
ENGINE CONTROL SYSTEM

SECTION

MODIFICATION NOTICE:
GA engine
• The wiring diagram has been changed.
SR engine
• EGR system has been discontinued.
• EVAP canister purge volume control system has been adopted.
• IAGV-Air regulator has been replaced with a fast idle earn.
• The wiring diagram has been changed.
CD engine
• The CD20 diesel engine has been replaced by the CD20E diesel engine featuring an electronically

concentrated engine control system (EGGS-D).
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Tool number
Tool name

PRECAUTIONS AND PREPARATION

Special Service Tools

Description

I CD20E r

KV11229352

Measuring device
G) KV11229350

Holder
@ KV11229360

Nut
@ KV11229370

Pin
@ KV11254410

Dial gauge

ST16540000

Pulley puller

NT570

Measuring set length of plunger spring

Removing injection pump sprocket

NT647

FOR CD ENGINE INJECTION NOZZLE

Tool number
Tool name

KV11289004

Nozzle cleaning kit
CD KV11290012

Box
@ KV11290110

Brush
@ KV11290122

Nozzle oil sump
scraper

@ KV11290140

Nozzle needle tip
cleaner

@ KV11290150

Nozzle seat scraper
@ KV11290210

Nozzle holder
(J) KV11290220

Nozzle hole cleaning
needle

KV11292010

Nozzle centeri ng device

Description

NT296

NT293
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Tool number
Tool name

KV11100300
Nozzle holder socket
(For No.2 - 4 injection
nozzles)

KV119E0010
NO.1 injection nozzle
holder socket

PRECAUTIONS AND PREPARATION
Special Service Tools (Cont'd)

Description

NT563

NT648
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TROUBLE' DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal

EC-LOAD-01

@: With daytime lightsystem
@: Without daytimelight system
*1... @R/B @R/L,

-: Detectable linefor OTe
-: Non-detectableline for OTC
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Refer to last page
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HEC270
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Electrical Load Signal (Cont'd)

EC-LOAD-02

I

Refer toEL-POWER.
FUSEBLOCK
(JIB)

~
CE106)
<rn9)

With daytime lightsystem
Without daytime
light system
Detectable linefor OTC
Non-detectableline for DTG

10A
1251

-:

-:

@:

@:

ECM
(EGGSCONTROL
MODULE)
(IT)
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~

2
R
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I
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Ip.21 Ia:o I
LIB SR
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS ~

MIL & Data Link Connectors

LHD models
EC-MIL-01

DATA LINKCONNECTORFOR CONSULT
~

~
B

@: Models with tachometer
@: Models without tachometer
*1... @30 @40,
*2 ... @32 @ 8,

_. Detectable line
for OTe

-: Non-detectableline for OTC

LiJ ~
G/W 6/R

J J

Refer to EL-POWEA.

i
Gm

FUSE7.5A BLOCK
II] (JIB)

~

COMBINATIONMETER(MALFUNCTIONINDICATORLAMP)
~
~
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I~~(F~~----------~~~--~~~--~~~--~qpl
OAIL G/B GYIL G/W G/R
I I I I I

OR/L GIB GYIL G/W G/R

ntru m rFf5n rrf4n ~
LCHK SCl SCI SCl CHECK ECMR RX TX CL (ECCS

CONTROL
MODULE)

em

Refe~ to last page(Foldout page) .

HEC269
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

IACV-AAC valve and IACV-FICD solenoid valve

Engine coolant temperature sensor
Power steering
011 pressure SWitCh~

Fuel pressure regulator

EVAP canister purge volume control solenoid valve

Throttle position sensor

Fuel filter

EVAP canister

Mass air flow sensor
Camshaft position sensor,
ignition coil and power
transistor build into distributor

I

SEF497S
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont'd)

Knock sensor

/

SEF498S
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Intake manifold collector

Fuel pressure regulator

Air duct

G) Fuel pressure regulator to intake manifold collector
@ EVAP canister purge volume control solenoid valve

to intake manifold collector

EVAP canister purge volume
control solenoid valve

3

EVAP canister

SEF645S

@ EVAP canister purge volume control solenoid valve
to EVAP canister

EC-13
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

Mass air flow sensor

Engine coolant temperature
sensor

Heated oxygen sensor

Ignition switch

Throttle position sensor

Neutral position switch

Air conditioner switch

Knock sensor

Battery voltage

Power steering oil pressure
switch

Vehicle speed sensor

Ambient air temperature
switch

Electrical load signal

Fuel injection & mixture ratio
control

Distributor ignition system

Idle air control system

Fuel pump control

Heated oxygen sensor
monitor & on-board diagnos-
tic system

ECM
(ECCS
control
module)

EVAP canister purge volume
control

Heated oxygen sensor heater
control

Cooling fan control

Air conditioning cut control

EC-14

Injectors

Power transistor

IACV-AAC valve and
IACV-FICD solenoid valve

Fuel pump relay

Malfunction indicator lamp
(On the instrument panel)

EVAP canister purge volume
control solenoid valve

Heated oxygen sensor heater

Cooling fan relay

Air conditioner relay



EVAPORATIVE EMISSION SYSTEM

Description

Air cleaner ~ottle;ve m Int::;:anifOld

EVAP canister purge volume
control solenoid valve

Fuel check valve

t

EVAP canister

Fuel filler cap with vacuum relief valve

.. Fuel vapor
<:=:J Air

JEF759R

I

The evaporative emission system is used to reduce hydrocar-
bons emitted into the atmosphere from the fuel system. This
reduction of hydrocarbons is accomplished by activated char-
coals in the EVAP canister.
The fuel vapor from sealed fuel tank is led into the EVAP can-
ister when the engine is off. The fuel vapor is then stored in the
EVAP canister. The EVAP canister retains the fuel vapor until
the EVAP canister is purged by air.
EVAP canister purge volume control solenoid valve is con-
trolled by ECM. When the engine operates, the flow rate of
vapor controlled by EVAP canister purge volume control sole-
noid valve is proportionally regulated as the air flow increases.

