/values/operations.

MONITOR ITEM CONDITION SPECIFICATION
CKPS*RPM (TDC)

) e Tachometer: Connect Almost the same speed as the CON-
CKPS-RPM (REF) o Run engine and compare tachometer indication with the CONSULT value. | SULT value.
CKPS*RPM-PUMP
COOLAN TEMP/S |e Engine: After warming up More than 70°C (158°F)
VHCL SPEED SE | ® Turn drive wheels and compare speedometer indication with the CONSULT | Aimost the same speed as

value the CONSULT value
FUEL TEMP SEN |e Engine: After warming up More than 40°C (104 °F)
i itch: Accelerator pedal: release 0.40 - 0.60V
ACCEL POS SEN |® gnition switch: ON p
(Engine stopped) Accelerator pedal: depress Approx. 4.0V
iti itch: Accelerator pedal: depress ON
FULL ACCEL Sw | ® !gnition switch: ON p p
(Engine stopped) Except above OFF
it itch: Accelerator pedal: release CLOSE
ACCEL SW (FC) |® Ignmgn switch: ON p
(Engine stopped) Accelerator pedal: slightly open OPEN
iti itch: Accelerator pedal: release ON
OFF ACCEL SW | ® Ignm_on switch: ON p
(Engine stopped) Accelerator pedal: slightly open OFF
C/SLEEV POS/S e Engine: After warming up 1.0-3.5V
BATTERY VOLT @ Ignition switch: ON (Engine stopped) 11 - 14V
Shift lever: Neutral ON
P/N POSI SW o Ignition switch: ON
Except above OFF
START SIGNAL @ Ignition switch: ON — START — ON OFF — ON — OFF
E At dle th Air conditioner switch: “OFF” OFF
o Engine: After warming up, idle the
AIR COND SIG engine gup Air conditioner switch: “ON”
ON
(Compressor operates.)
IGN SW e Ignition switch: ON — OFF ON — OFF
e Engine: After warming up idle 1.9-23V
MAS AIRIFL SE | AT condiioner switeh: "OFF
e No-load 2,000 rpm 25-29V
o Engine: After warming up Idle —6.5° to -9.0°
ACT INJ TIMG ° Alr.condltloqer"swntch: OFF
e Shift lever: “N R o
e No-load 2,000 rpm -7.0°to -12.5
INJ TIMG C/V e Engine: After warming up, idle the engine. Approx. 50%
Idle OFF
DECELER F/CUT |e Engine: After warming up When accelerator pedal is released
quickly with engine speed at 3,000 ON
rpm or more.
FUEL CUT S/V e Ignition switch: ON — OFF ON — OFF
AIR COND RLY e Air conditioner switch: OFF — ON OFF — ON
GLOW RLY o Refer to EC-424.
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
~ Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION

o When cooling fan is stopped. OFF

COOLING FAN o When cooling fan operates at low speed. LOW
o When cooling fan operates at high speed. Hi
e Engine: After warming up Idle ON

EGRC SOLV A ° Alr.condltlor‘w‘er"swntch: OFF
o Shift lever: “N OFF
o No-load 2,800 rpm
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data
Monitor Mode

The following are the major sensor reference graphs in “DATA MONITOR” mode.
(Select “HI SPEED” in “DATA MONITOR” with CONSULT.)

ACCEL POS SEN, C/SLEEV POS/S, ACT INJ TIMG

Below is the data for “ACCEL POS SEN”, “C/SLEEV POS/S” and “ACT INJ TIMG” when revving engine
quickly up to 3,000 rpm under no load after warming up engine sufficiently.
Each value is for reference, the exact value may vary.

28 5
o %
o o
T F
o _|
]
= o ® “ACCEL POS SEN” should increase
g o a while depressing the accelerator
pedal and should decrease while
releasing it.
o«
-
©
e
© o
- A
838 b
o ¥
o o
T ¥
o _|
©
> ® “C/SLEEV POS/S” should increase
e when depressing the accelerator
< s T S - pedal and should decrease when the pedal is
released.
Ry o
© e————
e
o o
T A
3 87
o %
S o
+
o . PO O
w— ® “ACT INJ TIMG” should increase
o | when depressing the accelerator
? pedal and should decrease when
the pedal is released.
b d
g
|
©
S ©
e 9
- A
SEF663S
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TROUBLE DIAGNOSIS — General Description

Passenger side

NEF392

ECM harness protector AECO13

<

u|}-—)l

zThin wire Tester probe §

SEF367!

ECM harness protector

SEF665S

ECM Terminals and Reference Value

PREPARATION

1. ECM is located beneath heater unit. For this inspection
remove the center console under cover for passenger side.

2. Remove ECM harness protector.

3. Perform all voltage measurements for ECM (ECC-D Control
Module) from the harness side with the connector connected.
Extend tester probe as shown to perform tests easily.

e Open harness securing clip to make testing easier.
e Use extreme care not to touch 2 pins at one time.
e Data is for comparison and may not be exact.

Be sure ECM unit is properly grounded before checking.

EC-338



TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value
(Cont’d)
ECM HARNESS CONNECTOR TERMINAL LAYOUT

10111021103 h04/105{106]
1o7fosfiog] fiofi11fi12
113l114f115| f116l117}118

[o[a1] [5354]55 |56
45]46]57]58]59]6
7l4862]63[64]65

[51]52| |eel67l68]69] U

3]

H.S. SEF064P,

ECM INSPECTION TABLE
Specification data are reference values and are measured between each terminal and (ECCS ground).

TER- WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage and
NO. Pulse Signal)

|Engine is running.|

{Ignition switch “LOCK”]| 0-1V
ECCS relay (Self-shut- For a few seconds after turning ignition
4| WG] o switch to the “LOCK” position

Ignition switch “LOCK”|

BATTERY VOLTAGE
Following a few seconds delay after turning | (11 - 14v)

ignition switch to the “LOCK” position

Approximately 1.1 - 1.5V

v) ;
10t -
5
Idle speed 0

[Engine is running.] (Warm-up condition)

“SEF5508
5 L/OR | Tachometer

Approximately 1.1 - 1.5V

V)
— - 10
|Engme is runmng.[ 5
L- Engine speed is 2,000 rpm 0
CAoms Lo
SEF551S
0.6 - 4.8V
10 G Fuel temperature sensor |Engine is running] Output voltage varies

with fuel temperature.
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value

(Cont’'d)
TER- WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage and
NO. Pulse Signal)
[Engine is running. |
BATTERY VOLTAGE
. . Cooling fan is not operating. (11 - 14V)
13 Lg | Cooling fan relay (High Cooling fan is operating at low speed.
speed)
[Engine is running.|
Approximately 0.5V
Cooling fan is operating at high speed.
[Engine is running.| BATTERY VOLTAGE
Cooling fan relay (Low |— Cooling fan is not operating. (11 -14v)
14 LG/R
speed) [Engine is running.|
Approximately 0.4V
Cooling fan is operating.
|Engine is running.|
Both A/C switch and blower switch are Approximately 0.4V
15 G/Y | Air conditioner relay “ON”
|Engine is running. | BATTERY VOLTAGE
L AC switch is “OFF” (11-14v)
[Ignition switch “ON”|
Approximately 1.0V
Glow lamp is “ON”.
16 OR | Glow lamp
|Ignition switch “ON”| BATTERY VOLTAGE
Glow lamp is “OFF” (11-14V)
[Ignition switch “ON”| Approximately 1.0V
18 OR/L ll:;l;unctlon indicator IEngine is running.] BATTERY VOLTAGE
L Idle speed (11-14v)
0.6 - 4.8V
Engine coolant tempera- —— - Output voltage varies
19 L/OR ture sensor |Engme S runmng.[ with engine coolant tem-
perature.
[Ignition switch “ON”| Approximately OV
20 B/Y | Start signal BATTERY VOLTAGE
{Ignition switch “START”| (11 - 14V)
|Engine is running.|
Both air conditioner switch and blower Approximately OV
21 UW | Air conditioner switch switch are “ON” (Compressor operates)
|Engine is running.| BATTERY VOLTAGE
Air conditioner switch is “OFF” (11-14V)
{Ignition switch “ON”|
Approximately 0V
Gear position is “Neutral”
22 G/OR | Neutral position switch

[Ignition switch “ON”|

Except the above gear position

BATTERY VOLTAGE
(11 - 14v)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value

(Cont’d)
TER- WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage and
NO. Pulse Signal)
[Ignition switch “ON”|
0.4 -0.6V
o3 v Accelerator position sen- Accelerator pedal released
sor [Ignition switch “ON”|
Approximately 4.0V
Accelerator pedal fully depressed
0 - Approximately 4.2V
|Engine is running.| vy
26 Y/G | Vehicle speed sensor Lift up the vehicle.
In 2nd gear position
Vehicle speed is 40 km/h (25 mph)
“SEF5525
iti - Engine is running.
28 BIW Camshaft position sen l g 9. Approximately OV
33 sor (PUMP) ground |_ Idle speed
[Ignition switch “ON""| BATTERY VOLTAGE
Accelerator pedal released (11-14v)
29 L Accelerator switch (F/C)
{Ignition switch “ON”|
Approximately 0V
Accelerator pedal depressed
|!gnition switch “ON| BATTERY VOLTAGE
31 LY Accelerator position Accelerator pedal released (11 -14V)
switch (ldle) [Ignition switch “ON”]
Approximately OV
Accelerator pedal depressed
[ignition switch “ON”|
Approximately 0V
30 b Accelerator position Accelerator pedal released
switeh (Fulh [1gnition switch “ON"] BATTERY VOLTAGE
Accelerator pedal fully depressed (11-14V)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value

~ (Cont'd)
TER- WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage and
NO. Pulse Signal)
Approximately 0.04 -
0.08v
- M -
[Engine is running.| (Warm-up condition) 0F 5 o
Shooe iyl
L Idle speed ol ]
» 20ms.. .
T SEF553S
34 w Needle lift sensor
Approximately 0.05 -
0.09v
- - v)
|Engine is runnmg.J (Warm-up condition) 10} -
L Engine speed is 2,000 rpm ‘5) '
......... R
SEF554S
[Engine is running.| (Warm-up condition)
I_ 1.9 - 2.3V
Idle speed
35 W Mass air flow sensor -
[Engine is running.] (Warm-up condition)
|_ 25-29Vv
Engine speed is 2,000 rpm
[Ignition switch “LOCK”| ov
38 BR Ignition switch BATTERY VOLTAGE
[Ignition switch “ON”| (11 - 14V)
| Engine ground
Engine is running. i i i
33 B ECCS ground l lj 9 (Probe this terminal with
Idle speed © tester probe when
measuring.)
Approximately OV
v) -
[Engine is running.| (Warm-up condition) 1: o
lelespeed L e VsV
- 10ms . :
40 W Crankshaft position sen- TSEF555S
44 sor (TDC) (Signal) Approximately 0V
|Engine is running.|
Engine speed is 2,000 rpm
~SEF556S
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value

(Cont’d)
TER- WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage and
NO. Pulse Signal)
Approximately 0V
v)
— - - -
[Engine is running.] (Warm-up condition) :
L Idle speed
41 L Camshaft position sen- SEF557S
45 sor (PUMP) (Signal) Approximately OV
v)
|Engine is running. |
l— Engine speed is 2,000 rpm
“SEFS58S
42 G/R [Engine s running.| Approximately 0V
64 GB Data link connector for |__ A imately OV
CONSULT Idle speed (CONSULT is connected and pproximately
65 GY/L turned on) Approximately 4 - 9V
Approximately 0.6 - 4.6V
. . Voltage varies depen-
46 G/OR | Adjustment resistor [lgnition switch “ON"] éent ogr part numbgrs of
adjustment resistors.)
iti - | |Engine is running.
47 OR Crankshaft position sen L g I Approximately OV
52 sor (TDC) ground L idie speed
Accelerator position sen- — — .
48 LB sor power supply [Ignition switch “ON”| Approximately 5V
|Engine is running.| )
50 B Sensors’ ground |_ Approximately 0V
Idle speed
Accelerator position sen- | [Engine is running.|
51 BR Approximately 0V
sor ground l_ dle speed
Approximately 2.6V
M
- - 10} - cee e D
53 B Control sleeve position Englne 1S runmng.[ 5] - .
57 sensor power supply L_ Idle speed 0 .'
. 0:2m5 D e
SEF559S
56 . — BATTERY VOLTAGE
61 R | Power supply for ECM | [ignition switch “ON”] (11 - 14V)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value

~ (Cont'd)
TER- WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage and
NO. Pulse Signal)
Approximately 2.6V
N
— - 10} e e
62 R Control sleeve position |Englne is running. | sl & oo
66 G sensor ground I_ Idle speed L] Sttt
gl eer e
s 02ms . oo
T SEF560S
Approximately 2.6V
(V) Lol
63 w | Control sleeve position |Engine is running.| (Warm-up condition) 1: ST
67 sensor L Idle speed 0
~0.2ms ...
SEF561S
BATTERY VOLTAGE
70 WI/L | Power supply (Back-up) |Ignition switch “LOCK"I (11 - 14V)
101 . [Engine is running.] BATTERY VOLTAGE
107 B/Y Electric governor
0 Idle speed (11 - 14V)
Approximately 9.7 - 9.9V
V)
|Engine is runningj (Warm-up condition)
L Idle speed
102 SEF562S
108 B/L Electric governor ground Approximately 10.0 -
10.2V
[Engine is running.| (Warm-up condition)
L— Engine speed is 2,000 rpm
- 2ms el
SEF563S
[Engine is running.| (Warm-up condition) BATTERY VOLTAGE
L Idle speed (11-14V)
103 P EGRC-solenoid valve

[Engine is running.| (Warm-up condition)

|— Engine speed is 2,800 rpm

Approximately 0.3V
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value

(Cont’d)
TER- WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage and
NO. Pulse Signal)
Approximately 10 - 12V
Mr
[Engine is running.| (Warm-up condition) ;g Q.
l— Idle speed of: ol
Sms ..l
104 gg | Imiection timing control SEF564S
110 valve Approximately 9 - 14V
M
[Engine is running.| (Warm-up condition) :g o
L Engine speed is 2,000 rpm of-=": =
LooBms s
T SEFsess
106 [Engine is running.|
112 B ECCS ground L Approximately 0V
118 Idle speed
111 W/R | Glow relay Refer to “Glow control System”.
13 [Ignition switch “LOCK”| Approximately 0V
115 B/Y | Fuel cut solenoid valve BATTERY VOLTAGE
(Ignition switch “ON”| (11 - 14V)
116 _____ BATTERY VOLTAGE
17 B/P | Power supply for ECM | [ignition switch “ON"] (11 - 14V)
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

BATTERY

100A

Main Power Supply and

IGNITION SWITCH
ON or START

Ground Circuit

EC-MAIN-01

Refer to EL-POWER.
FUSE

10A

BLOCK
(J/B)

2
ML'I-_l_I

W/R BR

ECCS
RELAY

S : Detectable line for DTC
==mmm : Non-detectable line for DTC

@ WiIL R B/P BR
] O ---- 2.3
(GID) (Fi05)
WL R B/P BR
W/L R B/P B/P BR
7o)l If56 11 el [zl [Eal
BATT vB REV REV IGSW ECM
(ECCS
CONTROL
MODULE-D)
F106
Refer to last page (Foldout page).
™2,
1234<1>_‘5 3 123!:!45_1’:103 D
9 |10{11{12]13[14]15}16}17] 20} W 6]7]8]9]10}11}12} W

SEF419S



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
(Cont’d)

EC-MAIN-02

ECM

(ECCS
CONTROL
MODULE-D)

[}
Z
o
m
o)
z
<]
m
o)
z
S
m

mm : Detectable line for DTC
=msmm : Non-detectable line for DTC

101f102]103] f104f10s}106 11213
orlioslioe| [inofiriz| [S16171819]
ma[nafis| [refr7fie iEm!Emmm [19]

=
O

SEF420S
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Passenger side

NEF392

NEF432

ECCS-D control mod

ule

T CONNECT
[__ecm__|o[connecTor]] E;‘]
= HS.

-

B

SEF065P

B CONNECT
A€

ECCS-D control
module

[Ecm Toj‘CONNECTOR”

70

[© O

SEF056R

CONNECT
A€

ECCS-D control
module

[__Ecm__[o[connecTor]]

56,61

116,117

2L

19 O

= G

« EON"OFF
SEF566S

Main Power Supply and Ground Circuit

~ (Cont'd)

INSPECTION START

Start engine.
Is engine running?

No

CHECK POWER SUPPLY-l.

Yes

B Y

1. Turn ignition switch to
“ON” position.

2. Check voltage between
ECM (ECCS-D control
module) connector termi-
nal and ground with
CONSULT or tester.
Voltage: Battery voltage

If NG, check the following:

o 10A fuse

o Harness connectors
@D,

e Harness for open or short-
circuit between ECM
(ECCS-D control module)
and ignition switch.

If NG, replace 10A fuse or

repair harness or connec-

tors.
I OK

Go to [§] “CHECK
GROUND CIRCUIT” on
page EC-350.

CHECK POWER SUPPLY-II.

1. Stop engine.

2. Check voltage between ECM (ECCS-D
control module) connector terminal
and ground with CONSULT or tester.

Voltage: Battery voltage

NG

y

Check the following:

OK

Y

@ Harness connectors

e 7.5A fuse

o 100A fusible link.

o Harness for open or short-
circuit between ECM
(ECCS-D control module)
and battery.

If NG, replace fuse or fus-

ible link or repair harness or

connectors.

CHECK POWER SUPPLY-III.
1. Turn ignition switch to “ON” position and
then to “LOCK” position.
2. Check voltage between ECM terminals

®, @, (%), GID and ground with
CONSULT or tester.

Voltage:

After turning ignition switch to
“LOCK"” position, battery voltage will
exist for a few seconds, then drop to
approximately OV.

OK

Go to [B] “CHECK

NG

Case-2
Case-1

\ 4

GROUND CIRCUIT” on
page EC-350.

Case-1: Battery voltage does
not exist.

Case-2: Battery voltage exists
for more than a few
seconds.

Go to [} “CHECK ECCS

EC-348

RELAY” on next page.