Inspection

EVAP CANISTER
Check EVAP canister as follows:
1. Cover port CID with hand.
2. Blow air in port @ and ensure free flow out of port CID.

~
@ SEF760R
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BASIC SERVICE PROCEDURE

SEF754S

O!b ~Sulator ~

~ r@;
. J/t'/. ~J ,nsu,a,or~l

InJector~~ \
Insulator ~~ '" OJ

tlrr.~ I@, -:.9
~,f:N)-;o I!J

~ Bi>--J
O-ring ~y

i f
~

Insulator~1

I
I,' ' Locate plate on
u this side.

O-ring . I

NEF098

Injector Removal and Installation
1. Release fuel pressure to zero.
2. Disconnect all harness connectors, hoses and air duct

around intake manifold collector and throttle body.
3. Loosen all fixing bolts of intake manifold collector.
4. Remove intake manifold collector with throttle body.

5. Disconnect injector harness connectors.
6. Disconnect fuel hoses from fuel tube assembly.
7. Remove injectors with fuel tube assembly.

8. Push out any malfunctioning injector from fuel tube assem-
bly.

Do not extract injector by pinching connector.
9. Replace or clean injector as necessary.

10. Install injector to fuel tube assembly.
Always replace O-rings and insulators with new ones.
Lubricate O-rings with a smear of silicone oil.

11. Install injectors with fuel tube assembly to intake manifold.
Tighten fuel tube bolts to the specified torque.

Tightening procedure:
1) Tighten all bolts to 9.3 to 10.8 N.m (0.95 to 1.1

kg-m, 6.9 to 8.0 ft-Ib).
2) Tighten all bolts to 21 to 26 N.m (2.1 to 2.7 kg-m,

15 to 20 ft-Ib).
12. Install fuel hoses to fuel tube assembly.
Lubricate fuel hoses with a smear of silicone oil.
Insert fuel hoses more than 28 mm (1.10 in) from tube end.

EC-16



BASIC SERVICE PROCEDURE [![]
Injector Removal and Installation (Co nt' d)
13. Install intake manifold collector with throttle body.

Tighten bolts (CD to ([)) to the specified torque (See EM
section for the torque).

SEF756S

14. Reinstall any parts removed in reverse order of removal. I
CAUTION:
After properly connecting fuel hose to fuel tube and injector
assembly, check connections for fuel leaks.

EC-17



BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/Idle Mixture Ratio
Adjustment

PREPARATION
• Make sure that the following parts are in

good order.
(1) Battery
(2) Ignition system
(3) Engine oil and coolant levels
(4) Fuses
(5) ECM harness connector
(6) Vacuum hoses
(7) Air intake system

(Oil filler cap, oil level gauge, etc.)
(8) Fuel pressure
(9) Engine compression
(10) Throttle valve

Overall inspection sequence

INSPECTION

• On models equipped with air conditioner,
checks should be carried out while the air
conditioner is "OFF".

• On models equipped with automatic
transaxle, when checking idle speed, ignition
timing and mixture ratio, checks should be
carried out while shift lever is in "N" position.

• When measuring "CO" percentage, insert
probe more than 40 cm (15.7in) into tail pipe.

• Turn off headlamps, heater blower, rear
defogger.

• Keep front wheels pointed straight ahead.
• Make the check after the cooling fan has

stopped.

Perform diagnostic test mode II
(Self-diagnostic results).

OK

Check & adjust ignition timing.

Check & adjust idle speed.

Check heated oxygen sensor
function.

NG Repair or replace.

NG Check heated oxygen sensor
harness.

NG Repair or replace harness.

OK OK

Check CODA>. OK Replace heated oxygen sensor.

NG

INSPECTION END

Check emission control parts
and repair or replace if neces-
sary.

EC-18

NG Check heated oxygen sensor
function.

OK



I

START

Visually check the following:
• Air cleaner clogging
• Hoses and duct for leaks
• Electrical connectors
• Gasket (intake manifold, cylinder head, exhaust system)
• Throttle valve and throttle position sensor operation

Start engine and warm it up until engine coolant temperature indicator
points to the middle of gauge.
Ensure engine speed stays below 1,000 rpm.

Open engine hood and run engine at about 2,000 rpm for about 2 minutes
under no-load.

SEF455Q

c-

BASIC SERVICE PROCEDURE [][]
Idle Speed/Ignition Timing/Idle M"ixture Ratio
Adjustment (Co nt' d)

Malfunction indicator
lamp

SEF051PA

Repair or replace components as neces-
sary.

Perform the Diagnostic Test Mode II (Self-diagnostic results).

OK ~NG

SEF248F

II IGN TIMING ADJ II D
IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.
AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

START

Run engine at about 2,000 rpm for about 2 minutes under no-load.
Rev engine two or three times under no-load, then run engine at idle
speed for about 1 minute.

1. Select "IGNITION TIMING ADJ" in WORK SUPPORT mode.
2. Touch "START".

OR
1. Turn off engine and disconnect throttle position sensor harness

connector.
2. Start engine.

SEF546N

Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-load, then run engine
at idle speed.

EC-19



Adjust ignition timing to the specified value by turning
distributor after loosening bolts which secure distribu-
tor.

Check ignition timing with a timing light.

Ii

BASIC SERVICE PROCEDURE [I[J
Idle Speed/Ignition Timing/Idle Mixture Ratio
Adjustment (Cont'd)

@

~

AEC804

1

1. Select "IGN TIMING ADJ" in "WORK
SUPPORT" mode.

2. Touch "START".
OR

1. Stop engine and disconnect throttle position
sensor harness connector.

2. Start engine.

700:1:50 rpm

Adjust idle speed by turning idle speed adjusting
screw.

Rev engine (2,000 - 3,000 rpm) 2 or 3 times under
no-load, then run engine at idle speed.

11111

00
@

III

Read idle speed in "IGN TIMING ADJ" in
"WORK SUPPORT" mode.

OR
Check idle speed.
700:1:50 rpm

OK

II~
Check idle speed.

SEF499S

SEF546N

\ ~ ~
Throttle position

(
sensor harness
connector

START

II IGN TIMING ADJ II 0
IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.
AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

IIIGN TIMING ADJ II 0
-----. CONDITION SETTING ----- ..

IGNIT FEEDBACK HOLD

o

III

SEF844S

Touch "BACK".

OR
1. Turn off engine and connect throttle position

sensor harness connector.
2. Start engine.

Rev engine (2,000 - 3,000 rpm) 2 or 3 times under
no-load, then run engine at idle speed.

~
SEF500S

\
Throttle position v(;
sensor harness
connector

========== MONITOR ==========
CMPS-RPM (REF) 700rpm
IGN TIMING 15BTDC
CLSD THUPOSJ ON
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BASIC SERVICE PROCEDURE [![]
Idle Speed/Ignition Timing/Idle Mixture Ratio
Adjustment (Cont'd)

@

II
Check idle speed.

Read idle speed in "DATA
MONITOR" mode with CONSULT.

OR
Check idle speed.

ING

Check IACV-AAC valve and replace if nec-
essary.

OK

750:f:50 rprn

SEF913J

* MONITOR 1;:( NO FAIL D
CMPS.RPM (REF) 725rpm

II

__ R_E_C_O_R_D __ I
SEF863S

Check IACV-AAC valve harness and repair
if necessary.

1;( MONITOR 1;( NO FAIL D
Check ECM function* by substituting
another known good ECM.

SEF909P

__ R_E_C_O_R_D __ I
MEC711B

CHK IGN

~i ~ll~~~'-':V~IS~~~::::~~,....,r-. ,...-,~~';:::~
-~

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

CMPS.RPM (REF)
M/R FIC MNT

\

2000rpm
RICH

Imlll[!]
fi\= 1. See "M/R FIC MNT" in "DATA
~ MONITOR" mode.

2. Run engine at about 2,000 rpm
for about 2 minutes under
no-load.

3. Maintain engine at 2,000 rpm
under no-load (engine is warmed
up sufficiently). Check that the
monitor fluctuates between
"LEAN" and "RICH" more than 5
times during 10 seconds.
1 cycle: RICH ~ LEAN ~ RICH
2 cycles: RICH ~ LEAN ~ RICH

~lEAN ~ RICH
OR

~ 1. Set "Heated oxygen sensor
~ monitor" in the Diagnostic Test

Mode II.
2. Run engine at about 2,000 rpm

for about 2 minutes under
no-load.

3. Maintain engine at 2,000 rpm
under no-load. Check that the
malfunction indicator lamp goes
on and off more than 5 times dur-
ing 10 seconds.

NG

* ECM may be the
cause of a
problem, but this
is rarely the case.

@

OK

END

/
/ \

SEF051P
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Heated oxygen sensor
harness connector

BASIC SERVICE PROCEDURE []B]
Idle Speed/Ignition Timing/Idle Mixture Ratio
Adjustment (Cont'd)

@

MEF031DB

~&5
II ECM El'coNNECTORII

19

Check heated oxygen sensor harness:
1. Turn off engine and disconnect battery ground

cable.
2. Disconnect ECM harness connector from ECM.
3. Disconnect heated oxygen sensor harness con-

nector. Then connect harness side terminal for
heated oxygen sensor to ground with a jumper
wire.

4. Check for continuity between terminal @ of ECM
harness connector and body ground.

Continuity exists ...•........•.•....•••....••••••.••••.•..••••..•.••••.0 K
Continuity does not exlst •••••.•..••••.••••••••••••••••••••••••••.NG

MEC7128

OK

Repair or replace harness.

Connect ECM harness connector to ECM.

Start engine and warm it up until engine coolant
temperature indicator points to middle of gauge.
(Be sure to start engine after setting IICOOLANT

SEF750S TEMP" or installing a 2.5 kQ resistor.)

1. Connect battery ground cable.
2. Select "ENG COOLANT TEMP" in

"ACTIVE TEST" mode.
3. Set "COOLANT TEMP" to 20°C (68°F) by

touching "Qu" and "Qd" and "UP",
IIDWN".