TROUBLE DIAGNOSIS FOR POWER SUPPLY

DISCONNECT

€ ®

DISCONNECT

" 4 €

|

Main Power Supply and Ground Circuit

(Cont’d)

|__EcM_[o[connecTon]
56,61, 116,117 112
“"’ — ECCS relay [5]7
ECCS-D ap [Q] P
control
module
R
SEF567S
DISCONNECT @
4 €
1 ECCS relay
5(7 connector
WiL W/L' WIR
o O
NEF402
DISCONNECT ( % DISCONNECT
AE @ HAE
ECCS relay
|_Ecm__[o[connecTor]|  comrer
ECCS-D 4 [ﬁj
control
module
WiG WiG
SEF030S
ECCS relay
[ ————]
L—o
’—o
2 1
“— 7|5
63
SEC202B

Cf

CHECK HARNESS CONTINUITY NG o] Check the following:
BETWEEN ECCS RELAY AND ECM @ Harness connectors (M51),
1. Disconnect ECM (ECCS-D control mod-

ule) harness connector. e Harness for open or short-
2. Disconnect ECCS relay harness connec- circuit between ECCS

tor. relay and ECM.
3. Check harness continuity between ECM If NG, repair harness or con-

(ECCS-D control module) connector ter- nectors.

minals &), @) and ECCS relay connec-

tor terminal (@) ; and ECM (ECCS-D con-

trol module) connector terminals (116),

(1D and ECCS relay connector terminal

Continuity should exist.

If OK, check harness for short-circuit.

OK
’—EHECK VOLTAGE BETWEEN ECCS NG o| Check the following:
RELAY AND GROUND. | @ 15A fuse
Check voltage between ECCS relay connec- e 7.5A fuse
tor terminals O, ®, @ and ground with e 100A fusible link.
CONSULT or voltage tester. @ Harness for open or short-
Voltage: Battery voltage circuit between ECCS
relay and battery.

OK If NG, replace fuses or fus-
ible link or repair harness or
connectors.

CHECK OUTPUT SIGNAL CIRCUIT. NG »| ® Check harness connec-
Check harness continuity between ECM "l tors (wsD),
(ECCS-D control module) connector terminal Repair harness or connec-
(@ and ECCS relay connector terminal () . tors.
Continuity should exist.
If OK, check harness for short-circuit.

OK

NG

CHECK ECCS RELAY.

1. Apply 12V direct current between ECCS
relay connector terminals (0 and .

2. Check continuity between ECCS relay
connector terminals 3 and ®, @) and

®.

12V (® - @) applied:
Continuity exists.

No voitage applied:
No continuity

A4

v OK

EC-349

Replace ECCS relay.




TROUBLE DIAGNOSIS FOR POWER SUPPLY

l E O| CONNECTOR

39,43,106,112,118
—_—

[Q]

e O

ECCS-D
control
module

SEF570S

Main Power Supply and Ground Circuit

~ (Cont’d)

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “LOCK” position.

2. Disconnect ECM (ECCS-D control mod-
ule) harness connector.

3. Check harness continuity between ECM
(ECCS-D control module) connector ter-
minals @, @ , 0®, G, and
engine ground.

Continuity should exist.
If OK, check harness for short-circuit.

NG

lOK

Check ECM (ECCS-D control module) pin
terminals for damage and check the connec-
tion of ECM (ECCS-D control module) har-

ness connector.

INSPECTION END

EC-350

Repair harness or connec-
tors.




TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS) (PUMP)

The camshaft position sensor (PUMP) is located on the fuel
injection pump.

The sensor is of an electro-magnetic proximity type, which con-
sists of a permanent magnetic core surrounded by a coil to form
a “pick-up” which is sensitive to localised changes in the elec-
tro-magnetic field.

When the engine is running, the gap between the sensor and
drive shatt rotating plate will periodically change causing fluctua-
tions in the sensor's magnetic field which effects a proportional

position
sensor
(PUMP)

change of voltage signal induced in the sensor’s coil.
The ECM receives the voltage signal (4 pulses/2 engine revolu-
tions) and uses the data for tachometer indication.

Diagnostic

L Check Items
Trout;\ll% ‘Code Malfunction is detected when .... (Possible cause)

11 e An incorrect signal from the sensor is detected by |e Harness or connectors

ECM (ECCS-D control module) during engine run- (The camshaft position sensor (PUMP) circuit is
ning. open or shorted.)

e Camshaft position sensor (PUMP)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch to “ON” position and select
“DATA MONITOR” mode with CONSULT.
2) Start engine and run it for at least 2 seconds at idle

speed.
OR
@ 1) Start engine and run it for at least 2 seconds at idle
speed.

2) Turn ignition switch to “LOCK” position, wait at least
5 seconds and then turn to “ON” position.

3) Perform Diagnostic Test Mode I (Self-diagnostic
results).

EC-351



TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS) (PUMP)

. (Cont’d)

CAMSHAFT - -

POSITION EC CMPS 01

SENSOR

(PUMP)

(@D)

[ EER ] L2} L
L B/W
B : Detectable line for DTC
= : Non-detectable line for DTC
I\

-————

=, JOINT
o ’.ﬁ: l1 CONNECTOR-1
"""" F107

L
B B B
[l el [l i
NP NP NP-_ NP- |ECM ®
(clzzgr%sno:_ b
MODULE-D) = =
F106 F18 ED

N
D@ O E

hotfiozfto3] fro4ftosfros] __ [1]2]3]
o7jroefros] [rofrnifriz] L516171819)]
113fiafis| fefrzfie mmm@m@

SEF422S



TROUBLE DIAGNOSIS FOR DTC 11

- Camshaft position
sensor (PUMP)
harness connector

'r

SEF583S

Camshaft Position Sensor (CMPS) (PUMP)

(Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

\

" HEOHE

—_—

[_Ecm__[o[connecton]|

F49

%
F106 4445, Camshaft position
sensor (PUMP)
(ECCS-D connector
control
module) L @ L

SEF571S

CHECK INPUT SIGNAL CIRCUIT.

NG

1) Turn ignition switch to “LOCK” position.

2) Disconnect camshaft position sensor
(PUMP) harness connector and ECM
(ECCS-D control module) harness con-
nector.

3) Check harness continuity between cam-
shaft position sensor connector terminal
(® and ECM (ECCS-D control module)
connector terminals @), @) .
Continuity should exist.

If OK, check harness for short-circuit.

OK

Repair harness or connec-
tors.

B DISCONNECT DISCONNECT
€ €

[__Ecm__[o[connecTon]

F49

N
2833, Camshatt position
sensor (PUMP)
(ECtCSI‘D connector
contro
module) BW BW
SEF572S

CHECK GROUND CIRCUIT - I.

NG

1) Turn ignition switch to “LOCK” position.
2) Check harness continuity between cam-
shaft position sensor (PUMP) connector
terminal 2 and ECM (ECCS-D control
module) connector terminals @), @ .
Continuity should exist.
If OK, check harness for short-circuit.

OK

Repair harness or connec-
tors.

CHECK GROUND CIRCUIT - II.

NG

1) Loosen and retighten engine ground &
SCrews.

2) Check harness continuity between cam-
shatft position sensor (PUMP) connector
terminal (O and engine ground.

Continuity should exist.

If OK, check harness for short-circuit.

IOK

Repair harness or connec-
tors.

CHECK COMPONENT

NG

\ 4

[Camshaft position sensor (PUMP)].
Refer to “COMPONENT INSPECTION” on

A€ ®

Camshaft position sensor

1@ (PUMP) connector

SEF852S

next page.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM (ECCS-D control module) pin
terminals for damage or the connection of
ECM (ECCS-D control module) harness con-
nector. Reconnect ECM (ECCS-D control
module) harness connector and retest.

INSPECTION END

!
L

EC-353

Replace camshaft position
sensor (PUMP).




TROUBLE DIAGNOSIS FOR DTC 11

®

v

SEF573S

DISCONNECT
/K ‘@\Zsmt;an position GE‘::]
\ 1.S.

sensor (PUMP)
harness connector

N
3[2]D

[Q]

o [

SEF574S

Camshaft Position Sensor (CMPS) (PUMP)

~ (Cont’d)

COMPONENT INSPECTION
Camshaft position sensor (PUMP)

1.

HON

Disconnect camshaft position sensor (PUMP) harness con-
nector.

Loosen the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance between camshatft position sensor (PUMP)
terminals @ and ®.
Resistance:
Approximately 1,600Q [at 25°C (77°F)]
If NG, replace camshaft position sensor (PUMP) position
sensor (PUMP).
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TROUBLE DIAGNOSIS FOR DTC 12

SEF781K

Mass Air Flow Sensor (MAFS)

The mass air flow sensor measures the intake air flow rate by
analysing a part of the entire flow. Measurements from the mass
air flow sensor are received by the ECM (ECCS-D control mod-
ule) as an electrical input signal which has a voltage level pro-
portional to the amount of heat emitted from the hot wire placed
in the stream of the intake air.

When intake air flows into the intake manifold through a route
around the hot wire, the heat generated from the hot wire is
convected away by the air. The intensity of heat detected
depends on the volume of air flow and in addition, the tempera-
ture of the hot wire is automatically controlled to within a defined
temperature range °C (°F).

Therefore, when the volume of the air flow is increased it is nec-
essary to supply the hot wire with more electric current in order
to maintain the temperature of the hot wire. This enables the
ECM (ECCS-D control module) to determine the volume of the
air flow by means of the corresponding electric change.

Diagnostic Check Items
Trouble Malfunction is detected when . . . (Possible Cause)
Code No.
12 o An excessively high or low voltage from the sensor |e Harness or connectors

is entered to ECM (ECCS-D control module). (The sensor circuit is open or shorted.)

e Mass air flow sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1)  Turn ignition switch to “ON” position.

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and wait for at least 15 seconds.
OR

@ 1) Start engine and wait for at least 15 seconds.
2) Turn ignition switch to “LOCK” position, wait for at
least 5 seconds and then turn to “ON” position.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results).

EC-355



TROUBLE DIAGNOSIS FOR DTC 12

BATTERY

n

100A

-

EHg-i

o=

Sm
g

]

FUSE
BLOCK

Mass Air Flow Sensor (MAFS) (Cont’d)

EC-MAFS-01

Refer to EL-POWER.

N : Detectable line for DTC
== : Non-detectable line for DTC

KR MASS
o o ECCY AIR FLOW
0 0 .L SENSOR
(M9) (GD)
W/G R B
Yy A ‘
(6]} 2o?. | |
Lrl' F105 L'I"I l !
W/G R I i
I I
I 1
N [ S 1
P ~g JOINT
. @ [ZoNnecToR-1
--------
o L]
|
W/G R R W B L |
=] Ifer]l [s]l Il (&)l | _J
SSOFF VB VB QA+ _ GND-A |ECM ®
ggt\?TsROL L
MODULE-D) = =
E® E®
7] Refer to last page (Foldout page).
] = 1A =~—=H0E0HE M2 . G
15]7] - G ED AL EEDECEHEED S
13]6] BR W
LTI HED
-~ T
101}102}103] [104}0s}106 [1]2[3] [4]
ho7frosfiog] [r1ofinifni2 BEEIEBEEE 10] Fi06 W
13[rafus| fueliizfrs Reizhg L9 8> HS.
SEF421S
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TROUBLE DIAGNOSIS FOR DTC 12

<&

T/
A )

Mass air flow sensor
harness connector
~

Mass Air Flow Sensor (MAFS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

NEF398
E DISCONNECT
A€ &
Mass air flow
sensor connector
D ©
MEC749B

CHECK POWER SUPPLY.

1. Turn ignition switch to “LOCK” position.

2. Disconnect mass air flow sensor harness
connector.

3. Turn ignition switch to “ON” position.

4. Check voltage between mass air flow
sensor connector terminal (3 and ground
with CONSULT or voltage tester.

Voltage: Battery positive voltage

NG

OK

B8 \

Repair harness or connec-
tors.

NEF399

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “LOCK” position.

2. Disconnect ECM (ECCS-D control mod-
ule) harness connector.

3. Loosen and retighten engine ground
SCrews.

4. Check harness continuity between mass
air flow sensor connector terminal @ and
ECM (ECCS-D control module) terminal

Continuity should exist.
If OK, check harness for short-circuit.

NG

o

OK

Repair harness or connec-
tors.

E DISCONNECT
A€

[_eom_[o[connector]

A€

Mass air flow
sensor connector

CHECK INPUT SIGNAL CIRCUIT.

Check harness continuity between mass air
flow sensor connector terminal (i) and ECM
(ECCS-D control module) connector terminal

Continuity should exist.
If OK, check harness for short.

NG

Y

OK

Repair harness or connec-
tors.

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION” on
next page.

NG

OK

Disconnect and reconnect harness connec-
tors in the circuits. Then retest.

ECCS-D 50 =
control
module =
& i
NEF403
DISCONNECT & DISCONNECT
A€ [ME
u ECM HCONNECTORH Mass air flow

ECCS-D
control
module

&

N GED,

sensor connector

<]
12]3] )

[Q]

NEF404

Trouble is not fixed.

Check ECM (ECCS-D control module) pin
terminals for damage or the connection of
ECM (ECCS-D control module) harness

connector. Reconnect ECM (ECCS-D con-
trol module) harness connector and retest.

INSPECTION END

EC-357

Replace mass air flow sen-
sor.




TROUBLE DIAGNOSIS FOR DTC 12

Mass Air Flow Sensor (MAFS) (Cont’d)

T ~ COMPONENT INSPECTION
@@ /BN w E} Mass air flow sensor
Mase air oW o 1. Turn ignition switch to “ON” position.
sonsor connecto @D 2. Start engine and warm it up sufficiently.
3. Check voltage between mass air flow sensor connector ter-
o minal @ and ground.

/ . Conditions Voltage V

= Ignition switch “ON” position (Engine stopped.) Less than 1.0

NEF400 Idle (Engine is warmed-up sufficiently.) 1.9-23

4. If NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust.

SEF881K

EC-358



TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature (ECT) Sensor

Terminal . .

Sensor ermina The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage sig-
nal from the ECM. The modified signal returns to the ECM as the

\ 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

/ O increases.
Gasket
SEF594K
20 ¢ (Reference data)
10 | . ~
8t Engine co?lant tem Voltage Resistance
S 4t Acceptable peralure V) kQ)
3 2} °C (°F)
c
o -
.§ 1ot -10 (14) 4.4 7.0-11.4
& oal 20 (68) 35 21-29
8.2 r 50 (122) 2.3 0.68 - 1.00
-20 0 20 40 60 80 100 90 (194) 1.0 0.236 - 0.260
(-4) (32) (68)(104)(140)(176)(212)
Temperature °C (°F) SEF012P
Diagnostic
Trouble Code Check ltems

No.

Malfunction is detected when ...

(Possible Cause)

13

is entered to ECM

e An excessively high or low voltage from the sensor | e Harness or connectors

(The sensor circuit is open or shorted.)
e Engine coolant temperature sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition switch to “ON” position.

2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.

OR

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

3) Perform diagnostic test mode Il (Self-diagnostic
results).

@ 1) Turn ignition switch to “ON” position and wait at least
2)

EC-359



TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature (ECT) Sensor

_ (Cont’'d)
EC-ECTS-01
ENGINE COOLANT
@ TEMPERATURE
SENSOR
GP)
L2] | EH[)
L/OR B
I : Detectable line for DTC
= : Non-detectable line for DTC
A
L/OR B
[Gell [Eal
W GND-A |ECM
(ECCS
CONTROL
MODULE-D)
F106,

D

GY
ho1fi02f103] ro4frosfios 12[3] f4]
iorliosfios| [irofmfriz| LoLeL71819]
113[nafits| [1e[r7[ire iEmiEi!l [19]

SEF423S
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TROUBLE DIAGNOSIS FOR DTC 13
Engine Coolant Temperature (ECT) Sensor

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

RH strut tower

Engine coolant temperature ! CHECK POWER SUPPLY. NG Repair harness or con-

sensor harness connector // 1. Turn ignition switch to “LOCK” posi- nectors.
o — tl(?n. -
NEF401 2. Disconnect engine coolant tempera-

ture sensor harness connector.

3. Turn ignition switch to “ON” position.
W ey 4. Check voltage between engine cool-
TS ant temperature sensor connector
52 Engine coolant temperature terminal @ and ground with CON-
2)  sensor connector SULT or tester.
Voltage:

Approximately 4.9V
L/OR OK
O B
= CHECK GROUND CIRCUIT. NG | Repair harness or con-
SEF541P 1. Turn ignition switch to “LOCK” posi- nectors.

©

o

tion.
B - — 2. Check harness continuity between
) .
s engine coolant temperature sensor

connector terminal () and engine
> Engine coolant temperature ground.

= 1 sensor connector Continuity should exist
If OK, check harness for short-circuit.

5 OK

&

= CHECK COMPONENT NG .| Replace engine coolant
SEFs42P (Engine coolant temperature sensor). "| temperature sensor.
Refer to “COMPONENT INSPECTION”

on next page.

OK

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

Check ECM (ECCS-D control module)
pin terminals for damage and check the
connection of ECM (ECCS-D control
module) harness connector. Reconnect
ECM (ECCS-D control module) harness
connector and retest.

A

INSPECTION END

EC-361



TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature (ECT) Sensor

N . (Cont’d)
COMPONENT INSPECTION

Engine coolant temperature sensor
Check resistance as shown in the figure.

Temperature °C (°F) Resistance k)
| 20 (68) 21-29
50 (122) 0.68-1.0
SEF152P 90 (194) 0.236 - 0.260
20 If NG, replace engine coolant temperature sensor.
1g -
6 b
g 4r Acceptable
x
g 2r
§ 10
a 0,8
&€ 04t
0,2f
0,1

-20 0 20 40 60 80 100
(-4) (32) (68)(104)(140)(176)(212)
Temperature °C (°F) SEF012P

EC-362



TROUBLE DIAGNOSIS FOR DTC 14

Vehicle speed
sensor

Vehicle Speed Sensor (VSS)

The vehicle speed sensor is installed in the transaxle. It contains
a pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the ECM.

AEC110
Diagnostic
Trouble Code Malfunction is detected when .... Ch?Ck tems
No. (Possible Cause)
14 e The almost 0 km/h (0 mph) signal from vehicle e Harness or connector
speed sensor is sent to ECM even when vehicle is (The vehicle speed sensor circuit is open or
being driven. shorted.)
e Vehicle speed sensor
Y¢ MONITOR Y NO FAIL D OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the vehicle
\I;RIC;’-()S;ESEVB S é%pm " speed sensor circuit. During this check, a DTC might not be
confirmed.
1) Jack up drive wheels.
2) Start engine.
3) Read vehicle speed sensor signal in “DATA MONI-
TOR” mode with CONSULT.
| RECORD The vehicle speed on CONSULT should be able to
CMNVO1 exceed 10 km/h (6 mph) when rotating wheels with

—

[__Ecm__[o[connecTor ]
<

ECCS-D
control
module

ve

uj

[® O

SEF811R

suitable gear position.

Jack up drive wheels.

Start engine.

3) Rotate drive wheel by hand.

4) Check voltage between ECM (ECCS-D control
module) connector terminal and ground with
voltage tester.

Voltage should vary between approx. 0 - 4.2V.

EC-363



TROUBLE DIAGNOSIS FOR DTC 14

Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH 7] - -
ON or START EC VSS 01
1 FUSE
% OB |Referto EL.POWER.
:
(]
Y _ I : Detectable line for DTC
I == : Non-detectable line for DTC
i
Y
=1
hC/I%MEBl;NATION _E Uy
(SPEEDOMETER)
46]m8
rt @
2
N

B

] e < [
E]ju_qE]H

0 [
BlS
@llh.-m_m{zr—@

N

VEHICLE
SPEED
SENSOR

1

<
0]

r'—||—-l26 B B
VSS ECM - "I
(ECCS
CONTROL
MODULE-D) 1
Refer to last page (Foldout page).
SENGED) T S 2 N\ 2 5] o W Y E 1 /o E EX B o
C12]3) o398 B7IR6l35/3433 CECDEETDICEE M1?) . G0l
BR W W
1[2]3[4[<__—>]5]6[7]8 1[2[3[=3]4]5
I EBEDEGHERED Fws 51718 9[101112

101
107,
13

SEF424S



TROUBLE DIAGNOSIS FOR DTC 14

HE QHAE

Combination meter
connector

[Ecv—_[oloowecron] R HERER

Fiog) 20 M38

ECCS-D
control
module

[Q]

YIG

SEF577S

Vehicle Speed Sensor (VSS) (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A 4

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following:

1. Turn ignition switch to “LOCK” posi- "| e Harness connectors
tion. D),

2. Disconnect ECM (ECCS-D control e Harness for open or
module) harness connector and short-circuit between
combination meter harness connec- ECM (ECCS-D control
tor. module) and combina-

3. Check harness continuity between tion meter.

ECM (ECCS-D control module) con- If NG, repair harness or
nector terminal and combination connectors.
meter connector terminal @ .
Continuity should exist.
If OK, check harness for short-circuit.
OK
NG

CHECK SPEEDOMETER FUNCTION.

Make sure that speedometer functions
correctly.

OK

A

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.
A

Check ECM (ECCS-D control module)
pin terminals for damage and check the
connection of ECM (ECCS-D control
module) harness connector. Reconnect
ECM (ECCS-D control module) harness
connector and retest.

A

INSPECTION END

EC-365

Check the following:

e Harness connectors
D,

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

If NG, repair harness or

connectors.

Check vehicle speed

sensor and its circuit.

Refer to EL section.




TROUBLE DIAGNOSIS FOR DTC 15

Sensor coil

~ Control Sleeve Position Sensor (CSPS)

The control sleeve position sensor is installed on the electric
governor. It senses the position of control sleeve (rotor angle)
while the control sleeve is being driven by the electric governor,
and feeds it back to the ECM (ECCS-D control module).

SEF641S
Diagnostic
Trouble Code Malfunction is detected when .... Check ltems
No (Possible cause)
15 e An excessively high or low voltage from the sensor |e Harness or connectors

is detected by ECM (ECCS-D control module).

e An incorrect voltage signal from the sensor is
detected by ECM (ECCS-D control module) during
engine running.

(The control sleeve position sensor circuit is open
or shorted.)
e Control sleeve position sensor

<A\ NN\ W«

— Electronic injection pump harness
J connectors (Control sleeve position
\ sensor) \ -

PROCEDURE

)
2)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

Turn ignition switch to “ON” position and select
“DATA MONITOR” mode with CONSULT.

Start engine and run it for at least 2 seconds at idle
speed.

® "
2)

SEF578S

3)

OR

Start engine and run it for at least 2 seconds at idle
speed.

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

Perform “Diagnostic Test Mode Il (Self-diagnostic

results)”.

EC-366



TROUBLE DIAGNOSIS FOR DTC 15

Control Sleeve Position Sensor (CSPS)
(Cont’'d)

INJECTION PUMP EC‘CSPS'O1

(CONTROL SLEEVE
POSITION SENSOR)

W : Detectable line for DTC
= : Non-detectable line for DTC

——— - ——

JOINT
CONNECTOR-1

- el - -

CSP___CSP__ CSP- CSP-  CSP+ CsP+ |ECM
(ECCS
CONTROL
MODULE-D)

Fi8

-.M

—_—

—IMl

_] r[;
.“-...W_E_I

||_w

&
—_
&)

-
n
w

:
\ 6l718 GY .nnn.. GY

101]102
107108

ferg L)

SEF425S
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TROUBLE DIAGNOSIS FOR DTC 15

A€ B A€

eccsb contr'gl__rp odule Control sleeve
u ECM ]OI CON_NECTQB” position sensor

Control Sleeve Position Sensor (CSPS)

~ (Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

connector
5357 N
— (]2] 3[4\
&6l 1e/ > NG
F51 CHECK POWER SUPPLY CIRCUIT. +| Repair harness or connec-
B @ 1. Turn ignition switch to “LOCK” position. | tors.
B 2. Disconnect ECM (ECCS-D control mod-
ule) harness connector and electronic
NEF587 injection pump harness connector.
3. Check harness continuity between control
E ORSCONNECT DISCONNECT sleeve position sensor connector terminal
Gé} @f@ Eé} ® and ECM (ECCS-D control module)
HS. TS. connector terminals @, @ -
Continuity should exist.
FCCSD °°""3_';“ odule Sgs'}{{;’,', ﬂgﬁ;ﬁ, If OK, check harness for short-circuit.
|[__Ecm__|o]connecTon]| connector
Slel |18/ B
CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or connec-
w w 1. Turn ignition switch to “LOCK” position. tors.
2. Check harness continuity between control
sleeve position sensor connector terminal
NEFS88 @ and ECM (ECCS-D control module)
terminals &, @) -
W ey t ? ey Continuity should exist.
H.S. Eé} E@ T.S. EE—_)] If OK, check harness for short-circuit.
ECCS-D control module Con_tfol sleeve
[Ecm _ ofconnecton]] gg:ﬁ';’c".;e"?% OK
66 62 [
NG -
CHECK GROUND CIRCUIT - I. o| Repair harness or connec-
‘LB @j Check harness continuity between control 1 tors.
B sleeve position sensor connector terminal
(® and ECM (ECCS-D control module) con-
B B nector terminal 2 ; and control sleeve posi-
L] tion sensor connector terminal (?) and ECM
NEF589 (ECCS-D control module) connector terminal
.
E Continuity should exist.
If OK, check harness for short-circuit.
OK
D] \
CHECK GROUND CIRCUIT - II. NG Repair harness or connec-
1) Loosen and retighten engine ground | tors.
SCrews.

NEF399

M€ ®

Control sleeve position
sensor connector
W
11234\
161718/

=1 m

SEF853S

2) Check harness continuity between control
sleeve position sensor connector terminal
@ and engine ground.

Continuity should exist.

If OK, check harness for short-circuit.

LOK
®

EC-368




TROUBLE DIAGNOSIS FOR DTC 15

Control Sleeve Position Sensor (CSPS)

(Cont’d)
®
CHECK COMPONENT NG Have the injection pump

(Control sleeve position sensor).
Refer to “COMPONENT INSPECTION”

assembly serviced by an
authorised service represen-
tative.

below.
L oK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM (ECCS-D control module) pin
terminals for damage and check the connec-
tion of ECM (ECCS-D control module) har-
ness connector. Reconnect ECM (ECCS-D
control module) harness connector and

retest.

INSPECTION END J

AN\ HE®

—_ = Electronic injection
pump harness connectors (4]3 %B
-q (Control sleeve position ~ \8]7]6
sensor)

[Q]

-~ O

NEF406

COMPONENT INSPECTION

Control sleeve position sensor

1. Disconnect electronic injection pump harness connector.
2. Check continuity between terminals @ and ®; @ and ®

and ® and .

Resistance: Approximately 5.8Q [at 23°C (73°F)]

If NG, take proper action.

EC-369



TROUBLE DIAGNOSIS FOR DTC 17

Adjustment
resistor

acteristics.

~ Adjustment Resistor
The adjustment resistor is used to achieve uniform pump char-

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... .
No (Possible Cause)
17 e An excessively high or low voltage from the resistor | @ Harness or connectors

is detected by ECM (ECCS-D control module).

(The adjustment resistor circuit is open or shorted.)
e Adjustment resistor

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

1)  Turn ignition switch to “ON” position.
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.

OR

@ 1) Turn ignition switch to “ON” position and wait at
least 5 seconds.
2) Turn ignition switch to “LOCK” position, wait at
least 5 seconds and then turn to “ON” position.
3) Perform diagnostic test mode Il (Self-diagnostic
results).

EC-370



TROUBLE DIAGNOSIS FOR DTC 17

Adjustment Resistor (Cont’d)

EC-ADJRES-01

— SRR
JU
VAAA| RESISTOR)
L3] L)
G/OR B
I : Detectable line for DTC
== : Non-detectable line for DTC
G/OR B
" 46 || I] 50 ||
QADJ GND-A |ECM
(ECCS
CONTROL
MODULE-D)

(D

1o1fro2]103] fro4fiosfios
tosf10s] [110]111f12
14f11s] [nefirzfiis

11213 n
ETe[71e[s] 35
MEET E H_S.
EREEHE

SEF431S
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TROUBLE DIAGNOSIS FOR DTC 17
Adjustment Resistor (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START
CHECK POWER SUPPLY. NGA Repair harness or con-
& ) ¢ 1. Turn ignition switch to “LOCK"” posi- nectors.
: tion.
ﬁ/électronic injection pump 2. Disconnect electronic injection pump
arness connectors A\ PN
% (Adjustment resistor)  “ SEF5848 haress connector.
3. Turn ignition switch to “ON” position.

DiscomNEET /72 4. Check voltage between injection
% E'é} @i@ @ pump connector terminal (3 and
ground.
Injection pump

connector Voltage:
Approximately 5V

OK

B]
l ! CHECK GROUND CIRCUIT. NG | Repair harness or con-

= 1. Turn ignition switch to “LOCK” posi- nectors
NEF407 tion.

2. Check harness continuity between

B @ l% - injection pump connector terminal
HS. Eé} G@ @ and ECM connector terminal & .

Continuity should exist.

If OK, check harness for short-circuit.

Injection pump

; — connector
I[__ECM |o|coNNECTOR]| %;'?:% ‘ OK
..F1OG 50
CHECK COMPONENT NG | Replace adjustment
oY (Adjustment resistor). "] resistor.
B B Refer to “COMPONENT INSPECTION”

NEF408 on next page.

OK

A
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

A
Check ECM (ECCS-D control module)
pin terminals for damage and check the
connection of ECM (ECCS-D control
module) harness connector.

Reconnect ECM (ECCS-D control mod-
ule) harness connector and retest.

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC 18, 22, 25

Electric Governor (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: If DTC 18, 22, 25 and DTC 15 are displayed, perform
TROUBLE DIAGNOSIS FOR DTC 15. (See EC-366.)

®"

2)
3)

Turn ignition switch to “ON” position and select
“DATA MONITOR” mode with CONSULT.
Start engine and warm it up sufficiently.
Run it for 2 seconds at 3,000 rpm. Return engine
speed to idle, then increase to 3,000 rpm under no
load.

OR

1)
2)

3)
4)

Start engine and warm it up sufficiently.

Run engine for 2 seconds at 3,000 rpm. Return engine
speed to idle, then increase to 3,000 rpm under no
load.

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

Perform “Diagnostic Test Mode 1I” (Self-diagnostic
results).

Note: If malfunction occurs intermittently, conduct suitable
driving pattern for 10 minutes. This makes it possible
to determine DTC.
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TROUBLE DIAGNOSIS FOR DTC 18, 22, 25

Electric Governor (Cont’d)

EC-GOVNR-01

BATTERY
100A s : Detectable line for DTC
== : Non-detectable line for DTC
INJECTION PUMP
w (ELECTRIC
|—2|L‘R—| GOVERNOR)
FUSE Refer to EL-POWER.
BLOCK L) L]
7.5A 158 |W/B)
B/Y B/L
T
GN] B
wiL W/R
WiL W/R
|| 1 || ’T’ |] 7 ||
é Fe) Po) ECCS
|] [I RELAY
Q Q )
T L L
W/G B/P
W/IG B/P
M51
.......... B
I"I"'. F105 I_I‘J
W/G B/P
W/G B/P B/P B/Y B/Y B/L B/L
izl 7 el Ifonl [foz]l lfog] [Foz]l
SSOFF REV REV GE+  GE+ GE- GE- |ECM
(ECCS
CONTROL
MODULE-D)
Refer to last page (Foldout page).
2.
=B
J6l7]8/ Gy 9 [10]11]12]13]14]15]16]17]18[1 9420} W 316 %

102}103)]
h07}108}109
13]14]11)

1]2]3 n
[ET6[7]8]9] []
11]12113]14]
16]17]18

SEF426S
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TROUBLE DIAGNOSIS FOR DTC 18, 22, 25

L N NN \\//<§
erng ’\

SEF634S

Electric Governor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A

CHECK POWER SUPPLY.
Refer to EC-348.

HAE QAE

Injection pump
connector

P

|L_EcM__|o[conNECTOR]| Kz
101107 (i]2]s]4
—— \&[6]7[8/
ECCS-D F51
control
module @
BIY BIY
SEF669S

THEQHE

Injection pump
connector

—

|__Ecm__|o[connecTon]| v,
102+108 ag ‘;
02108, el
ECCS-D F51
control
module BIL BIL
SEF670S

CHECK POWER SUPPLY CIRCUIT.

NG

.| Repair harness or con-

1. Turn ignition switch to “LOCK” posi-
tion.

2. Disconnect ECM (ECCS-D control
module) harness connector and elec-
tronic injection pump harness con-
nector.

3. Check harness continuity between
injection pump connector terminal
(® and ECM (ECCS-D control mod-
ule) connector terminals GoD), GoD).
Continuity should exist.

If OK, check harness for short-circuit.

B \

OK

| nectors.

CHECK GROUND CIRCUIT.

NG

Check harness continuity between
injection pump connector terminal
and ECM (ECCS-D control module)
connector terminals G2, G).
Continuity should exist.

If OK, check harness for short-circuit.

OK

4

Repair harness or con-
nectors.

CHECK COMPONENT

NG

(Electric governor).
Refer to “COMPONENT INSPECTION”
on next page.

Have the injection pump
assembly serviced by an
authorised service repre-
sentative.

OK
v

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

Check ECM (ECCS-D control module)
pin terminals for damage and check the
connection of ECM (ECCS-D control
module) harness connector. Reconnect
ECM (ECCS-D control module) harness
connector and retest.

A4

INSPECTION END

EC-377




TROUBLE DIAGNOSIS FOR DTC 18, 22, 25
Electric Governor (Cont’d)

- COMPONENT INSPECTION
m . &~ | Electric governor

Electromc injection
" Pump harness connectors - 1. Disconnect electronic injection pump harness connector.

'\i (Electric governor)

tfa [3]2]7 2. Check continuity between injection pump connector termi-
el7]el / nals @ and ®.
Resistance: Approximately 0.602 [at 23°C (73°F)]
If NG, replace.
[Q]

SEF635S

EC-378



TROUBLE DIAGNOSIS FOR DTC 21

Timer piston

High
pressure

Fuel injection timing
control valve
SEF638S

Injection Timing Control Valve

The injection timing control valve is built into the fuel injection
pump. It controls the timer piston to change the fuel injection
timing.

The timing control valve is a solenoid valve located in the line
between high-pressure chamber and low-pressure chamber. It
changes fuel pressure in the high-pressure chamber.

When current flows through the solenoid (the solenoid turns ON),
the timing control valve opens, advancing fuel injection timing.
When current does not flow through it, the timing control valve
closes, retarding injection timing.

The ECM (ECCS-D control module) emits an ON-OFF duty sig-
nal. The longer the OFF-duration, the greater the advance angle.
The longer the ON-duration, the greater the retard angle. This
means that changing the ON-OFF duty ratio makes it possible to
achieve an optimal advance angle and accurately control fuel
injection timing.

Diagnostic
Trouble Code
No.

Malfunction is detected when ....

Check Items
(Possible cause)

21

o Injection timing feedback system does not operate
properly. (This system consists essentially of ECM
(ECCS-D control module), injection timing control

e Harness or connectors
[Injection timing control valve, needle lift sensor,
crankshaft position sensor (TDC) circuits]

valve and needle lift sensor.)

e Injection timing control valve

o Needle lift sensor

o Crankshaft position sensor (TDC)
o Air in fuel line

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: If both DTC 21 and 34 or 47 are displayed, perform
TROUBLE DIAGNOSIS FOR DTC 34 or 47. (See EC-399
or EC-414.)

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

2) Start engine and warm it up sufficiently. Run engine
for 2 seconds at 3,000 rpm. Return engine speed to
idle, then increase to 3,000 rpm under no load.

OR

@ 1) Start engine and warm it up sufficiently. Run engine
for 2 seconds at 3,000 rpm. Return engine speed to
idle, then increase to 3,000 rpm under no load.
2) Turn ignition switch to “LOCK” position, wait at least
5 seconds and then turn to “ON” position.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results).

Note: If malfunction occurs intermittently, conduct suitable

driving pattern for 10 minutes. This makes it possible
to determine DTC.
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TROUBLE DIAGNOSIS FOR DTC 21
Injection Timing Control Valve (Cont’d)

IGNITION SWITCH
ON or START EC-TCV-01
] |
FUSE -
10A BLOCK Refer to EL-POWER.
(J/B)
@’_"_l . : Detectable line for DTC
= : Non-detectable line for DTC
BR
@
LG
BR

(INJECTION TIMING
@ CONTROL VALVE)

é INJECTION PUMP

SB SB
Jaml o]l
TCV TCV |ECM
(ECCS
CONTROL
MODULE-D)
F106
Refer to last page (Foldout page).
121314\ 1]2]3T4 5[6]7]8 52
NUGHE @ A EHEEDECHREED Fws C’EBD
101]102f103] {104ft105}106 1]2]3

a
oslioe| [rofiifriz] (516171819]
nafus| frelnf iEiEiEmiE 19|

o
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TROUBLE DIAGNOSIS FOR DTC 21

harness connector

) ) Fuel injection
control valve
R\

SEF672S8

THE R

Injection timing
control valve connector

D)
e

SEF054S

"HEQUE

Injection timing control

= valve connector
[__Ecm_[o]connecTor] F

104110

'

s (]

SEF673S

Injection Timing Control Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK FOR AIR IN FUEL FILTER.

1. Move priming pump up and down to
purge air from fuel filter.

2. Perform “DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCE-
DURE”.

CHECK POWER SUPPLY.