OR

1. Disconnect engine coolant temperature
sensor harness connector.

2. Connect a resistor (2.5 kQ) between termi-
nals of engine coolant temperature sensor
harness connector.

3. Connect battery ground cable.

o

AEC681

2.5 kQ resistor

~&5~
Engine coolant
temperature sensor
harness connector

dJ

• ACTIVE TEST. D
COOLANT TEMP 20°C

= =. = MONITOR = = =
CMPS'RPM (REF) Orpm
INJ PULSE O.7msec
IGN TIMING SBTDe

o
~HII

-c
SEF455Q
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BASIC SERVICE PROCEDURE [][]
Idle Speed/Ignition Timing/Idle Mixture Ratio
Adjustment (Cont'd)

CID

1
Rev engine two or three times under no-load, then run
engine at idle speed.

1
Check "CO"%.

Idle CO: Less than 10% and engine runs smoothly. I
OR

1. Disconnect the resistor from terminals of engine
coolant temperature sensor harness connector.

2. Connect engine coolant temperature sensor har-
ness connector to engine coolant temperature
sensor.

After checking COo/a,00 1. Touch "BACK",

@

SEF248F

* MONITOR * NO FAIL D

SEF913J
NG ~OK

Replace heated oxygen sensor.

SEF909P

__ R_E_C_O_R_D __ I
MEC711B

CHK IGN

m i ~ll;::'~~r-,':V~",..,,....,,.......,...-, r----l
,......,...-,,....-.,..-, ,-,
r--\,.....,,-,,....... r-"l

~~~~

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

CMPS.RPM (REF)
MIA FIC MNT

2000rpm
AICH ilma

rij'\ 1. See IIM/R FIC MNT" in "Data
~ monitor" mode.

2. Maintain engine at 2,000 rpm under
no-load (engine is warmed up suffi-
ciently.). Check that the monitor fluc-
tuates between "LEAN" and IIRICH"
more than 5 times during 10 sec-
onds.
1 cycle: RICH ~ LEAN -+ RICH
2 cycles: RICH ~ LEAN ~ RICH

-+LEAN -+ RICH
OR

~ 1. Set "Heated oxygen sensor monitor"
~ in the Diagnostic Test Mode II.

2. Maintain engine at 2,000 rpm under
no-load. Check that the malfunction
indicator lamp goes ON and OFF
more than 5 times during 10 sec-
onds.

OK

SEF051P
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BASIC SERVICE PROCEDURE [][]
Idle Speed/Ignition Timing/Idle Mixture Ratio
Adjustment (Cont'd)

(!)

Connect heated oxygen sensor harness connec-
tor to heated oxygen sensor.

Check fuel pressure regulator.

Check mass air flow sensor and its circuit.
Refer to TROUBLE DIAGNOSIS FOR DTC 12.
(Refer to EC-49.)

Check injector and its circuit.
Refer to TROUBLE DIAGNOSIS FOR NON
DETECTABLE ITEMS.
(Refer to EC-66.)
Clean or replace if necessary.

Check engine coolant temperature sensor and
its circuit. Refer to TROUBLE DIAGNOSIS FOR
DTC 13.
(Refer to EC-52.)

Check ECM function* by substituting another
known good ECM.

*: ECM may be the cause of a problem, but
this is rarely the case.
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BASIC SERVICE PROCEDURE

~20 - ffSID 17.07
I(O.79) (0.6720)
E L1 ,15.97.s 1(0.6287)
T""" 15 - 114.87
~(0.59) 11.13 ,13.6 !(O.5854)
~ (0.4382) "

l:: f-" '::,!:(O.535 ~":::C/) 10 ~~.~ (0.3949)

(0.39) f8.93 (0.3516)

-30 0 25 40
(-22) (32) (77) (104)

Ambient air temperature roC (OF)] SEF504S

Fast Idle Cam (FIC) Inspection and Adjustment
Perform inspection and adjustment as follows:
1. Make sure the engine has cooled down and remove the

throttle body. Refer to "OUTER COMPONENT PARTS" in EM
section.

2. Leave the throttle body for more than 3 hours so the tem-
perature of the thermowax levels with the ambient air tem-
perature.

Avoid direct sunlight or other heat source (heater, air
conditioner, etc.).
3. Check dimension L1 without removing thermowax from

throttle body. Measure ambient air temperature with ather-I
mometer.

L1 dimension Judgement and remedy

The thermowax is normal. Perform FIC adjustment.
Inside hatched area

Go to step 4.

Outside hatched Replace the thermowax and install the FIC. Per-
area form adjustment from step 2.

View with throttle drum removed

Fast idle cam ~
ROller~Throttle

adjusting
screw
(TAS)

J

\Slopper
Clearance A

4. Check the clearance A between the stopper and the throttle
adjusting screw (TAS). If not within specifications (the
hatched area as shown in the figure below), adjust clear-
ance using screw S.

Do not adjust the clearance using the throttle adjusting screw
(TAS).
5. After adjusting clearance A, tighten the lock nut of screw S.
6. Install the throttle body., Refer to "OUTER COMPONENT

PARTS" in EM section.
7. Warm up engine sufficiently. Confirm there is clearance

between FIC and roller.
SEF505S

0.90
1.23 (0.035) 0.57
(0.0484) (0.0224)

0.71
(0.0280)0.37

(0.01 6)

3.0
.-. (0.118)
'22.5
:="(0.098)
E 2.0
oS (0.079)
« 1.5
Q) (0.059)
g 1.0
~ (0.039)
~ 0.5
(3 (0.020)

0.0
-40 -30 -20 -10 0 10 20 30 40

• MAX (-40)(-22)(-4) (14) (32)(50) (68) (86)(104)
• MIN.' Ambient air temperature roC (OF)] SEF506S
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE

SELF-
Item WORK DIAG- DATA ACTIVE FUNCTION

SUPPORT NOSTle MONITOR TEST TEST
RESULTS

Camshaft position sensor X X

Mass air flow sensor' ) X X

Engine coolant temperature sensor X X X

Heated oxygen sensor X X

Vehicle speed sensor X X

Throttle position sensor X X X X

Knock sensor X
INPUT