1. Turn ignition switch to “LOCK” posi-
tion.

2. Disconnect injection timing control
valve harness connector.

3. Turn ignition switch to “ON” position.

4. Check harness continuity between
injection timing control valve connec-
tor terminal (@ and ground with
CONSULT or tester.
Voltage: Battery voltage

NG

OK

Check the following:

e Harness connectors
(WD,

e Electronic injection
pump harness connec-
tor

o 10A fuse

e Harness for open or
short-circuit between
injection timing control
valve harness connec-
tor and fuse.

If NG, replace fuse or

repair harness or con-

nectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch to “LOCK” posi-
tion.

2. Disconnect ECM harness connector.

3. Check harness continuity between
injection timing control valve connec-
tor terminal @ and ECM (ECCS-D
control module) terminals (i09),
Go.

Continuity should exist.

NG

If OK, check harness for short-circuit.

lox
®

EC-381

Check the following:

e Electronic injection
pump harness connec-
tor

e Harness for open or
short-circuit between
injection timing control
valve and ECM
(ECCS-D control mod-
ule).

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR DTC 21

Injection Timing Control Valve (Cont’d)

®

|

CHECK COMPONENT

NG

(Injection timing control valve).
Refer to “COMPONENT INSPECTION”
below.

OK

v

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

Check ECM (ECCS-D control module)
pin terminals for damage and check the
connection of ECM (ECCS-D control
module) harness connector. Reconnect
ECM (ECCS-D control module) harness
connector and retest.

A4

INSPECTION END

Injection timing
control valve

2

[Q]

SEF057S

COMPONENT INSPECTION
Injection timing control valve

"| control valve.

Replace injection timing

1. Disconnect injection timing control valve harness connector.
2. Check resistance between terminals D and @.
Resistance: Approximately 1102 [at 20°C (68°F)]
If NG, replace injection timing control valve.
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TROUBLE DIAGNOSIS FOR DTC 23

W27~ Off accelerator
» switch (F/C)

7~ Accelerator pedal
SEF855S

Accelerator Switch (F/C)

The accelerator switch is installed to the accelerator pedal
assembly. The switch senses pressure applied to the accelera-
tor pedal and sends an ON-OFF signal to the ECM (ECCS-D
control module). The ECM (ECCS-D control module) uses the
signal to control the fuel cut operation at deceleration for better
fuel efficiency.

Diagnostic

Trouble Code Malfunction is detected when .... Check ltems
No (Possible cause)
23 e The OFF signal (short) is sent to the ECM e Harness or connectors

(ECCS-D control module) for a certain period of
time even when the accelerator pedal is not being

depressed.

(The switch circuit is shorted.)
e Accelerator switch (F/C)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

!
2)

3)

Turn ignition switch to “ON” position and select
“DATA MONITOR” mode with CONSULT.
Depress and release accelerator pedal once for 15
seconds.
Repeat step 2 for 26 times.

OR

1)
2)

Turn ignition switch to “ON” position.

Depress and release accelerator pedal once for 15
seconds.

Repeat step 2 for 26 times.

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

Perform “Diagnostic Test Mode Il (Self-diagnostic
results).
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TROUBLE DIAGNOSIS FOR DTC 23

Accelerator Switch (F/C) (Cont’d)

EC-APP/SW-01

ECM
(ECCS
CONTROL
IDLE2 MODULE-D)
(GID)
|| 29 II
L
l I : Detectable line for DTC
I—.—| =mem : Non-detectable line for DTC
He@
i
L
|] 1 ||
ACCELERATOR
DEPRESSED | SWITCH (F/C)
— (M22)
RELEASE T

n
ofw
<5
Bl
2»
NE
@

1[2]3[4 5]6]7]8 1
-2 AL EEEDEEEHEES Fws 57

102}103] [104

106]103] 110,
14fus| fue GmiE

SEF427S
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TROUBLE DIAGNOSIS FOR DTC 23

Accelerator switch (F/C)

L 5 s
Accelerator pedal
>/\\ ./{\—, /Ac\l::e]k'arator,

l

)]y h switch (F/C)
harness
’ I’ ( / //L' connector
/ ' ! NEF410
¥ MONITOR ¥ NOFAIL []
ACCEL SW(FC) OFF
I RECORD |
CMNAO1

ECCS-D

"B E @

control module

[ Ecm ﬂconnscmaﬂ

29

F106
L i
® © =
SEF590S
E & DISCONNECT
M E &
Accelerator
@ 3 switch connector
ts [Q]
SEF591S

"HEQHAE

Accelerator switch

connector

[[_Ecm__ [o[connecToR||

F106

ECCS-D
control
module

29

vz2)
L[] L

SEF592S

Accelerator Switch (F/C) (Cont’d)

DIAGNOSTIC PROCEDURE

L INSPECTION START
v
CHECK OVERALL FUNCTION. ‘ OK I INSPECTION END
1. Turn ignition switch to “ON” posi-
tion.

2. Check “ACCEL SW (F/C)” in
“DATA MONITOR” mode with
CONSULT.

Accelerator pedal released:
OFF
Accelerator pedal depressed:
ON
OR

pury

. Turn ignition switch to “ON” posi-
tion.
2. Check voltage between ECM
(ECCS-D control module) connec-
tor terminal @ and ground.
Voltage:
Accelerator pedal released
Battery voltage
Accelerator pedal depressed
Approximately OV

®

CHECK COMPONENT
[Accelerator switch (F/C)].
Refer to “COMPONENT INSPECTION”

NG
B| \4

CHECK GROUND CIRCUIT. - »| Check the following:

1. Turn ignition switch to “LOCK” position. "| @ Harness connectors

2. Loosen and retighten engine ground @,

Screws. . @ Harness for open or short-

3. Dnsscogg:rc‘:; gt%c;elerator switch (F/C) har- circuit between accelerator
ness . switch (F/C) and engine

4. Check harness continuity between accel- ground.( ) 9
:;égi?‘?gri(‘ﬂ:l 30""90‘0" terminal ® and If NG, repair harness or con-

. nectors.
Continuity should exist.
If OK, check harness for short-circuit.
OK
v

CHECK INPUT SIGNAL CIRCUIT. NG Check the following:

1. Eisconnect EC(I;{/I (ECCS-D control module) " 7| e Harness connectors

arness connector. ([GBRCD)

2. Check harness continuity between ECM @ Harness for open or short-
(ECCS-D control module) connector termi- circuit between accelerator
?earlmalagg accelerator switch connector switch (F/C) and ECM

. ECCS-D control module).
Continuity should exist. ( )
v oK
NG

on next page.
¢ OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

v

Trouble is not fixed.

Check ECM (ECCS-D control module) pin
terminals for damage and check the connec-
tion of ECM (ECCS-D control module) har-
ness connector. Reconnect ECM (ECCS-D
control module) harness connector and

retest.
v

| INSPECTION END

EC-385

Replace accelerator switch
(F/C).




TROUBLE DIAGNOSIS FOR DTC 23

Accelerator pedal /j
7

ﬁ

A

3

Accelerator Switch (F/C) (Cont’d)

- COMPONENT INSPECTION

Accelerator switch (F/C)

1. Disconnect accelerator switch (F/C) harness connector.
2. Check continuity between accelerator switch connector ter-
minals @ and ®.

[ |

Accelerator switch (F/C)
harness connector

Conditions Continuity
Accelerator pedal released No
Accelerator pedal depressed Yes

If NG, replace accelerator pedal assembly.

CAUTION:

e If accelerator position sensor or ECM (ECCS-D control
module) connector is disconnected, perform following
operation:

Select “OFF ACCEL PO SIG” in ACTIVE TEST mode.
Touch “CLEAR”.

@ Start and warm up engine. After engine has warmed

up, let engine idle for 10 minutes.

e Do not disassemble accelerator pedal assembly.
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TROUBLE DIAGNOSIS FOR DTC 27, 31

Engine Control Module (ECM)-ECCS-D
Control Module

The ECM (ECCS-D control module) consists of a microcomputer
and connectors for signal input and output and for power supply.
The module monitors and controls the engine operation.

SEC220B

Diagnostic Check Item
Trouble Code Malfunction is detected when .... .
No. (Possible Cause)
27, 31 e ECM (ECCS-D control module) calculation func- |e ECM
tion is malfunctioning. (ECCS-D control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1)  Turn ignition switch to “ON” position.
2) Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 2 seconds.
OR
@ 1) Turn ignition switch to “ON” position.
2) Wait at least 2 seconds.
3) Turn ignition switch to “LOCK” position, wait at
least 5 seconds and then turn to “ON” position.
4) Perform “Diagnostic Test Mode 11" (Self-diagnostic
results).
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TROUBLE DIAGNOSIS FOR DTC 27, 31

Engine Control Module (ECM)-ECCS-D
Control Module (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

I

1) Turn ignition switch to “ON”
position.

2) Select “SELF DIAG
RESULTS” mode with CON-
SULT.

3) Touch “ERASE”.

OR

1) Turn ignition switch to “ON”
position.

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

A

PERFORM SELF-DIAGNOSIS.
Select “SELF DIAG RESULTS”
mode with CONSULT.
OR
PERFORM “Diagnostic Test
Mode 11” (SELF-DIAGNOSTIC
RESULTS).

'

Is the DTC 27, 31 displayed again? Yes | Replace ECM.

lNo

INSPECTION END

h 4
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TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat)
SYSTEM DESCRIPTION

Vehicle speed sensor Vehicle speed R
ECM
i Engine coolant temperature (ECCS-D Cooling
Engine coolant temperature sensor s control > fan
mOdU’e) re[ay(s)
Air conditioner switch Air conditioner “ON” signal

The ECM (ECCS-D control module) controls the cooling fan corresponding to the vehicle speed, engine
coolant temperature, air conditioner system pressure and air conditioner ON signal. The control system has
3-step control [HIGH/LOW/OFF].

Operation

Air conditioner switch is “OFF”. Air conditioner switch is “ON”.
e — 2 o~ Q>
E 5:) £ s
g s 102 (216) g < TR
§ 98 (208) £ : SRR
‘g 96 (205) ‘é 102 (216) SLLLRREERRKS
: : )
o T o
2 I T T g /
g 20 80 2 20 80

(12) (50) w (12) (50)
Vehicle speed km/h (mph) Vehicle speed km/h (mph)
P Cooling fans operate at “High”
D : Cooling fans do not operate. YR Cooling fans operate at “Low” speed. @ : speed.g P 9 NEF412

ON-BOARD DIAGNOSIS LOGIC

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
indicated.

Dlaggcz)sdt:;: :l'cr)c.)uble Malfunction is detected when ... (Pgsh;;::tg;:jsse)
28 e Cooling fan does not operate properly (Over- e Harness or connectors
heat). (The cooling fan circuit is open or shorted.)
e Cooling fan system does not operate properly |e Cooling fan
(Overheat). e Radiator hose
e Engine coolant was not added to the system e Radiator
using the proper filling method. e Radiator cap

e Water pump

e Thermostat

e Fan belt

e Engine coolant temperator sensor

For more information, refer to “MAIN 12
CAUSES OF OVERHEATING”, EC-397.

CAUTION:
When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA
section (“Changing Engine Coolant”, “ENGINE MAINTENANCE”). Also, replace the engine oil.

a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute. Be sure
to use coolant with the proper mixture ratio. Refer to MA section (“Anti-freeze Coolant Mixture
Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS”).

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

EC-389




TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat) (Cont’'d)

OVERALL FUNCTION CHECK

" 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. Seri-
MAX. ous burns could be caused by high pressure fluid escaping
- oK 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.

AEC640 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
macTveTesT® [ below the proper range, skip the following steps and go to
COOLING FAN OFF “DIAGNOSTIC PROCEDURE”, EC-392.

2) Confirm whether customer filled the coolant or not. If cus-
tomer filled the coolant, skip the following steps and go to
. “DIAGNOSTIC PROCEDURE”, EC-392.
COOLANTEWPIS — 80°C 3) Turn ignition switch to “ON” position.
4) Perform “COOLING FAN” in “ACTIVE TEST”
mode with CONSULT (LOW speed and HI speed).
[CH [ Low |ISEE oR

CATCO! @ 3) Start engine.
Be careful not to overheat engine.

Set temperature control lever to full cold position.

5) Push Air Conditioner switch to “ON” position.

6) Turn blower fan switch to “ON” position.

7) Run engine at idle for a few minutes with Air Con-
ditioner operating.
Be careful not to overheat engine.

8) Make sure that cooling fan operates at low speed.

A — 9) Turn ignition switch to “LOCK” position.
@‘ y( 7 e 10) Push Air Conditioner switch and turn blower fan
\j < SEC163BA

switch to “OFF” position.

Cooling fan 4)

11) Disconnect engine coolant temperature sensor

harness connector.

a Cooling fan 12) Connect 150Q resistor to engine coolant tempera-
=L Engine ctoolant ture sensor harness connector.
kit udod 13) Restart engine and make sure that cooling fan

DISCOMECT operates at higher speed than low speed.
ié:) Be careful not to overheat engine.

150Q resistor

MECA475B
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TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat) (Cont’d)

BATTERY IGNITION SWITCH EC-COOL/F-01
|
57 on 155
E % 104 (J/B) Refer to EL-POWER.
) T SR : Detectable line for DTC
|@]| s : Non-detectable line for DTC
40A 50A BR i
% (e i
o ﬁ
BR BR
21 =1 =1
COOLING [e] T2] COOLING
FAN FAN
é RELAY-3 % RELAY-1
€D (E25)
] (AJ [Ny A
LG l LG/R
COOLING
COOLING TRIPLE- FAN
FAN HigH | PRESSURE M)[moTor-2
MOTOR-1 SWITCH
LOW_T
] (]
B B
> -+
LG/R LG _.
2220
(F2)
LGI/H ® LIG
LG/R LG " IB I
[ I N 1 ]
RFRL RFRH oo ®
MODULE-D) % =
G GD
__ Refer to last page (Foldout page).
a8 ] 5] — AN\
EXAE® EEME EXTED
3 T 3 B 3 T B B 3[4/ B
R
1 NCEz
(&
r
1o1f102}103] [104ft05}106 12]3] f4]
Ho7fosfios] ol i Bmﬂmmmmg Fi08 W
mafianis) [16[117]18) e Tigial w =
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TROUBLE DIAGNOSIS FOR DTC 28

Cooling fan relay 3

Cooling fan relay 1
NEF413

Cooling Fan (Overheat) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

M ACTIVETESTR []

COOLING FAN OFF

COOLAN TEMP/S 88°C

[ H [ Low |

CATCO1A

Y

[ CHECK COOLING FAN LOW

NG

Check cooling fan low

SPEED OPERATION.
1. Disconnect cooling fan relay-3.

2. Turn ignition switch to “ON”
= position.

3. Perform “COOLING FAN” in
“ACTIVE TEST” mode with
CONSULT.

OR

Cooling fan

A (=
@) i
SEC163BA

. Start engine.

. Set temperature lever at full

cold position.

4. Turn Air Conditioner switch
to “ON” position.

5. Turn blower fan switch to
“ON” position.

6. Run engine at idle speed for
a few minutes with Air Con-
ditioner operating.

7. Make sure that cooling fan

operates at low speed.

W AcTIVETESTE [
COOLING FAN OFF

COOLAN TEMP/S 80°C

[ H [ ow |

CATCO1

OK

E A4

speed control circuit.
(Go to[ PROCEDURE A ].)

CHECK COOLING FAN HIGH

NG

Check cooling fan high

SPEED OPERATION.
1. Turn ignition switch to “LOCK”
position.

2. Reconnect cooling fan relay-3.

3. Disconnect cooling fan relay-1.

4. Turn ignition switch to “ON”

position.

5. Perform “COOLING FAN” in

“ACTIVE TEST” mode with
CONSULT.

Cooling fan

Engine coolant

temperature sensor
harness connector

DISCONNECT

150 kQ resistor

MECA475B

OR
. Turn Air Conditioner switch
and blower fan switch to
“OFF” position.

5. Disconnect engine coolant
temperature sensor harness
connector.

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

7. Restart engine and make
sure that cooling fan oper-
ates at higher speed than
low speed.

¢0K

(Go to EC-396.)

EC-392

" | speed control circuit.

(Go to[ PROCEDURE B |-)




TROUBLE DIAGNOSIS FOR DTC 28

- DISCONNECT . DISCONNECT

Cooling fan relay-1

connector F Cooling fan motor-1
3] C%) connector
@ ft @
ti
®

@- @m

NEF574

! \
E Under the vehicle AJ/C compressor

Cooling fan motor-1

\{amess connector

NEF416

Radiator

Under the vehnclef——k \

Cooling fan
motor-2
harness
connector

Cooling Fan (Overheat) (Cont’d)

| PROCEDURE A

| INSPECTION START

|

v
CHECK POWER SUPPLY. NG | Check the following:
1. Turn ignition switch to “LOCK” position. " | @ 10A fuse
2. Disconnect cooling fan relay-1 and fan @ 40A, 100A, fusible links
motor-1 connector. e Harness for open or short-
3. Turn ignition switch to “ON” position. circuit between cooling fan
4. Check voltage between cooling fan motor-1 and battery.
motor-1 connector terminal (@), fan relay-1 e Harness for open or short-
connector terminal () and ground with circuit between cooling fan
CONSULT or voltage tester. relay-1 and fuse.
Voltage: Battery volitage If NG, replace fuse or fusible
links or repair harness or
OK connectors.
\4
CHECK GROUND CIRCUIT. NG .| Repair harness or connec-

1. Turn ignition switch to “LOCK” position.

2. Disconnect cooling fan relay-2 harness
connector.

[ﬂ 3. Check harness continuity between

cooling fan relay-1 connector terminal

(® and cooling fan relay-2 connector

terminal (@ ; cooling fan motor-1 con-

nector terminal (@ and cooling fan

relay-2 connector terminal (3 .

Continuity should exist.

If OK, check harness for short-circuit.

Check harness continuity between

cooling fan motor-2 connector termi-

nal @ and cooling fan relay-1 con-

nector terminal @ .

Continuity should exist.

If OK, check harness for short-circuit.

A -

E ﬁ DISCONNECT “ . DISCONNECT

Coohng fan motor-1

Cooling fan connector Cooling fan relay-2
relay-1 2) (E19 connector
connector F
3
SH Eo
(2x11] L5
5] e
{ G/IY GIY
NEF414
msccmnscr .l . DISCONNECT
Cooling ian
Cooling fan motor-2 connector
rela_y-1 connector

12
F?i———1 ‘ E18
2 1
5 WIL WIL

(&

= NEF575

v OK
©

EC-393

7] tors.




TROUBLE DIAGNOSIS FOR DTC 28

Cooling fan relay-1

connector [
|__Ecm__|o| connecTon]| EDEL
: B
ECCS-D
control @
module LG/R LG/R
NEF418
DISCONNECT (
A€ @ D
Cooling fan
) Cooling fan relay-2
C<|>olm39 fan  motor-1 ? conector
relay- t
e or connector [2 g 1] )
= aID |
[21X[1
5] Wie BR
o
BR e R =
NEF419

. |

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM (ECCS-D control module)
harness connector.

2. Check harness continuity between ECM
(ECCS-D control module) terminal (1 and
cooling fan relay-1 connector terminal (@) .
Continuity should exist.

If OK, check harness for short-circuit.

NG

| Check the following:

¢0K

”| @ Harness connectors (E22),

@ Harness for open or short-
circuit between cooling fan
relay-1 and ECM (ECCS-D
control module)

If NG, repair harness or con-

nectors.

CHECK COMPONENT
(Cooling fan relay-1, 2).
Refer to “COMPONENT INSPECTION”,

EC-398.
i OK

NG ‘ Replace cooling fan relay. ]

CHECK COMPONENT
(Cooling fan motors).
Refer to “COMPONENT INSPECTION”,

EC-398.
L OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM (ECCS-D control module) pin
terminals for damage and check the connec-
tion of ECM (ECCS-D control module) har-
ness connector. Reconnect ECM (ECCS-D
control module) harness connector and

retest.

l INSPECTION END |

(PROCEDURE B |

l INSPECTION START J

v

NG | Replace cooling fan motors. |

CHECK POWER SUPPLY.

NG

| Check the following:

1. Turn ignition switch to “LOCK” position.

2. Disconnect cooling fan relay-2, 3 and cool-
ing fan motor-1.

3. Turn ignition switch to “ON” position.

4. Check voltage between cooling fan
motor-1 connector terminal (@) ; cooling fan
relay-2 connector terminal (3) ; cooling fan
relay-3 connector terminals @ & @ and
ground with CONSULT or voltage tester.
Voltage: Battery voltage

lox

®

EC-394

o 10A-fuse

® 40A, 100A fusible links

o Harness for open or short
between fan motor-1 and
fusible link or fan relay-2, 3
and fuse.

If NG, replace fuse or fusible

link or repair harness or con-

nectors.




TROUBLE DIAGNOSIS FOR DTC 28

HE R HE

Cooling fan motor-1 Cooling fan relay-2

connector connector
an) 3
[2]e]1]
ED E52) -
G/B G/B

Cooling fan
motor-2
connector == connector

Cooling fan relay-3
3
Gib) X

5]

WiL WL

Cooling Fan (Overheat) (Cont’d)

©

l

CHECK GROUND CIRCUIT.

NG Repair harness or connec-

1. Turn ignition switch to “LOCK” position.

2. Disconnect cooling fan motor-1 harness
connector and cooling fan motor-2 harness
connector.

3. Check harness continuity between

cooling fan motor-1 connector termi-

nal @ and cooling fan relay-2 con-
nector terminal (3 ; cooling fan
motor-2 connector terminal () and
cooling fan relay-3 connector terminal

(® ; cooling fan relay-2 connector ter-

minal & and ground.

Continuity should exist.

If OK, check harness for short-circuit.

Check harness continuity between

n -

tors.

cooling fan motor-2 and ground.

OK

v

CHECK OUTPUT SIGNAL CIRCUIT.

NG | Check the following:

1. Disconnect ECM (ECCS-D control module)

"| @ Harness connectors
D, (FD

e Harness for open or short-
circuit between cooling fan
relay-2, 3 and ECM.

If NG, repair harness or con-

nectors.

NG | Replace cooling fan relays. l

NEF420 harness connector.
2. Check harness continuity between ECM
ll DISCONNECT (ECCS-D control module) terminal 33 and
Eé} @ cooling fan relay-3 connector terminal (9
T.S. & cooling fan relay-2 connector terminal
Continuity should exist.
Cooling fan If OK, check harness for short-circuit.
motor-2 connector l OK
@ CHECK COMPONENT
te__ o (Cooling fan relay-2, 3).
1 Refer to “COMPONENT INSPECTION”,
Ners7e | | EC-398.
i OK
DISCONNECT DISCONNECT
€ OHE | mom
HS. T.S. (Cooling fan motors).
Cooling  Cooling Refer to “COMPONENT INSPECTION”,
fan fan EC-398.
relay-3 relay-2

I Ecm |ofconnecToR]|

connector connector
— —

v 3] 3]
(ECCS-D pqy) Ll
control L2 -
module) @
LG @ LG JLG
po__ o NEF421

NG l Replace cooling fan motors. ]

¢0K

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM (ECCS-D control module) pin
terminals for damage and check the connec-
tion of ECM (ECCS-D control module) har-
ness connector. Reconnect ECM (ECCS-D
control module) harness connector and

retest.

INSPECTION END

EC-395



TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat) (Cont’d)

CHECK COOLING SYSTEM FOR LEAK.
Apply pressure to the cooling system with a
tester, and check if the pressure drops.
Testing pressure:

157 kPa (1.6 kg/cm?, 23 psi)
Pressure should not drop.
CAUTION:
Higher than the specified pressure may
cause radiator damage.

NG

Check the following for leak:

SLC755AB

OK
v

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:
78 - 98 kPa (0.8 - 1.0 kgicm?, 11 - 14 psi)

OK
v

SLC343

CHECK THERMOSTAT.
1. Check valve seating condition at normal
room temperatures.
It should seat tightly.
2. Check valve opening temperature and
valve lift.
Valve opening temperature:
88°C (190°F) [standard]
Maximum valve lift:
10 mm/100°C (0.39 in/212°F)
3. Check if valve is closed at 5°C (41°F)
below valve opening temperature.
For details, refer to LC section (“Thermo-

stat”).
l OK

@ Hose

@ Radiator

o Water pump

Refer to LC section (“Water
Pump”).

NG l Replace radiator cap.

NG I Replace thermostat

Check engine coolant temperature sensor.
Refer to “COMPONENT INSPECTION”,

NG

.| Replace engine coolant tem-

EC-362.
1 oK

If the cause can not be isolated, go to “MAIN
12 CAUSES OF OVERHEATING” on next

page.
v

INSPECTION END

" | perature sensor.

Perform FINAL CHECK by the following procedure after

repair is completed.

1. Warm up engine. Run the vehicle for at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instru-
ment panel. If the reading shows an abnormally high
temperature, another part may be malfunctioning.

2. Stop vehicle and let engine idle. Check the intake and
exhaust systems for leaks by listening for noise or visually

inspecting the components.

3. Allow engine to cool and visually check for oil and coolant
leaks. Then, perform “OVERALL FUNCTION CHECK”.

EC-396



TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat) (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Check/Equipment Condition Reference page
OFF 1 e Blocked radiator e Visual No blocking —
e Blocked condenser
o Blocked radiator grille
e Blocked bumper
2 e Coolant mixture e Coolant tester 50 - 50% coolant mix- | See “RECOMMENDED
ture FLUIDS AND LUBRI-
CANTS” in MA section
3 e Coolant level o Visual Coolant up to MAX level | See “Changing Engine
in reservoir tank and Coolant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
section
4 e Radiator cap o Pressure tester 59 - 98 kPa See “System Check”
(0.6-1.0 kg/cm?, 9 - 14 | “ENGINE COOLING
psi) SYSTEM?” in LC section
ON*2 5 e Coolant leaks e Visual No leaks See “System Check”
“ENGINE COOLING
SYSTEM” in LC section
ON*2 6 e Thermostat e Touch the upper and | Both hoses should be See “Thermostat” and
lower radiator hoses | hot “Radiator”, “ENGINE
COOLING SYSTEM” in
LC section
ON*' 7 e Cooling fan e CONSULT Operating See “TROUBLE DIAG-
NOSIS FOR DTC 28~,
EC-392.
OFF 8 e Combustion gas leak |e Color checker chemi- | Negative —
cal tester 4 Gas ana-
lyzer
ON*3 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 “Changing Engine
reservoir tank ing and idling Coolant”, “ENGINE
MAINTENANCE” in MA
section
OFF*4 10 e Coolant return from e Visual Should be initial level in | See “ENGINE MAINTE-
reservoir tank to radia- reservoir tank NANCE” in MA section
tor
OFF 11 o Cylinder head e Straight gauge feeler |0.1mm (0.004 in) Maxi- |See “Inspection”, “CYL-
gauge mum distortion (warping) | INDER HEAD” in EM
section
12 e Cylinder block and e Visual No scuffing on cylinder

pistons

walls or piston

See “Inspection”, “CYL-
INDER BLOCK” in EM
section

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

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

*4: After 60 minutes of cool down time.
For more information, refer to “OVERHEATING CAUSE ANALYSIS” in LC section.

EC-397



TROUBLE DIAGNOSIS FOR DTC 28

Cooling fan relay 1 & 2

[ola]n

NEF584

DISCONNECT
A€

Cooling fan
motor-1 & -2 @

AEC781

Cooling Fan (Overheat) (Cont’d)
COMPONENT INSPECTION

Cooling fan relays-1, -2, -3
Check continuity between terminals @ and ®.

Conditions Continuity
12V direct current supply between relay Yes
terminals O and @

No current supply No

If NG, replace cooling fan relay.

Cooling fan motors-1 and -2

1. Disconnect cooling fan motor harness connectors.

2. Supply cooling fan motor terminals with battery voltage and
check operation.

Terminals

(®) ©)

Cooling fan motor-1 and -2 ©) @

Cooling fan motor should operate.
If NG, replace cooling fan motor.

EC-398



TROUBLE DIAGNOSIS FOR DTC 34

Terminal Needle Lift Sensor (NLS)

The needle lift sensor is built into the No. 1 nozzle. Its piezo-
electric element senses changes in fuel injection timing caused
by fuel temperature, etc. This change of fuel injection timing is
sent as a pulse signal to the ECM (ECCS-D control module).

Piezo-electric element

SEF604S
Diagnostic
Trouble Code Malfunction is detected when ... Check Items
No. (Possible Cause)
34 e An improper signal from the sensor is sent to ECM | e Harness or connectors
(ECCS-D control module). (The sensor circuit is open or shorted.)

o Needle lift sensor
e Air in fuel line
e Clogging No. 1 injection nozzle

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch to “ON” position and select
“DATA MONITOR” mode with CONSULT.
2) Start engine and run it for at least 15 seconds at idle

speed.
OR
@ 1) Start engine and run it for at least 15 seconds at idle
speed.

2) Turn ignition switch to “LOCK” position, wait at
least 5 seconds and then turn to “ON” position.

3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results).

EC-399



TROUBLE DIAGNOSIS FOR DTC 34
Needle Lift Sensor (NLS) (Cont’d)

NEEDLE EC'NLS’01
LIFT
SENSOR
| N N |
- w
S : Detectable line for DTC
" =, = : Non-detectable line for DTC
‘~-R--
| |
1 !
1 I
] I
I I
1 |
| |
1 |
| |
I !
I I
1 1
| |
I I
I I
1 1
I |
I I
] A ]
I ]
I I
| |
| |
I |
] ]
| |
] ]
I |
I !
| |
| I
1 ]
1 | JOINT
| | CONNECTOR-2
1 | -
L : = JOINT
("] @ e [conNECTOR-1

F107

B

w I I
B B B
i i
NLS ECM ®
(ECCS
CONTROL 1B
MODULE-D) = 2

D]
ZD) [T HED.
GY GY

101f102]103] fr04f10s]106 1]2]3] [4]
o7fislios| [rrofrnifinz Emigmﬂ [10]
aftiafis) fi6fti7[t18] Fer TRl

SEF428S
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TROUBLE DIAGNOSIS FOR DTC 34

NEF399

c

SEF606S

[_Ecm “fo connecTor |

AE QA€

Needle lift sensor
conector

B
=
ECCS-D
control Q]
module W w
SEF607S
E & DISCONNECT (‘
A€
Needle lift
sensor connector
b
W
o o
SEF608S

Needle Lift Sensor (NLS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK FOR AIR IN FUEL FILTER.

1. Move priming pump up and down to
purge air from fuel filter.

2. Perform “DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCE-
DURE".

B] v

Loosen and retighten engine ground
screws.

v

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch to “LOCK” posi-
tion.

2. Disconnect ECM (ECCS-D control
module) harness connector and
needle lift sensor harness connector.

3. Check harness continuity between
needle lift sensor connector terminal
® and ECM (ECCS-D control mod-
ule) connector terminal (9 .
Continuity should exist.

If OK, check harness for short-circuit.

NG

OK

D v

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

Check resistance between needle lift
sensor connector terminal O and
engine ground.

Continuity should exist.

If OK, check harness for short-circuit.

NG

lOK

CHECK NO. 1 INJECTION NOZZLE

FOR CLOGGING.

Refer to spray pattern test of “INJEC-
TION NOZZLE".

If NG, replace No. 1 injection nozzle.

Y

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM (ECCS-D control module)
pin terminals for damage and check the
connection of ECM (ECCS-D control
module) harness connector. Reconnect
ECM (ECCS-D control module) harness
connector and retest.

v

INSPECTION END

EC-401

| nectors.

Repair harness or con-




TROUBLE DIAGNOSIS FOR DTC 36, 37, 38

~ Fuel Cut Solenoid Valve
Fuel cut solenoid valve When the ignition switch is OFF, the ECM (ECCS-D control
module) turns the fuel cut solenoid valve OFF (under this
condition, no current flows through the fuel cut solenoid valve),
Ignition shutting off fuel supply.

vl L When the engine is not operating due to trouble, the fuel cut
solenoid valve may or may not be OFF even when the ignition
switch is ON.

SEF667S
Diagnostic
Trouble Malfunction is detected when ... Ch?Ck ltems
(Possible Cause)
Code No.

36, 37, 38 | e Fuel cut solenoid valve circuit is malfunctioning.

e Main power supply circuit (ECM (ECCS-D control
module) terminals (316), (311)) and fuse

e Harness or connectors
(The solenoid valve circuit is shorted.)

e Fuel cut solenoid valve

e ECM (ECCS-D control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

i
3)
4)

Turn ignition switch to “ON” position.
Select “DATA MONITOR” mode with CONSULT.
Start engine.
Turn ignition switch to “LOCK” position, wait at
least 5 seconds.

OR

® 2

3)

Start engine.

Turn ignition switch to “LOCK” position, wait at
least 5 seconds and then turn to “ON” position.
Perform “Diagnostic Test Mode 11" (Self-diagnostic
results).

EC-402



TROUBLE DIAGNOSIS FOR DTC 36, 37, 38

Fuel Cut Solenoid Valve (Cont’d)

BATTERY B EC'FCUT‘O1

100A

B : Detectable line for DTC
== : Non-detectable line for DTC

Refer to EL-POWER.

FUSE
BLOCK

B ot

7.5A S 15A (JC'{/'% Ir'\:JJ%CTéON PUMP
r 5 (FUEL CUT
SOLENOID VALVE)
T E102
(£2N) L]
V\iL W/R = BIY
WiL W/R
> 7
é P on |Eccs
n l] RELAY
S 1 R
[N LT
WIG B/P
W/G B/P
oe-- 0.2y
w/G G BIP
W/G B/P B/P BIY B/Y
[l el (G firs)l {313
SSOFF REV REV FCV FCV ECM
(ECCS
CONTROL
MODULE-D)
Refer to last page (Foldout page).
)
112
121372\ 12[3[4|<__—>]5]6]7]8
s&l7 ej g Z 9 [1o[1[12[13[14[15[16[17[18]19{20] F\1’35

102]103]
108109
114115

SEF429S



TROUBLE DIAGNOSIS FOR DTC 36, 37, 38

/s/t \
P\ VA
= Electronic injection :
=, \ pump harness
! connectors (Fuel cut
solenoid valve) SEF636S

Fuel Cut Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A

CHECK POWER SUPPLY.
Check power supply. Refer to EC-348.

AE QAE

Electronic injection
pump harness

[ _Eecm |0l connector] connector k1
113, 115 [6]7]8/

3

CHECK OUTPUT SIGNAL CIRCUIT.
1. Turn ignition switch to “ON”
position.

2. Select “FUEL CUT SOL/V” in
“ACTIVE TEST” mode with
CONSULT.

3. Touch “ON” and “OFF” alter-
nately.

4. Check that operating sound is
emitted.

OR

NG

> Repair harness or con-

B/Y B/Y
NEF422
W ACTIVETESTE []
FUEL CUT SOWV ON
========= MONITOR =======z==
CKPS*RPM (TDC) Orpm

IRIN [ON/OFF[ OFF |

CATFO1

. Turn ignition switch to
“LOCK” position.

2. Disconnect ECM (ECCS-D
control module) harness con-
nector and electronic injection
pump harness connector.

3. Check harness continuity

between terminal @ and

ECM (ECCS-D control mod-

ule) connector terminals (i15).

Continuity should exist.

If OK, check harness for

below.

nectors.

short.
OK
A
CHECK COMPONENT NG .| Replace fuel cut solenoid
(Fuel cut solenoid valve). "] valve.
Refer to “COMPONENT INSPECTION”

OK

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-
ness connector and retest.

A

INSPECTION END

EC-404




TROUBLE DIAGNOSIS FOR DTC 36, 37, 38

Fuel Cut Solenoid Valve (Cont’d)

COMPONENT INSPECTION

Fuel cut solenoid valve

1. Remove fuel cut solenoid valve.

2. Check for lifting shaft when applying 12V direct current to
terminals.

If NG, replace fuel cut solenoid valve.

Shaft SEF859S

EC-405



TROUBLE DIAGNOSIS FOR DTC 42

Fuel Temperature Sensor (FTS)
The fuel temperature sensor is used to detect the fuel tempera-
- ture in the injection pump. The sensor modifies a voltage signal
——— from the ECM (ECCS-D control module). The modified signal
returns to the ECM (ECCS-D control module) as the fuel tem-
perature input. The sensor uses a thermistor which is sensitive
i to the change in temperature. The electrical resistance of the
thermistor decreases as temperature increases.
*: The sensor cannot
be removed from Fuel temperature
injection pump. sensor
SEF666S
20 ¢ (Reference data)
10 ; _
H F Engine coolant tem Voltage Resistance
g 4r Acceptable perature V) *Q)
E sl °C (°F)
c
% (13135 -20 (-4) 4.6 13.6 - 16.3
€ 04} 20 (68) 3.5 23-25
02f 25 (77) 3.3 1.9-2.1
0.1 1 i 1 i A 1 i
-20 0 20 40 60 80 100 50 (122) 2.2 0.75 - 0.86
(-4) (32) (68)(104)(140)(176)(212)
Temperature °C (°F) SEF012P 60 (140) 1.8 0.538 - 0.624
80 (176) 1.2 0.289 - 0.344
Diagnostic
Trouble Code Malfunction is detected when ... Ch?CK ltems
No (Possible Cause)
e An excessively high or low voltage from the sensor | e Harness or connectors
42 is detected by ECM (ECCS-D control module). (The sensor circuit is open or shorted.)
e Fuel temperature sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1)  Turn ignition switch to “ON” position.
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
OR

@ 1) Turn ignition switch to “ON” position and wait at
least 5 seconds.
2) Turn ignition switch to “LOCK” position, wait at
least 5 seconds and then turn to “ON” position.
3) Perform “Diagnostic Test Mode I1” (Seli-diagnostic
results).