Ignition switch (start signal) X X
(J)
I- Air conditioner switch Xa:
e:ta.. Park/Neutral position switch X X...z Power steering oil pressure switch X Xw
Z
0 Electrical load signal XD.
:E

Ambient air temperature switch0 X
0
U) Battery voltage X
0
0 Injectors X Xw X

Power transistor (Ignition timing) X
X (Ignition

X X X
signal)

IACV-AAC valve X X X X

OUTPUT Air conditioner relay X

Fuel pump relay X X X X

Cooling fan X X X

EVAP canister purge volume control
X X X

solenoid valve

X: Applicable
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Conl'd)

DATA MONITOR MODE

Monitored item ECM
Main

[Unit] input
signals

Description Remarks
signals

CMPS.RPM • Indicates the engine speed computed • Accuracy becomes poor if engine
(REF) [rpm)

0 0
from the REF signal (180° signal) of speed drops below the idle rpm.
the camshaft position sensor. • If the signal is interrupted while the

engine is running, an abnormal value
may be indicated .

MAS AIR/FL SE [V] 0 0 • The signal voltage of the mass air • When the engine is stopped, a certain

flow sensor is displayed. value is indicated.

COOLAN TEMP/S • The engine coolant temperature • When the engine coolant temperature
rOC]or [OF] (determined by the signal voltage of sensor is open or short-circuited,

0 0 the engine coolant temperature sen- ECM enters fail-safe mode. The

sor) is displayed. engine coolant temperature deter-
mined by the ECM is displayed .

02 SEN [V] 0 0 • The signal voltage of the heated oxy-
gen sensor is displayed.

M/R F/C MNT • Display of heated oxygen sensor sig- • After turning ON the ignition switch,

(RICH/LEAN] nal during air-fuel ratio feedback con- "RICH" is displayed until air-fuel mix-
trol: ture ratio feedback control begins.
RICH ... means the mixture became • When the air-fuel ratio feedback is

0 0 "rich", and control is being affected clamped, the value just before the
toward a leaner mixture. clamping is displayed continuously.
LEAN ... means the mixture became
"lean", and control is being affected

toward a rich mixture .

VHCL SPEED SE • The vehicle speed computed from the
[km/h] or [mph] 0 0 vehicle speed sensor signal is dis-

played .

BATTERY VOLT [V] 0 0 • The power supply voltage of ECM is
displayed .

THRTL POS SEN [V) 0 0 • The throttle position sensor signal
voltage is displayed.

START SIGNAL • Indicates [ON/OFF) condition from the • After starting the engine, [OFF] is dis-

[ON/OFF] 0 0 starter signal. played regardless of the starter sig-

nal.

CLSD THL/POSI • Indicates the closed throttle position
[ON/OFF] [ON/OFF] determined by the throttle

0 0 position sensor signal.
ON: Closed throttle position

OFF: Other than closed throttle
position

NOTE:
Any monitored item that does not match the vehicle being diagnosed is deleted from the display auto-
matically.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

Monitored item ECM
Main[Unit] input

signals Description Remarks
signals

AIR COND SIG • Indicates [ON/OFF] condition of the
[ON/OFF] 0 0 air conditioner switch as determined

by the air conditioning signa1.

PIN POSI SW 0 0 • Indicates [ON/OFF] condition from the
[ON/OFF] park/neutral position switch signal.

PW/ST SIGNAL • Indicates [ON/OFF] condition of the
[ON/OFF] 0 0 power steering oil pressure switch

determined by the power steering oil
pressure signal.

LOAD SIGNAL 0 0 • Indicates [ON/OFF] condition from the
[ON/OFF] electrical load signal.

AMB TEMP SW 0 0 • Indicates [ON/OFF] condition from the
[ON/OFF] ambient air temperature switch signal

INJ PULSE [msec]

0
• Indicates the actual fuel injection • When the engine is stopped, a certain

pulse width compensated by ECM computed value is indicated.
according to the input signals .

IGN TIMING [BTDC]

0
• Indicates the ignition timing computed

by ECM according to the input sig-
nals .

IACV-AAC/V [%] • Indicates the idle air control valve

0 (AAC valve) control value computed
by ECM according to the input sig-
nals.

CAN/P CONT SV • Indicates the EVAP canister purge
[step] volume control value computed by the

ECM according to the input signals .
• The opening becomes larger as the

value increases.

A/F ALPHA [0A,] • Indicates the mean value of the air- • When the engine is stopped, a certain

0 fuel ratio feedback correction factor value is indicated.
per cycle. • This data also includes the data for

the air-fuel ratio learning control.

AIR COND RLY • Indicates the air conditioner relay
[ON/OFF] 0 control condition (determined by ECM

according to the input signal) .

FUEL PUMP RLY • Indicates the fuel pump relay control
[ON/OFF] 0 condition determined by ECM accord-

ing to the input signals .

COOLING FAN • Indicates the control condition of the
[HI/LOW/OFF] cooling fans (determined by ECM

0 according to the input signal).
HI ... High speed operation
LOW ... Low speed operation
OFF ... Stopped

VOLTAGE • Voltage measured by the voltage
[V] probe.

PULSE • Pulse width, frequency or duty cycle • Only C1#" is displayed if item is