EC-406



TROUBLE DIAGNOSIS FOR DTC 42
Fuel Temperature Sensor (FTS) (Cont'd)

EC-FTS-01

INJECTION PUMP
(FUEL TEMPERATURE
@ SENSOR)

e
o

W : Detectable line for DTC
== : Non-detectable line for DTC

2
>

ECM

(ECCS
CONTROL
MODULE-D)

F106

EEHE

[11]12[13]14

t02f103] [r04 [1]2]3] [4]
o7]i08109] [110 s]6]7]8]9] [7g]
13[1afns] |11 ERGLEIR

SEF430S
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TROUBLE DIAGNOSIS FOR DTC 42

Electronic injection
i pump harness connectors
(Fuel temperature

'( sensor) SEF609S
& DISCONNECT R @
A€ &
N
(1]2]3]4
\&]6]7]8/
F50 G
Injecti
iecion pue (o &
NEF423

= DISCONNECT DISCONNECT
& &

= N\
|| Ecm_o[connecTor]| AT2[3T
_EM D 08y e

F106 Injection pump
connector

[Q]

NEF424

Fuel Temperature Sensor (FTS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK POWER SUPPLY.
1. Turn ignition switch to “LOCK” posi-
tion.
2. Disconnect fuel temperature sensor
harness connector.

4. Check voltage between injection
pump connector terminal (® and
ground with CONSULT or voltage
tester.

Voltage:
Approximately 5V

NG

Repair harness or con-

3. Turn ignition switch to “ON” position.

OK

B J

nectors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “LOCK” posi-
tion.

2. Check harness continuity between
injection pump connector terminal
and ECM (ECCS-D control mod-
ule) connector terminal 9 .
Continuity should exist.

NG

Repair harness or con-

If OK, check harness for short-circuit.

OK

| nectors.

CHECK COMPONENT

(Fuel temperature sensor).

Refer to “COMPONENT INSPECTION”
on next page.

NG

4

Have the injection pump
assembly serviced by an
authorised service repre-
sentative.

OK

Disconnect and reconnect harness con-
nectors in the circuits. Then retest.

Trouble is not fixed.

Check ECM (ECCS-D control module)
pin terminals for damage and check the
connection of ECM (ECCS-D control
module) harness connector. Reconnect
ECM (ECCS-D control module) harness
connector and retest.

A

INSPECTION END

EC-408




TROUBLE DIAGNOSIS FOR DTC 42

=

(
AR & DISCONNECT
Electronic injection pump
2 harness connectors T.S.

- (Fuel temperature sensor)

Fuel Temperature Sensor (FTS) (Cont’d)

COMPONENT INSPECTION
Fuel temperature sensor

Wait until fuel temperature sensor reaches room temperature.
Check resistance between terminals @ and ®.

Temperature °C (°F)

Resistance k()

2(1
6]/
SEF612S
20 +
10 |
8 -
6 -
s 4r Acceptable
x
8 2¢
§ 101
% 08fF
3
o 0.4}
021
o1l v
-20 0 20 40 60 80 100
(-4) (32) (68)(104)(140)(176)(212)
Temperature °C (°F) SEF012P

20 (68) 23-25
25 (77) 19-21
50 (122) 0.75 - 0.86
60 (140) 0.538 - 0.624
80 (176) 0.289 - 0.344

If NG, have the injection pump assembly serviced by an autho-

rised service representative.

EC-409



TROUBLE DIAGNOSIS FOR DTC 43

Accelerator Position Sensor
The accelerator position sensor is instalied on the upper end of

the accelerator

pedal assembly. The sensor detects the accel-

erator position and sends a signal to the ECM (ECCS-D control
module). The ECM (ECCS-D control module) uses the signal to
determine the amount of fuel to be injected.

Supply voltage: 5V
(Applied between terminal

Off s No. 4 and 6)
accel o 6.0
position 2
switch ©
0 Output voltage between
@ — (4) o6 Full g terminal No. 5 and 6 l/
g Ng g——os/ accel T 4.0
position  -=
T—04  switch g
! Throttl s
rottle o
== 2 } position 2 pd
l:!= sensor 2 20
el
S 3 o
&
§
2 o
5 0 45 90 135
Throttle valve opening angle (deg)
SEF861S
Diagnostic
9 L Check ltems
Trouble Malfunction is detected when ... L
(Possible Cause)
Code No.
e An excessively low or high voltage from the sensor |e Harness or connectors
is detected by the ECM (ECCS-D control module). (The sensor circuit is open or shorted.)
43

o Accelerator position sensor
e Accelerator position switch
e Accelerator switch (F/C)

DIAGNOSTIC
PROCEDURE

® 2

TROUBLE CODE CONFIRMATION

Turn ignition switch to “ON” position.
Select “DATA MONITOR” mode with CONSULT.
Wait at least 2 seconds.

OR

2)
® "
2)

Turn ignition switch to “ON” position and wait at least
2 seconds.
Turn ignition switch to “LOCK” position, wait at least

5 seconds and then turn to “ON” position.

3)
3)

Perform “Diagnostic Test Mode 1l (Self-diagnostic

results)”.

EC-410



TROUBLE DIAGNOSIS FOR DTC 43

Accelerator Position Sensor (Cont’d)

EC-APS-01
ACCELERATOR
AN POSITION
SENSOR
T
3 2 1 s : Detectable line for DTC
L—l L|7l—l LI—.-J-l ==mmm . Non-detectable line for DTC
B R BR
2
| I
| |
[} |
| |
] |
| |
4 | |
! 1
| |
] |
[} |
1 1
o B )
uB R BR
@52 W51
------ ------ 9
LU_B_J |_=_+ = LB.RJ (]

o

P

2 N
1 |
| |
| |
1 |
| |
4 1 l
| |
1 ]
: | JOINT JOINT
. , CONNECTOR-2 CONNECTOR-1
I I F108 F107
1 | — S
-1 =
}-o — 9t
Y

TVO+ TVO TVO- |ECM

(ECCS
CONTROL
MODULE-D)

By

By

s
= @ = e
L.
I"——m——

a
o
©
=
(=)
—
pry
pry

IANA<—HEHE IAE=0AE
PR CECHEED S AHRBRLHEE F“ISQ‘ AT 237 ' FG“\’(B

102]103] [104]r0s]106 [ 1]2]3]

hogfios] [rofiit[iiz] [S16171819)

n

1314
114h15 116{117]118 mm@.m@

SEF434S



TROUBLE DIAGNOSIS FOR DTC 43

Accelerator
position
sensor
harness
connector

Accelerator Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Acceler
pedal
7/
NEF425
E DISCONNECT (‘
4 & &)
5 Accelerator position
afat
E sensor connector
LB
D O
SEF034S

NEF399

A€ ®

Accelerator position
sensor connector

@

- 2

CHECK POWER SUPPLY. NG o| Check the following:
1. Turn ignition switch to “LOCK” position. @ Harness connectors
2. Disconnect accelerator position sensor D),
harness connector. e Harness for open or short-
3. Turn ignition switch to “ON” position. circuit between ECM
4. Check voltage between accelerator posi- (ECCS-D control module)
tion sensor connector terminal @ and and accelerator position
ground with CONSULT or voltage tester. sensor.
Voltage: Approximately 5V If NG, repair harness or con-
nectors.
OK
B ‘
CHECK GROUND CIRCUIT. NG Check the following:
1. Turn ignition switch to “LOCK” position. | @ Harness connectors
2. Loosen and retighten engine ground ,
SCrew. ® Harness for open or short-
3. Check harness continuity between accel- circuit between ECM
erator position sensor connector terminal (ECCS-D control module)
@ and engine ground. and accelerator position
Continuity should exist. sensor.
If OK, check harness for short-circuit. If NG, repair harness or con-
nectors.
OK
CHECK INPUT SIGNAL CIRCUIT. NG o| Repair harness or connec-
1. Disconnect ECM (ECCS-D control mod- 1 tors.
ule) harness connector.
2. Check harness continuity between ECM
(ECCS-D control module) terminal @)
and accelerator position sensor connector
terminal @ . '
Continuity should exist.
If OK, check harness for short-circuit.
OK
NG

CHECK COMPONENT

(Accelerator position sensor).

Refer to “COMPONENT INSPECTION” on
next page.

OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

NEF583 Trouble is not fixed.
hd ‘a oY ey Check ECM (ECCS-D control module) pin
HS. ii}] 1S. Eé}] terminals for damage and check the connec-
tion of ECM (ECCS-D control module) har-
—_ Accelerator ness connector. Reconnect ECM (ECCS-D
—___ e
IL ECM IO[ CONNECTOFLII gg:ln l:«; 0srensor cotntrol module) harness connector and
= retest.
anp)
(ECCS-D (D)
trol modul
control module) Q) INSPECTION END
@i@ Y R
SEF566P

EC-412

Replace accelerator pedal
assembly.




TROUBLE DIAGNOSIS FOR DTC 43

/o~ ez

Accelerator position TS
sensor \ \K il
(: 2| 15

Accelerator
pedal SEF614S

Accelerator Position Sensor (Cont’d)

COMPONENT INSPECTION
Accelerator position sensor

1. Disconnect accelerator position sensor harness connector.

2. Make sure that resistance between accelerator position sen-
sor terminals () and @ changes when opening throttle
valve manually.

Throttle valve conditions Resistance [at 25°C (77°F)]
Completely closed Approximately 0.5 kQ2
Partially open 0.5-4kQ
Completely open Approximately 4 k()

If NG, replace accelerator pedal assembly.

CAUTION:

e If accelerator position sensor or ECM (ECCS-D control
module) connector is disconnected, perform following
operation:

Select “OFF ACCEL PO SIG” in ACTIVE TEST mode.
Touch “CLEAR”.

@ Start and warm up engine. After engine was warmed

up, let engine idle for 10 minutes.

e Do not disassemble accelerator pedal assembly.

EC-413



TROUBLE DIAGNOSIS FOR DTC 47

SEF615S

Crankshaft position > N

sensor (TDC) =

N

7

Crank pulley

. Crankshaft Position Sensor (TDC)

The crankshatt position sensor (TDC) monitors engine speed by
means of signals from the sensing plate (with two protrusions)
installed to the crankshaft pulley. The datum signal output is
detected at ATDC 70° and sent to the ECM (ECCS-D control
module). The sensor signal is used for fuel injection control and
fuel injection timing control.

SEF616S
Diagnostic
Trouble Code Malfunction is detected when ... Check ltems
No (Possible Cause)
47 e An incorrect signal from the sensor is detected by |e Harness or connectors

ECM (ECCS-D control module) during engine run- (The sensor circuit is open.)

ning and cranking.

e Crankshaft position sensor (TDC)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, confirm
that battery voltage is more than 10V.

1)
2)

3)

Turn ignition switch to “ON” position and select
“DATA MONITOR” mode with CONSULT.
Turn ignition switch to “START” position and keep
it there for more than 0.5 seconds.
Start engine and run it for at least 2 seconds at idle
speed.

OR

®

1)
2)
3)

4)

Turn ignition switch to “START” position and keep
it more than 0.5 seconds.

Start engine and run it for at least 2 seconds at idle
speed.

Turn ignition switch to “LOCK” position, wait at
least 5 seconds and then turn to “ON” position.
Perform “Diagnostic Test Mode 11” (Self-diagnostic
results).

EC-414



TROUBLE DIAGNOSIS FOR DTC 47

Crankshaft Position Sensor (TDC) (Cont’d)

EC-CKPS-01

CRANKSHAFT
POSITION SENSOR
(TDC)

[ I [

e e o= ———

= I
! !
: : mmm : Detectable line for DTC
| | == : Non-detectable line for DTC
1
! .
| |
\ 1
i |
1
I A !
\ 1
) 1
) 1
| 1
| 1
\ 1
| 1
\ 1
| ]
| 1
\ 1
' l
[ I
-3 - JOINT
P‘~_ - - __~.—E CONNECTOR-1
""""""" F107
L)
OR  OR W W I I
B B B
i1 [@7) [a0] [[a]l | J
TDC- TDC- TDC 1DC |ECM ()
(ECCS
CONTROL _l_
MODULE-D) — i
F18 F15

b Errmrie

101]102}103
107]108]109
13]114]11s

SEF435S
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TROUBLE DIAGNOSIS FOR DTC 47

>7_ sensor (TDC) *
harness connector séreirs
DISCONNECT DISCONNECT
L C’é@
A€ QA€

Crankshaft
position sensor
(TDC) connector

@D

ECCS-D control module

|__Ecm ’laqcowscma”

F53 40, 44,

NEF426
——
€ €

Crankshaft
position sensor

E -D trol modul
(TDC) connector CCS-D control module

s [_Ecm__[o connecTon]
F53 2z,

[Q]

OR OR

NEF427

Crankshaft Position Sensor (TDC) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

;

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Turn ignition switch to “LOCK” posi-
tion.

2. Disconnect crankshaft position sen-
sor (TDC) and ECM (ECCS-D con-
trol module) harness connectors.

3. Check continuity between ECM
(ECCS-D control module) terminal
@, @ and crankshaft position sen-
sor (TDC) connector terminal ® .
Continuity should exist.

If OK, check harness for short-circuit.

OK

A

Loosen and retighten engine ground
screws.

OK

.| Repair harness or con-

nectors.

CHECK GROUND CIRCUIT.

NG

Check harness continuity between
crankshatft position sensor (TDC) con-
nector terminal @ and ECM (ECCS-D
control module) connector terminals
@, ®.

Continuity should exist.

If OK, check harness for short-circuit.

OK

A

.| Repair harness or con-
nectors.

CHECK COMPONENT

NG

[Crankshaft position sensor (TDC)].
Refer to “COMPONENT INSPECTION”
on next page.

OK

v

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

Check ECM (ECCS-D control module)
pin terminals for damage and check the
connection of ECM (ECCS-D control
module) harness connector. Reconnect
ECM (ECCS-D control module) harness
connector and retest.

A4

INSPECTION END

EC-416

Replace crankshaft posi-

| tion sensor (TDC).




TROUBLE DIAGNOSIS FOR DTC 47

Crankshaft Position Sensor (TDC) (Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (TDC)

1. Disconnect crankshaft position sensor (TDC) harness con-
nector.

. Loosen the fixing bolt of the sensor.

. Remove the sensor.

. Visually check the sensor for chipping.

. Check resistance between crankshaft position sensor (TDC)
terminals @ and ®.

SEF620S Resistance: Approximately 1.2 - 1.5kQ

O WN

[at 25°C (77°F)]

If NG, replace crankshaft position sensor (TDC).

DISCONNECT

€

X

Crankshaft position \
sensor (TDC) \ ad
connector —

EC-417



TROUBLE DIAGNOSIS FOR DTC 48

Governor Cut Circuit

ON BOARD DIAGNOSIS LOGIC

This diagnostic procedure checks whether or not vuel cut is being performed during deceleration.
Signals from the accelerator switch and camshaft position sensor (PUMP) are sent to the ECM (ECCS-D

control module) . The ECM (ECCS-D control module) uses these signals to control the electric governor
operation.

- Accelerator position
Accelerator switch F/C ™ ECM
(ECCS-D Electric
Engi d control > govemor
ngine spee
Camshatft position sensor (PUMP) »| module)
Diagnostic
Trouble Code Malfunction is detected when .... Chfmk tem
No (Possible Cause)
48 e Accelerator switch circuit is shorted. e Harness or connectors
o Crankshaft position sensor (PUMP) or ECM [Accelerator switch and camshatft position sensor
(ECCS-D control module) is malfunctioning. (PUMP) circuits]
e Accelerator switch (F/C)
e Camshaft position sensor (PUMP)
e ECM (ECCS-D control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: If both DTC 48 and 11 or 23 are displayed,
perform TROUBLE DIAGNOSIS FOR DTC 11 or
23 (See EC-351 or 383).

1) Turn ignition switch to “ON” position.
2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and run it to 3000 rpm, then quickly

release accelerator pedal.
OR
@ 1) Start engine and run it to 3000 rpm, then release

accelerator pedal.

2) Turn ignition switch to “LOCK” position, wait at
least 5 seconds and then turn to “ON” position.

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

EC-418



TROUBLE DIAGNOSIS FOR DTC 48

Governor Cut Circuit (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A

1) Turn ignition switch to “ON” posi-

tion.

2) Select “SELF DIAG RESULTS”
mode with CONSULT.

3) Touch “ERASE”.

OR

1) Turn ignition switch to “ON” posi-
tion.

2) Erase the diagnostic test mode I
(Self-diagnostic results) memory.

A
PERFORM DIAGNOSTIC TROUBLE

CODE CONFIRMATION PROCEDURE.
See previous page.

A

Is the DTC 48 displayed again? Yes> Replace ECM
(ECCS-D control
No module).

A

INSPECTION END

EC-419



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

. Glow control System

Crankshaft position sensor (TDC)

Engine speed

y

Engine coolant temperature sensor

Engine coolant temperature

Glow relay | 5 Glow plugs

ECM

Glow lamp

When engine coolant temperature is more than 75°C (167°F),
the glow relay turns off, inactivating the quick-glow control until
coolant temperature drops below 55°C (131°F).

When coolant temperature is lower than 75°C (167°F):

Ceramic heater

/ Resistor
— )

e Ignition switch ON
After ignition switch has been turned to ON, the glow relay
turns ON for a period of time proportional 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 time proportional to engine
coolant temperature.
When engine coolant temperature exceeds 50°C (122°F),
current flow through glow plug is interrupted.

COMPONENT DESCRIPTION

Glow plug

SEF857S

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 (ECCS-D control module), allowing
current to flow through the glow plug via the glow relay.

EC-420



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Glow control System (Cont’d)

IGNITION SWITCH
ON or START BATTERY EC-GLOW-01
X 1
3 FUSE
10A |BLOCK ‘
(J/B) 1
D % 100A % EL:I
£
= T Refer to EL-POWER.
M w B/R
IIEFH FUSE
BLOCK
15A |(J/B)
(=]
By @ .
W/R
| S : Detectable line for DTC
e = : Non-detectable line for DTC
(E10D)
COMBINATION G
METER

Y
l‘r*ﬁl W/R
(GLOW
@ ATOR LAMP) wl/n
é GLOW
ey
/R

(GHONED)
Ll%’_' E23

o |RELAY
ol

5
g
ufon e

OR W/R
el [l | 1 1 GLOW
G/LMP G/R-1 Fé:cf\gs PLUG
O
- — —
e — — e
‘A Refer to last page (Foldout page).
46531@4321 7165 [ VNGB [2[1 AT CDHODE
W38
T S S s S R S A (C [E DE P T E Bl G718 55 5 ™.

102103] [104
108]109] [110

14f115] 16

SEF440S
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TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

N N
[ Connecting plate nuts
AN 1.0-1.5N-m S)
(0.1- 0.5 kg-m)

8.7 - 13.0 in-lb)

Glow control System (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A
//L?

-/

@) &Glbw relay _|
harness connector /@
NEF428
E & DISCONNECT
A€ B0
[ Gilow relay connector
1
GO [
&
WAR
@\ 2
D O
NEF430
W CONNECT (c@ DISCONNECT
Glow relay
— connector
|__EcM__|o]connecTon]|

m

;

oo
ECCS-D
control @
module :]
W/R WR
SEF675S
o
E & DISCONNECT
A E @
Glow relay connector Glow plug
(] @
1]
2]
i R

NEF431

Check fuel level, fuel supplying system, NG .| Correct.
starter motor, etc. o
OK
Check that all glow plug connecting plate NG; Install properly.
nuts are installed properly.
OK
CHECK OVERALL FUNCTION. OK > CHECK COMPONENT
Check entire glow control system. (Refer to (Glow plug).
“System Operation Check” on next page.) See page EC-424.

NG

CHECK VOLTAGE BETWEEN GLOW NG > Check the following:

RELAY AND GROUND. o 15A fuse

Check voltage between glow relay connector o 80A fusible link

terminals (D, ® and ground with tester. o 100A fusible link

Voltage: Battery voltage e Harness connectors
Qm,

OK e Harness continuity
between glow relay and
fuse.

If NG, replace fuse or fus-
ible link or repair harness or
connectors.

CHECK OUTPUT SIGNAL CIRCUIT. NG > Check harness connectors

Check harness continuity between ECM )

(ECCS-D control module) connector terminal Repair harness or connec-

and glow relay connector terminal (?) . tors.
Continuity shouid exist.
If OK, check harness for short-circuit.
OK
NG

CHECK HARNESS CONTINUITY
BETWEEN GLOW RELAY AND GLOW
PLUG.

1. Disconnect ECM (ECCS-D control mod-
ule) harness connector.

2. Disconnect glow relay.

3. Check harness continuity between glow
relay connector terminal 3 and glow
plug.

Continuity should exist.
If OK, check harness for short-circuit.

¢0K
®

EC-422

A 4

Check harness connectors
@,

Repair harness or connec-
tors.




TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS
Glow control System (Cont’d)

®
CHECK COMPONENTS NG | Replace malfunctioning
(Glow relay, Glow plug). "] component(s).
Refer to “COMPONENT INSPECTION”,

EC-424, 425.

OK
v
Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

Trouble is not fixed.

\ 4
Check ECM (ECCS-D control module) pin
terminals for damage and check the connec-
tion of ECM (ECCS-D control module) har-
ness connector. Reconnect ECM (ECCS-D
control module) harness connector and
retest.

v
l INSPECTION END |

SYSTEM OPERATION CHECK
Set voltmeter between glow plug and engine body.

(Sec.) 1. Quick;glpyv (Pre'-glow) fystem 3
51 a. Turn ignition switch to “ON” position.
o b. Read voltage.
£ Voltage:
£ Battery voltage for about 20* seconds
2 * Engine coolant temperature is lower than 75°C
g (167°F).
% 20 * Repeatedly turning the ignition switch to “ON"”
C % it . - position and to “LOCK”’ position may change
= )

4 @2 (167) (F) _ the quick glow (pre-glow) time.
Quick-glow (Cranking) system

A

Coolant temperature NEF429

a. Disconnect “S” terminal from starter motor to prevent engine
from cranking.
b. Read voltage when ignition switch is turned to “START” posi-
tion.
Voltage:
Battery voltage*
* For about 20 seconds after returning ignition
switch to “ON” position.

EC-423
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After glow time
o
=]

1 1 Il 1
-20 0 20 40 50 60 70
T 8 & ¢&g9§¢g8
Coolant temperature °C (°F) NEF;;1
Glow relay { Q I
N @ L-' 1

Contact point

SEC564B

Glow control System (Cont’d)
3. After-glow system
a. Connect “S” terminal to starter motor.
b. Start engine and read voltage.
Voltage:
Battery voltage for 5* minutes
* Engine coolant temperature is lower than 50°C
(122°F).

COMPONENT INSPECTION

Glow relay
1. Check relay for coil continuity between glow relay terminals
® and @.

Continuity should exist.
2. Check relay for proper operation by applying 12V dc voltage
between glow relay terminals (3 and @ and checking con-
tinuity between terminals @ and ®.

1

}
10
N2
s/ fpyass

AN
4
hmmeter

SEF630K
_~ Glow nut

Connecting
H plate
|
\ Washer
L Spring washer

Glow plug

ﬁw harness

_{p s

SEC565B

Coil voltage Continuity @ - ® Contact point
ov No OFF
12v Yes ON

Glow plug

1. Remove glow plug connecting plate.
2. Check each glow plug for continuity.
Continuity should exist:
Approximately 0.5Q [at 25°C (77°F)]
e If NG, replace glow plug.

3. Install glow plug connecting plate securely.

e Do not bump glow plug heating element. If it is bumped,
replace glow plug with new one. (If glow plug is dropped
from a height of 0.1 m (3.94 in) or greater, replace with
new one.)

e If glow plug installation hole is contaminated with
carbon, remove using a reamer or suitable tool.

e Hand-tighten glow plug by turning it 2 to 3 times, then
tighten using a tool to specified torque.

:15-20 N-m (1.5 - 2.0 kg-m, 11 - 14 ft-Ib)

EC-424



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Camshaft position sensor (TDC)

Engine speed

EGRC-Solenoid Valve

\ 4

Accelerator position sensor

Accelerator position

ECM
(ECCS-D

EGRC-solenoid valve

Engine coolant temperature sensor

Engine coolant temperature

y

control
module)

A 4

The ECM (ECCS-D control module) receives signals sent from
the engine coolant temperature sensor, crankshaft position sen-
sor (TDC) and accelerator position sensor to determine engine
speed and operating conditions. Based on these signals, the
ECM (ECCS-D control module) controls EGR control solenoid
valve operation.

te,’f,gg‘,’;fufg‘zg’}iﬂ Load EGRC-solenoid valve EGR valve Amount of EGR gas
Below 70 (158) Any (C%ZZd) Fully closed -
ON
Low load Fully open Large
Above 70 (158) (Open)
High load (C%’;‘;d) Fully closed —

To control valve

To intake '

air flow

Vacuum
signal

SEF240PH

COMPONENT DESCRIPTION

The EGR control solenoid valves control vacuum pressure act-
ing on the EGR valve. The EGR control valve will then be fully
opened or fully closed, as required.

Thus, intake air passages are opened or closed in relation to
exhaust gas and intake air. Utilizing the relationship between
exhaust gas pressure and intake air pressure control, the amount
of EGR (exhaust gas recirculated) is regulated in large or small
volumes.

EC-425



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS
EGRC-Solenoid Valve (Cont’d)

IGNITION SWITCH EC-EGRC/V-01

FUSE -
10A BLOCK Refer to EL-POWER.

(J/B)

| |
——
$
||20H |l
BR
S : Detectable line for DTC
=mmm : Non-detectable line for DTC

,3_;‘1_1

F105
R

VALVE

BR
=1
EGRC-
é SOLENOID
1
-

EGR-A ECM

(ECCS
CONTROL
MODULE-D)

Refer to last page (Foldout page).

1
(ﬂ) HEEEEZERREER F\‘ISS

102]103]
108]109]
14]115)
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TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

EGRC-Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

NEF434

CHECK OVERALL FUNCTION.

1. Start engine and warm it up suffi-
ciently.

2. Perform diagnostic test mode Il
(Self-diagnostic results).

Make sure that diagnostic trouble
code No. 55 is displayed.

3. Make sure that EGR valve spring
moves up and down (Use your fin-
ger) under the following conditions:
At idle:

Spring does not move.
Racing engine from idle to 2800
rpm:

Spring moves up and down.

OK

\ 4

NG

INSPECTION END

CHECK VACUUM SOURCES TO EGR
VALVE.
1. Disconnect vacuum hoses to EGR
valve.
2. Make sure that vacuum exists under
the following conditions:
At idle:
Vacuum should not exist.
Racing engine from idle to 2800

OK

y

rpm:
Vacuum should exist.
i NG
®

EC-427

CHECK COMPONENTS
(EGR valve).
(See page EC-430.)

NG

Replace malfunctioning
component(s).




TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS
EGRC-Solenoid Valve (Cont’d)

C
o MACTIVETESTR [ ’ ®
EGRC SOLV A OFF J, ®
zzzzzzzz= MONITOR =z=zzzzzz=z CHECK CONTROL FUNCTION. OK | CHECK VACUUM
1. Turn ignition switch to “ON” | HOSE.
CKPS*RPM(TDC) Orpm position. Check vacuum hose for
2. Turn EGRC-solenoid valve clogging, cracks or
“ON” and “OFF” in “ACTIVE improper connection.
[_onN_]on/orF ISl TEST” mode with CONSULT
CATEO1 and check operating sound.
OR

@ 1. Check voltage between ECM
(ECCS-D control module) ter-
minals (%), and ground with
tester under the following
conditions:
Voltage:
At idle
Approximately 0.4V
Engine speed is 2,800 rpm
Battery voltage

NG
Y
C R CHECK POWER SUPPLY. NG _| Check the following:
rac 1. Turn ignition switch to “LOCK” posi- | @ Harness connectors
tion. D,
2. Disconnect EGRC-solenoid valve o 10A fuse
Clogging "O harness connector. e Harness for open or
3. Turn ignition switch to “ON” position. short-circuit between
=X 4. Check voltage between EGRC sole- EGRC-solenoid valve
R {mproper connection noid valve connector terminal @ and fuse.
SEF816F and ground with CONSULT or volt- If NG, replace fuse or
age tester. repair harness or con-
k//;GRC | > Voltage: Battery voltage nectors.
-solenoid valve
— harness connector L OK

NEF436
o DISCONNECT
4€&
@) EGRC-solenoid valve
connector
N
@ Ay }
SEF674P

EC-428



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

" HE O HE

EGRC-solenoid
connector

[ Ecm HCONNECTORI' i

103
F55
ECCS-D
control p @ P
module
NEF437

s |

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM (ECCS-D control
module) harness connector.

2. Check harness continuity between
ECM (ECCS-D control module) con-
nector terminal and (EGRC-
solenoid valve connector) terminal
@.

Continuity should exist.
If OK, check harness for short.

NG

.| Repair harness or con-

OK

A

nectors.

CHECK COMPONENTS
(EGRC-solenoid valve).

Refer to “COMPONENT INSPECTION”
on next page.

NG

.| Replace malfunctioning

OK

v

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

A4

Trouble is not fixed.

Check ECM (ECCS-D control module)
pin terminals for damage or the connec-
tion of ECM (ECCS-D control module)
harness connector. Reconnect ECM
(ECCS-D control module) harness con-
nector and retest.

v

INSPECTION END

EC-429

| component(s).




TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

EGR valve

BATTERY

MEC488B

EGRC-Solenoid Valve (Cont’d)
~ COMPONENT INSPECTION

EGR valve

Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.
If NG, replace EGR valve.

EGRC-solenoid valve
Check air passage continuity.

Condition

Air passage
continuity
between ® and

Air passage
continuity
between ® and ©

12V direct current sup-

ply between terminals Yes No
@ and @
No supply No Yes

If NG, replace solenoid valve.

EC-430



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Start Signal

BATTERY EC-S/SIG-01

40A Refer to EL-POWER.

R : Detectable line for DTC
o = : Non-detectable line for DTC
iy ST [iGNITION
® |switcH
A S g
ACC ON
Lel
W/G
W/G -
IEal FUSE
BLOCK
7.5A | (B)
@ Refer to EL-POWER.
¥
]
BIY _
B/Y
F103
B/Y
[zo]l
STSW ECM
(ECCS
CONTROL
MODULE-D)
Refer to last page (Foldout page).
(CDR
3[5]1 1]12]3|C11415
426 s[7[8]oTofiiliz G

102}103|
108[109] |110
114]11s| |16

SEF436S



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

¥ MONITOR ¥ NOFAIL []
START SIGNAL OFF
L RECORD |
CMNSO01

T € @ i

I__Ecm__[o[connECTOR]|
20
ECCS-D .
control B/Y
module D O

q

SEF109P

B]
m DISCONNECT & DISCONNECT
CAE QA&
Il _EcM |ofconnecTorl| % A
©: 20
@(:33-0 Fuse
control
module By @ BV
SEF066S

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

l INSPECTION START

\4
CHECK OVERALL FUNCTION. OK | INSPECTION END J
1. Turn ignition switch to “ON” posi-

=
tion.
2. Check “START SIGNAL” in

“DATA MONITOR” mode with

CONSULT.
IGN “ON” OFF
IGN “START” ON
OR
‘ﬁ. 1. Turn ignition switch to “START”
A= position.

2. Check voltage between ECM
(ECCS-D control module) connec-
tor terminal @) and ground.
Voltage:

Ignition switch “START"” —
Battery voltage

Except above —
Approximately 0V

NG
A4

[ Check if 7.5A fuse is OK.

iNG I Replace 7.5A fuse.

OK

B v

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch to “LOCK” position.

2) Disconnect ECM (ECCS-D control module)
harness connector and 7.5A fuse.

3) Check harness continuity between ECM
(ECCS-D control module) connector termi-
nal @ and fuse block.

Continuity should exist.
If OK, check harness for short-circuit.

NG

Check the following:

| @ Harness or connectors

(CONG)

® Harness for open or short-

circuit between ECM

(ECCS-D control module)

and fuse block.

If NG, repair harness or con-

nectors.

OK
v

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

v Trouble is not fixed.

Check ECM (ECCS-D control module) pin
terminals for damage and check the connec-
tion of ECM (ECCS-D control module) har-
ness connector. Reconnect ECM (ECCS-D
control module) harness connector and
retest.

\4

[ INSPECTION END

EC-432



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Accelerator Position Switch

BATTERY EC-ACL/SW-01
| -
100A
w "
I : Detectable line for DTC
|m| FUSE Refer to EL-POWER. s : Non-detectable line for DTC
z BLOCK
7.5A |uB)
Sl |&
|I1INj| D)
T .
o
| I L
WIL WIL
[ I [ Al
g lE
ACCELERATOR
T2 ROCEL ACCEL Swirch
e e e I . )
W/G R OTHER OTHER
L) L3])
[
W/G R R vy P
0 &2, 09y, % ®t ¥
we o) ¥ R r v
® ->
|
T l
W/G R R Ly P
[zl e el [Exl [EAl
SSOFF VB VB IDLE FULL |ECM
(ECCS
CONTROL
MODULE-D)
F106,

Refer to last page (Foldout page).

n=e
= 7 =4[5 121314 HEHE
spolig Y |3 10111213i1i1ﬁ16|17181920 F105

o
~jNo
oofw

—_
101f102]103] f104]105]106 1]2]3] [4]
o7]iosfros] [rofi[irz| L516171819]
na[nais| [nefifie iEmiEiEliE
17

SEF432S



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Accelerator Position Switch (Cont’d)

The accelerator position switch detects OFF-accelerator switch
signal and Full-accelerator switch signal and sends these signals
to the ECM (ECCS-D control module). The ECM (ECCS-D con-
trol module) will then determine engine idle conditions. These
signals are also used for diagnosing the accelerator position
sensor.

DIAGNOSTIC PROCEDURE

INSPECTION START

% MONITOR ¥ NOFALL []
FULL ACCEL SW OFF
OFF ACCEL SW ON
I RECORD |
CMNFO1
" A€ D@2
o B
[__Ecm__|o[conecTor]]
31 32 "
(ECCS-D
control
module) wy le
@ O

SEF627S

CHECK OVERALL FUNCTION.

1. Turn ignition switch to “ON” posi-
tion.

2. Select “FULL ACCEL SW” and
“OFF ACCEL SW” in “DATA
MONITOR” mode with CON-
SULT.

3. Check “FULL ACCEL SW” and
“OFF ACCEL SW?” signal under
the following conditions:

OFF ACCEL SW:
Accelerator pedal released —
ON
Accelerator pedal depressed
— OFF

FULL ACCEL SW:
Accelerator pedal released —
OFF
Accelerator pedal fully
depressed — ON

OR

—_

. Turn ignition switch to “ON" posi-
tion.

2. Check voltage between ECM

(ECCS-D control module) connec-
tor terminal @) and ground under
the following conditions:
Voltage:
Accelerator pedal released —
Battery voltage
Accelerator pedal fully
depressed —
Approximately OV

3. Check voltage between ECM

(ECCS-D control module) connec-
tor terminal 3 and ground under
the following conditions:
Voitage:
Accelerator pedal released —
Approximately OV
Accelerator pedal fully
depressed —
Battery voltage

v NG
®

EC-434

OK

INSPECTION END




TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Accelerator

NEF438
= Accelerator position
switch connector
R
® O
SEF644P

- DISCONNECT @ . DISCONNECT

Accelerator position

= switch connector
|_ecm I:)‘[conuscron]l
(ECCS-D
mocile) Uy Oy
SEF629S

AE®

% DISCONNECT
Accelerator position
switch connector

<]

[_Ecm_[o[connecTon]
32

ECCS-D

control
module P

p

SEF630S

Accelerator Position Switch (Cont’d)

®
B i
CHECK POWER SUPPLY. NG | Gheck the following:
1. Turn ignition switch to “LOCK” position. | @ 7.5A fuse in fuse block
2. Disconnect accelerator position switch o 100A fusible link
harness connector. e Operation of ECCS relay.
3. Turn ignition switch to “ON” position. e Harness or connectors
4. Check voltage between accelerator posi- w2,
tion switch connector terminal @) and e Harness or connectors
ground with CONSULT or voltage tester. QD)
Voltage: Battery voltage e Harness for open or short-
circuit between ECCS
OK relay and accelerator posi-
tion switch.
If NG, replace fuse, fusible
link or ECCS relay or repair
harness or connectors.
CHECK INPUT SIGNAL CIRCUIT-I. NG Check the following:
1. Turn ignition switch to “LOCK” position. | ® Harness or connectors
2. Disconnect ECM (ECCS-D control mod- (D)
ule) harness connector. e Harness for open or short-
3. Check harness continuity between accel- circuit between ECM
erator position switch connector terminal (ECCS-D control module)
@ and ECM (ECCS-D control module) and accelerator position
connector terminal @) . switch.
Continuity should exist. If NG, repair harness or con-
If OK, check harness for short-circuit. nectors
OK
D)
CHECK INPUT SIGNAL CIRCUIT-II. NG .| Check the following:
Check harness continuity between accelera- "] e Harness or connectors
tor position switch connector terminal 3 WD),
and ECM (ECCS-D control module) terminal o Harness for open or
. short-circuit between ECM
Continuity should exist. (ECCS-D control module)
If OK, check harness for short-circuit. and accelerator position
switch.
OK If NG, repair harness or con-
nectors.
A
NG

CHECK COMPONENT
(Accelerator position switch).
Refer to “COMPONENT INSPECTION” on

next page.
l OK

Disconnect and reconnect harness connec-
tors in the circuits. Then retest.

l Trouble is not fixed.