[msec] or [Hz] or measured by the pulse probe. unable to be measured .
[0A,] • Figures with "#"s are temporary

ones. They are the same figures as
an actual piece of data which was just
previously measured.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Conl'd)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)

• Engine: Return to the original
• Harness and connector

FUEL INJECTION
trouble condition If trouble symptom disappears,

• Fuel injectors
• Change the amount of fuel see CHECK ITEM.

injection using CONSULT.
• Heated oxygen sensor

• Engine: After warming up, idle

IACV-AAC/V
the engine.

Engine speed changes according • Harness and connector
• Change the IACV-AAC valve

OPENING
opening percent using CON-

to the opening percent. • IACV-AAC valve

SULT.

• Engine: Return to the original
• Harness and connector

ENG COOLANT
trouble condition

If trouble symptom disappears, • Engine coolant temperature
TEMP

• Change the engine coolant
see CHECK ITEM. sensor

temperature indication using • Fuel injectors
CONSULT.

• Engine: Return to the original
trouble condition

If trouble symptom disappears,
IGNITION TIMING • Timing light: Set • Adjust initial ignition timing

• Retard the ignition timing using
see CHECK ITEM.

CONSULT.

• Engine: After warming up, idle • Harness and connector
the engine. • Compression

POWER • AIC switch "OFF"
Engine runs rough or dies .

• Injectors
BALANCE • Shift lever "N" • Power transistor

• Cut off each injector signal one • Spark plugs
at a time using CONSULT. • Ignition coils

• Ignition switch: ON
• Harness and connector

COOLING FAN • Turn the cooling fan liON" and Cooling fan moves and stops.
• Cooling fan motor

"0FF" using CONSULT.

• Ignition switch: ON (Engine

FUEL PUMP
stopped)

Fuel pump relay makes the oper- • Harness and connector
• Turn the fuel pump relay liON"

RELAY
and "OFF" using CONSULT

ating sound. • Fuel pump relay

and listen to operating sound .

SELF-LEARNING • In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by
CONT touching "CLEAR" on the screen.

• Engine: After warming up, run
engine at idle speed • Harness and connector

CANIST CONT • Change the EVAP can ister Engine speed changes according
• EVAP canister purge volume

S/V purge volume control solenoid to the opening step.
control solenoid valve

valve opening step using CON-
SULT.
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ON-B.OARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

FUNCTION TEST MODE

FUNCTION TEST
CONDITION JUDGEMENT CHECK'TEM(REMED~

ITEM

• Ignition switch: ON
SELF-DIAG (Engine stopped)

Objective system-
RESULTS • Displays the results of on-

board diagnostic system .

• Ignition switch: ON • Harness and connector
(Engine stopped) Throttle valve:

OFF • Throttle position sensor
• Closed throttle position is opened • Throttle position sensor

CLOSED THROTTLE
POSI

tested when throttle is opened adjustment
and closed fully. (Closed throt- Throttle valve: • Throttle linkage
tie position is selected by closed

ON • Verify operation in DATA
throttle position sensor.) MONITOR mode .

• Harness and connector
• Ignit;on switch: ON

Range (Throttle
• Throttle position sensor

THROTTLE POSI
(Engine stopped)

valve fully opened More than
• Throttle position sensor

SEN CKT
• Throttle position sensor circuit

- Throttle valve 3.0V
adjustment

is tested when throttle is
fully closed)

• Throttle linkage
opened and closed fully. • Verify operation in DATA

MONITOR mode .

• Ignition switch: ON
(Engine stopped) Out of NIP positions OFF

PARK/NEUT POSI
• Neutral position switch circuit

• Harness and connector
SW CKT • Neutral position switch

is tested when shift lever is In NIP positions ON
manipulated .

• Ignition switch: ON
• Harness and connector

(Engine stopped)
• Fuel pump

FUEL PUMP • Fuel pump circuit is tested by There is pressure pulsation on
CIRCUIT checking the pulsation in fuel the fuel feed hose.

• Fuel pump relay

pressure when fuel tube is
• Fuel filter clogging

pinched .
• Fuel level

• Ignition switch: ON
• Harness and connector

COOLING FAN (Engine stopped) The cooling fan rotates and
CIRCUIT • Cooling fan circuit is tested stops every 3 seconds.

• Cooling fan motor

when cooling fan ;s rotated .
• Cooling fan relay

• Ignition switch: ON ~ START
• Start signal circuit is tested

when engine is started by
operating the starter. Before

START SIGNAL
cranking, battery voltage and

• Harness and connector
CrRCUIT

engine coolant temperature Start signal: OFF -» ON
• Ignition switch

are displayed. During
cranking, average battery
voltage, mass air flow sensor
output voltage and cranking
speed are displayed.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Conl'd)

FUNCTION TEST
CONDITION JUDGEMENT CHECK ITEM (REMEDY)

ITEM

• Ignition switch: ON
(Engine running) Locked position ON • Harness and connector

PW/ST SIGNAL • Power steering circuit is • Power steering oil pressure

CIRCUIT tested when steering wheel is switch

rotated fully and then set to a Neutral position OFF • Power steering oil pump

straight line running position .

• Vehicle speed sensor circuit is
Vehicle speed sensor input sig- • Harness and connector

VEHICLE SPEED tested when vehicle is running

SEN CKT at a speed of 10 km/h (6 MPH)
nal is greater than 4 km/h (2 • Vehicle speed sensor

or higher .
MPH) • Speedometer

• After warming up, idle the

engine.
• Adjust ignition timing (by mov-

• Ignition timing adjustment is

IGN TIMING ADJ checked by reading ignition
The timing light indicates the ing distributor)

timing with a timing light and
same value on the screen. • Camshaft position sensor

checki ng whether it agrees
drive mechanism

with specifications.

• INJECTION SYS (Injector, fuel
pressure regulator, harness or
connector)

• Air-fuel ratio feedback circuit • IGNITION SYS (Spark plug,

(injection system, ignition power transistor, ignition coil,

MIXTURE RATIO
system, vacuum system, etc.) Heated oxygen sensor COUNT: harness or connector)

TEST
is tested by examining the More than 5 times during 10 • VACUUM SYS (Intake air

heated oxygen sensor output seconds leaks)

at 2,000 rprn under non-loaded • Heated oxygen sensor circuit

state. • Heated oxygen sensor opera-
tion

• Fuel pressure high or low
• Mass air flow sensor

• After warming up, idle the
engine .

• Injector operation of each cyl- • Injector circuit (Injector, har-

inder is stopped one after
Difference in eng ine speed is

ness or connector)

another, and resultant change • Ignition circuit (Spark plug,

POWER BALANCE in engine rotation is examined
greater than 25 rpm before and

power transistor, ignition coil,
after cutting off the injector of

to evaluate combustion of
each cylinder.

harness or connector)

each cylinder. (This is only • Compression

displayed for models where a • Valve timing

sequential multi port fuel injec-
tion system is used.)

• After warming up, idle the • Harness and connector

engine.
Difference in engine speed is

• IACV-AAC valve

IACV-AAC/V
• IACV-AAC valve system is

greater than 150 rprn between
• Air passage restriction

SYSTEM
tested by detecting change in

when valve opening is at 80%
between air inlet and IACV-

engine speed when IACV-AAC AAC valve

valve opening is changed to
and at 20%.

• IAS (Idle adjusting screw)

0%, 200/0 and 80°tfc,. adjustment
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TROUBLE DIAGNOSIS - General Description

SEF1421

-:;-

/ DATA link connector
for CONSULT SEF502S

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 .•

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 fol-
lowing:

• Harness connectors for improper con-
nections

• Vacuum hoses for splits, kinks, or
improper connections

• Wiring for improper connections,
pinches, or cuts

II IGN TIMING ADJ II D
IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.
AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

START

CONNECT CONSULT TO THE VEHICLE.
Connect "CONSULT" to the data link
connector for CONSULT and select
llENGINE" from the menu.

DOES ENGINE START?

Yes

No
Go to iii

SEF555N [iJ

\ ~
Throttle position

(
sensor harness
connector SEF499S

CHECK IGNITION TIMING.
(ij"\ 1. Warm up engine sufficiently.
~ 2. Select "IGN TIMING ADJtI in

"WORK SUPPORT" mode.
3. Touch "START".
4. Check ignition timing at idle

using timing light.
Ignition timing:

15°:i: 2° BTDC

1. Warm up engine sufficiently.
2. Stop engine and disconnect

throttle position sensor har-
ness connector.

3. Start engine.
4. Check ignition timing at idle

using timing light.
Ignition liming:

15°:i:2° BTDC

OK

(Go to @ on next page.)

EC-32
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II

f!]
r

CHECK IDLE ADJ. SCREW INITIAL SET NG Adjust engine speed by~
RPM. turning idle adjusting

00 1. Select "IGN TIMING ADJ" in screw.
"WORK SUPPORT" mode.

2. When touching "START",

does engine speed fall to
700:1:50 rpm?

OR

@ Does engine run at 700:1:50
rpm?

OK

Reconnect throttle position sensor har-
ness con nector.

II r

CHECK THROTTLE POSITION SENSO'R NG Adjust output voltage to~
IDLE POSITION. O.50V by rotating throttle

00 1. Perform "THRTL POS SEN position sensor body.

ADJ" in "WORK SUPPORT"

~mode.

2. Check that output voltage of
RESET IDLE POSITION

throttle position sensor is MEMORY.
approx. 0.35 to 0.65V (Throttle 1. Warm up engine suffi-
valve fully closes.) and "CLSD ciently and stop.00 Select "CLSDTHL/POSI" stays "ON". ! THL/POSI" in

OR "DATA MONITOR"

~
Measure output voltage of throt- mode with CON-

SUL T before stop-
tie position sensor using ping engine.
voltmeter, and check that it is 2. Turn ignition switch
approx. 0.35 to 0.65V. (Throttle "ON".

3. Turn ignition switch
valve fully closed.) "OFF" and wait at

OK
least 5 seconds.4'00 Repeat steps 2.

and 3. until
"CLSD THLI
POSI" in
"DATA
MONITOR"
mode with
CONSULT
changes to
"ON".

@ Repeat steps 2.
and 3. 20 times.

~ I....

SEF503S

SEF842S

* * * ADJ MONITOR * * *

START

I THRTL POS SEN ADJ I D

SEF546N

TROUBLE DIAGNOSIS - General Description