Check ECM (ECCS-D control module) pin

tion of ECM (ECCS-D control module) har-
ness connector. Reconnect ECM (ECCS-D
control module) harness connector and

terminals for damage and check the connec-

retest.

INSPECTION END

EC-435

Replace accelerator pedal
assembly.




TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

NIQW. | 3

Accelerator position

1~
Accelerator
pedal

S
CED)

[@]

SEF631S

Accelerator Position Switch (Cont’d)

~ COMPONENT INSPECTION
Accelerator position switch

1. Disconnect accelerator position switch harness connector.
2. Check continuity between accelerator position switch termi-

nals @ and @.
Conditions Continuity
Accelerator pedal released Yes
Accelerator pedal depressed No

3. Check continuity between accelarator position switch termi-

nals @ and ®.
Conditions Continuity
Accelerator pedal released No
Accelerator pedal fully depressed Yes

If NG, replace accelerator pedal assembly.

CAUTION:

e If accelerator position sensor or ECM (ECCS-D control
module) connector is disconnected, perform following

operation:

Select “OFF ACCEL PO SIG” in ACTIVE TEST mode.

Touch “CLEAR”.

@ Start and warm up engine. After engine was warmed
up, let engine idle for 10 minutes.
e Do not disassemble accelerator pedal assembly.

EC-436



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Neutral Position Switch

EC-NEUT-01

ECM . : Detectable line for DTC
(CEOCI\?TSROL = : Non-detectable line for DTC
MODULE-D)

NEUT -

22]]

G/OR

G/OR

[l
NEUTRAL
POSITION

Neutral | SWITCH

Others ™ ‘?
I
B

102]103]

104

sl

110

114}115]

116

SEF333T

EC-437



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Neutral Position Switch (Cont’'d)

When the gear position is in “N”, neutral position switch is “ON”.
The ECM (ECCS-D control module) detects the position because

the continuity of the line (the “ON” signal) exists.

DIAGNOSTIC PROCEDURE
P MONITOR % NOFAL [ ] INSPECTION START
P/N POSI SW ON
CHECK OVERALL FUNCTION. OK R INSPECTION END
1. Turn ignition switch to “ON” position. "
2. Select “P/N POSI SW” in
“DATA MONITOR” mode with
L RECORD I CONSULT.
CMNPO1 3. Check “P/N POSI SW” signal
J— under the following conditions.
Eé} @ Neutral position: ON
Hs. Except neutral position:
OFF
OR
|L_EcM__|o[CONNECTORI| @ 2. Check voltage between ECM
z (ECCS-D control module)
(ECCS-D connector terminal @ and
fr“’:ém) IR ground under the following
® o conditions.
= sEF6228 Voltage:
Neutral position:
B Approximately OV
» ) Except neutral position:
Neutral position switch
harness connector Battery voltage
master
aylihcer NG
(7| B v
= CHECK GROUND CIRCUIT. NG _ | Check the following:
—| | 1. Turn ignition switch to “LOCK” posi- "] @ Harness for open or
tion. short-circuit between
~—~ /| | 2. Disconnect neutral position switch neutral position switch
NEF439 harness connector. and body ground.
3. Check harness continuity between If NG, repair harness or
B e =y neutral position switch connector ter- connectors.
TS. @ minal @ and body ground.
Continuity should exist.
Neutral position If OK, check harness for short-circuit.
F28 switch connector
™ I OK
B ]_ @
AECT750

EC-438
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HAE OQAE

Neutral position
switch connector

@I

ECM O| CONNECTOR
2
ECCS-D
control
module @

G/OR

G/OR

SEF624S

Neutral Position Switch (Cont’d)

|

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM (ECCS-D control
module) harness connector.

2. Check harness continuity between
ECM (ECCS-D control module) con-
nector terminal @ and neutral posi-
tion switch connector terminal (.
Continuity should exist.

If OK, check harness for short-circuit.

NG

OK
\

. | Check the following:

e Harness for open or
short-circuit between
ECM (ECCS-D control
module) and neutral
position switch.

If NG, repair harness or

connectors.

CHECK COMPONENT
(Neutral position switch).
Refer to MT section.

NG

OK

A\

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

\4

Trouble is not fixed.

Check ECM (ECCS-D control module)
pin terminals for damage and check the
connection of ECM (ECCS-D control
module) harness connector. Reconnect
ECM (ECCS-D control module) harness
connector and retest.

\4

INSPECTION END

EC-439

.| Replace neutral position
| switch.
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. Air Conditioner Control

IGNITION SWITCH - -
NITION SWIT ] EC-A/CCUT-01
L
1 FUSE
75A BLOCK
(J/B) Refer to EL-POWER. s : Detectable line for DTC
@ = : Non-detectable line for DTC
1 E104
E L]
LGR LG/R - OFF
o—rE @)
® . &— |anm
i i ON g\(lyvr;lT%LIONER
. OFF
LG/R LGR :
I/l 5 |
AIR CONDITIONER
6[] RELAY ¢—e
Q ON
[ ] 3
GIY UR LG LG/B
I_’ To compressor >
(Refer to HA-A/C.)
LG/R LG
rUORUOR [71 [2] THERMO
CONTROL
LUOR — uoR{(:z AMP.
=1
THERMISTOR L
TRIPLE- I——'—|
LOW | HIGH [PRESSURE [5]
e & |SwiTCH
FAN
NORMAL ON SWITCH
= . _
OFF
GIY uw 16
|i' E42 I—IT]—I
5= T |—|—‘
uw

.-m_m

i
GIY W | I | |
l_l_lﬁs_] f_zlﬂ B B B B
ACRLY ARCON ] ECM L_ __I
ConTRoL
MODULE-D) = L =
5 Refer to last page (Foldout page).
B P (D) <HEH) @D . €
W W W GEio) , (17
& OB AR
(ESE) (E20)
2 1lL \3]4/ B~ \&lsl7]8/ &y

[

=
1UﬂEd
108109
114f115

SEF439S
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TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

BATTERY 7] EC-MIL-01
] FUSE
S an/.gcx Refer to EL-POWER.
7
Bl =
4 3H
Y G —

N : Detectable line for DTC
= : Non-detectable line for DTC

o

Y
=
COMBINATION
@ METER DATA LINK
€]

HATIETOY, o
)

377 M36) , M38) (2] 3 (5] (2]

OR/L GY/L G/B G/R B

OR/L C;/L 2 G/R

| [ = R A oA e

F103

OR/L GY/L G/B G/R

ORIL GY/L G/B GIR B BI BI BI BI

Ge] sl G [ IJ |_J

LED-R SCITX SCIRX CHECK (EECC%S . .
CONTROL
conmo, L0 L L
s

Refer to last page (Foldout page).

NEA/EERE 716154 VN3 [2[1 112[3 617
0l9j38}37] 3 16[15[1413/12[11[10] 9| 8 MO EEELR 'gf
26ld< |5

AR EEDERE

101}102]103] f104]105]106
to7f108]10g] [110]111f112
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

ENGINE SPEED Pump numbers
Unit : rpm
. Pump assembly
Engine cp20T Engine Part number number
Maximum engine speed 5,400 CD20T 16700 2J610 NP—VE:I/;O:I;EZSOO
1

Pump data is not yet available.
Refer to CALIBRATION STANDARD published
by BOSCH.)

Injection Nozzle

INSPECTION AND ADJUSTMENT Adjusting shims
Injection nozzle assembly Thickness mm (in) Parts No.
Unit: kPa (bar, kg/cm?, psi) 0.50 (0.0197) 16613-V0700
Initial injection pressure 0.54 (0.0213) 16613-V0702
New 135 - 143 0.58 (0.0228) 16613-V0704
Used 12,259 - 13,239 (122.6 - 132.4, 0.62 (0.0244) 16613-V0706
125-138, 1.778 - 1920 0.66 (0.0260) 16613-V0708
0.70 (0.0276) 16613-V0710
0.74 (0.0291) 16613-V0712
0.78 (0.0307) 16613-V0714
0.82 (0.0323) 16613-V0716
0.86 (0.0339) 16613-V0718
0.90 (0.0354) 16613-V0720
0.94 (0.0370) 16613-V0722
0.98 (0.0386) 16613-V0724
1.00 (0.0394) 16613-V0760

Inspection and Adjustment

. . ENGINE COOLANT TEMPERATURE

(mestontiming) | (0.0%%)+ 0:0028 SENSOR
Temperature °C (°F) Resistance kQ
20 (68) 21-29

CAMSHAFT POSITION SENSOR (PUMP) 50 (122) 0.68 - 1.00
Resistance [at 25°C (77°F)] Q 1,600 90 (194) 0.236 - 0.260
MASS AIR FLOW SENSOR CONTROL SLEEVE POSITION SENSOR
Supply voltage \Y Battery voltage (11 - 14) Resistance [at 23°C (73°F)] Q 5.8
Output voltage Vv 1.9-23"

*: Engine is warmed up sufficiently and idling under no-load.

EC-444



SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)

ADJUSTMENT RESISTOR

ACCELERATOR POSITION SENSOR

Resistance [at 25°C (77°F)] kQ

0.2-15.0

INJECTION TIMING CONTROL VALVE

Throttle valve conditions

Resistance k2
[at 25°C (77°F)]

Completely closed

Approximately 0.5

Partially open

05-4

Resistance [at 20°C (68°F)] Q

Approximately 11

Completely open

Approximately 4

ELECTRIC GOVERNOR

FUEL TEMPERATURE SENSOR

Resistance [at 23°C (73°F)] Q

0.6

Temperature °C (°F)

Resistance k2

CRANKSHAFT POSITION SENSOR (TDC)

Resistance [at 25°C (77°F)]

Approximately 1,215 - 1,485

20 (68) 23-25
25 (77) 19-2.1
50 (122) 0.75 - 0.86
60 (140) 0.538 - 0.624
80 (176) 0.289 - 0.344

GLOW PLUG

Resistance [at 25°C (77°F)] Q

0.5

EC-445



ACCELERATOR CONTROL, FUEL &
EXHAUST SYSTEMS
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ACCELERATOR CONTROL SYSTEM

. Adjusting Accelerator Cable

SEC. 180 18-22
(0.18 - 0.23
15.9 - 19.5)

5.1-6.4

(0.52 - 0.65,
45.1 - 56.6)

~
\.M 9 - 3.9 (0.30 - 0.40, 25.7 - 34.5)

: Apply grease

: Nem (kg-m, in-lb)

@ : Do not re-use

NFEO021

@ Pedal bracket ® Accelerator position sensor ® Return spring
@ Accelerator switch @® Accelerator cable ® Accelerator pedal

e After connecting accelerator position sensor harness
connector of CD engine models (if previously removed),
perform following operations:

With “OFF ACCEL PO SIG” in ACTIVE TEST mode
showing on display, touch CLEAR.

Start and warm up engine. After engine has
warmed up; idle for 10 minutes.

e If MIL illuminates after engine has started, refer to “ON

BOARD DIAGNOSTIC SYSTEM DESCRIPTION” in EC
section for instructions.

FE-4



FUEL SYSTEM

WARNING:

When replacing fuel line parts, be sure to observe the following:

Display a ‘““CAUTION: INFLAMMABLE” sign in workshop.

Do not smoke while servicing fuel system. Keep open flames and sparks away from work area.
Be sure to disconnect battery ground cable before conducting service operations.

Be sure to furnish workshop with a CO, fire extinguisher.

Pour drained fuel into an explosion-proof container then ensure container lid is installed
securely.

CAUTION:

For ECCS engine models, release fuel pressure from fuel line. Refer to EC section (“Fuel Pres-
sure Release”, “BASIC SERVICE PROCEDURE”).

Do not disconnect any fuel line unless absolutely necessary.

Plug hose and pipe openings to prevent entry of dust or dirt.

Always replace top lid seal and hose clamps with new ones.

Do not kink or twist hoses and tubes during installation.

Do not tighten hose clamps excessively because this could cause damage to the hose.

Ensure fuel check valve is installed in the correct orientation. Refer to EC section (“FUEL CHECK
VALVE”, “EVAPORATIVE EMISSION SYSTEM”).

e After installation, run engine and check for fuel leaks at connections.

GA & SR engine models
SEC. 172

CD engine models

O] 27- 36 2.8- 3.9, 20 - 27)

7.9 10.4 (0.81 - 1.06, 69.9 - 92.1)

O] : Nm (kg-m, ftlb)
: N-m (kg-m, in-ib)
NFE022
@ Toplid ® Fuel pump @ Fuel chamber
@ Fuel gauge

FE-5




FUEL SYSTEM

UFE004

NFEQ015

NFEO016

- Fuel Pump and Gauge

REMOVAL

1. Release fuel pressure from fuel line.
Refer to EC section (“Fuel Pressure Release”, “BASIC SER-
VICE PROCEDURE").

2. Remove inspection hole cover located under the rear seat.

3. Remove fuel filler lid.

4. Disconnect fuel outlet, return tube and connectors.
CAUTION:

Mark the fuel tubes to ensure correct position during instal-
lation.

5. Using SST KV999G0010, remove fuel gauge locking ring.

6. Lift the top plate from the fuel tank.

CAUTION:

e Do not disconnect fuel hoses from top plate. Top plate
has to be removed together with fuel chamber assy.

e For CD20T models the fuel gauge sender unit is attached
to the top plate.

GA16DE & SR20De/DE models only:

7. Remove fuel pump with fuel tank chamber assy as follows:

a. Push the locking clip upwards and slide the pump chamber
assy towards the rear of the vehicle.

b. Lift the pump chamber assy from the bracket.

c. Carefully remove the pump chamber assy and top plate from
the tank.

CAUTION:

While removing the pump chamber assy lift the fuel gauge

sender float, to prevent it from bending.

8. Take off the fuel pump chamber lid by opening out the 4 clips.
Remove the fuel pump from the fuel pump chamber.

9. Remove the fuel gauge sender unit from the chamber by lift-
ing the clip and sliding the sender unit upwards.
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FUEL SYSTEM

Fuel Pump and Gauge (Cont’d)
INSTALLATION
Installation is reverse procedure of removal.

CAUTION:

e Always use a new top plate seal.

o Use the alignment marks to position the top plate.
o Tighten to specified torque.
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EXHAUST SYSTEM

. CAUTION:
e Always replace exhaust gaskets with new ones when
reassembling.
Scrape off all residue of old gasket from flange surface.
e With engine running, check all tube connections for
exhaust gas leaks, and entire system for unusual noises.
— e After installation, check to ensure that mounting brack-
ets and mounting insulators are free from undue stress.
If any of the above parts are not installed properly,
excessive noise or vibration may be transmitted to the
SFE180A vehicle body.

GA16DE engine models

SEC. 200-208

Collar

[®]s5.1-64

(0.52 - 0.65,
45.1 - 56.6)

Gasket Q

> .£ = 0.0,

[0} 127157 (1.3- 1.6, 9.4 - 11.6)
Gasket
O] 51.0- 647
(52- 66, >
37.6- 47.7) @\
) B
Nl R
Gasket €9 sl‘b //l
y .

L/@\—Pj 51.0 - 64.7

(5.2 - 6.6

A \0
O] 36.3- 45.1 (3.7 - 45,
26.8-333)

tq 12.7 - 15.7 (1.3 - 1.6, 9.4 - 11.6)

g\m - 6.5 (0.52 - 0.66, 45.1 - 57.5)

Q[0 30-35 (3.1 - 3.6, 22.1 - 25.8)

[®)] 5.1- 6.4 (0.52 - 0.65, 45.1 - 56.6)

[®]: N-m (kg-m, in-Ib)
[UJ. N-m (kg-m, ft-Ib)

Q : Do not re-use NFE024
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EXHAUST SYSTEM

SR20De engine models
SEC. 200-208

[0] 127 - 15.7 (130 - 1.60, 9.4 11.6)

-7 \%@\@

(6.1-7.1, 44 - 51)

O] 51.0- 64.7 (5.20 - 6.60,
37.6- 47.7)

o

®)]5.1-6.4
(0.52 - 0.65,

152 19 5)

5.1- 6.4 (0.52 - 0.65, 45.1 - 56.6)

O] : Nm (kg-m, i)
: N'm (kg-m, in-lb)

€3 : Do not re-use

0] 127 - 15.7 (1.30 - 1.60, 9.4 - 11.6)

Gasket

©

(O] 51.0- 64.7 (5.20 - 6.60, 37.6 - 47.7)

Gasket @

[®)] 5.1- 6.4 (0.52 - 0.65, 45.1 - 56.6)

% ED>
[O) 36.3- 45.1 (3.7 - 4.6, 26.8 - 33.3)

SR20DE engine models

—
Qﬂ* :

C 5.1-s4§ i
(0.52 0.65, @ %\.51 6.4

45.1 - 56.6) (0.52 - 0.65, 45.1 - 56.6)
[®]5.1-6.4 (0.52- 0.65,45.1 - 56.6)

Catalytic converter

3

o 0

%f:?
i/
L_(%
=

51 6.4

(0 52 - 0.65,
45.1 - 56.6)

NFE025
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EXHAUST SYSTEM

CD engine model
SEC. 200-208

Gasket

[0 12.7- 157

(1.30 - 1.60, 9.4 - 11.6)

[O) 51.0- 647

(5.20 - 6.60

37.6- 47.7)
60 0 - 70.0
(6.12 - 7.14,
44.3 - 51.6)

Gasket Qg

§ g\u - 6.4 (0.52 - 0.65, 45.1 - 56.6)
Heat insulator

20.6 - 26.5 (2.10 - 2.70, 15.2 - 19.5)

] 304 - 302

$S (3.10 - 4.00, 22.4 - 28.9)

\ (O] 12.7- 15.7 (1.30 - 1.60, 9.4 - 11.6)
Gasket @

M : N-m (kg-m, ft-lb)
: Nem (kg-m, in-lb)

€ : Do not re-use NFEO18
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