Basic Inspection (Cont'd)

II IGN TIMING ADJ I 0 @

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.
AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING L'GHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

THRTL pas SEN O.52V

========== MONITOR ==========
CMPS-RPM (REF) Orpm
CLSD THUPOSI ON

@
(Go to next page)
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TROUBLE DIAGNOSIS - General Description
Basic Inspection (Cont'd)

@

CHECK IDLE SPEED
(jj\ Read the engine idle speed in
~ "DATA MONITOR" mode with

CONSULT.
750:1=50 rpm

OR
~ Check idle speed.
~ 750:i:50 rpm

OK

After this inspection, unnecessary diag-
nostic trouble code No. might be dis-
played.
Erase the stored memory in ECM.

OK

INSPECTION END

EC-34
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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 connec-

tor.
* Specification data may not be directly related to their components signals/values/operations.
(i.e., Adjust ignition timing with a timing light before monitoring IGN TIMING. Specification data might

be displayed even when ignition timing is not adjusted to specification. This IGN TIMING moni-
tors the data calculated by the ECM according to the input signals from the camshaft position
sensor and other ignition timing related sensors.)

• If the real-time diagnosis results are NG, and the on-board diagnostic system results are OK, when
diagnosing the mass air flow sensor, first check to see if the fuel pump control circuit is normal.

MONITOR ITEM CONDITION SPECIFICATION

CMPS.RPM (REF) • Tachometer: Connect Almost the same speed as the CON-
• Run engine and compare tachometer indication with the CONSULT value . SULT value .

• Engine: After warming up Idle 1.3 - 1.7V
MAS AIR/FL SE

• Air conditioner switch: OFF
• Shift lever: "N"
• No-load 2,000 rpm 1.7 - 2.1V

COOLAN TEMPIS • Engine: After warming up More than 70°C (158°F)

02 SEN 0- 0.3V ~ 0.6 - 1.0V

• Engine: After warming up Maintaining engine speed at 2,000 LEAN ~ RICH
MIR FIC MNT rpm Changes more than 5 times

during 10 seconds .

VHCL SPEED SE
• Turn drive wheels and compare speedometer indication with the CONSULT Almost the same speed as

value the CONSULT value

SATTERY VOLT • Ignition switch: ON (Engine stopped) 11 - 14V

• Ignition switch: ON Throttle valve fully closed 0.35 - 0.65V
THRTL pas SEN

(Engine stopped) Throttle valve fully opened Approx. 4.0V

START SIGNAL • Ignition switch: ON ~ START ~ ON OFF ~ ON ~ OFF

Th rottle valve:
ON

• Ignition switch: ON Idle position
CLSD THL/POSI

(Engine stopped) Throttle valve:
Slightly open

OFF

Air conditioner switch: OFF OFF

AIR COND SIG
• Engine: After warming up, idle the

engine Air conditioner switch: ON
ON

(Compressor operates)

Shift lever lip" or "N" ON
PIN POSI SW • Ignition switch: ON

Except above OFF

EC-35
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TROUBLE DIAGNOSIS - General Description ~
CONSULT Reference Value in Data Monitor
Mode (Cont'd)

MONITOR ITEM CONDITION SPECIFICATION

Steering wheel in neutral
position OFF

PW/ST SIGNAL • Engine: After warming up, idle the engine (forward direction)

The steering wheel is
ON

turned

Rear window defogger or
ON

LOAD SIGNAL • Engine: Running headlamp "ON"

Except the above OFF

• Ignition switch: ON Below 23.5°C (74°F) OFF
AMB TEMP SW • Compare ambient temperature with the following: Above 23.5°C (74°F) ON

• Engine: After warming up Idle 2.5 - 3.7 msec.
INJ PULSE

• Air conditioner switch: OFF
• Shift lever: "N"
• No-load 2,000 rprn 1.9 - 2.8 msec .

Idle 13 - 15° BTOC
IGN TIMING ditto

2,000 rpm More than 25° BTOC

Idle 20 - 40%
IACV-AAC/V ditto

2,000 rpm -
Idle o step

CAN/P CaNT SV ditto
3,000 rpm Approx. 100 step

A/F ALPHA • Engine: After warming up
Maintaining engine speed

53 - 155%)
at 2,000 rpm

AIR COND RLY • Air conditioner switch: OFF -+ ON OFF -+ ON

• Ignition switch is turned to ON (Operates for 5 seconds)
• Engine running and cranking ON

FUEL PUMP RLY • When engine is stopped (stops in 1.0 seconds)

• Except as shown above OFF

Engine coolant temperature
OFF• After warming up engine, idle the engine. is 99°C (210°F) or less

COOLING FAN • Air conditioner switch: OFF
• Vehicle stopped Engine coolant temperature

LOWis 10aoe (212°F) or more
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TROUBLE DIAGNOSIS - General Description

ECM Terminals and Reference Value

PREPARATION
1. ECM is located behind the center console. For this

inspection, remove the front passenger center console
panel.

SEF525S

2. Remove ECM harness protector.

MEF505D

II

L~
Thin wire Tester probeJ

SEF3671

3. Perform all voltage measurements with the connectors con-
nected. Extend tester probe as shown to perform tests eas-
ily.

ECM HARNESS CONNECTOR TERMINAL LAYOUT

EC-37
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TROUBLE DIAGNOSIS - General Description [][]
ECM Terminals and Reference Value (Cont'd)

ECM inspection table
*Data are reference values.

TERMINAL WIRE
ITEM CONDITION *DATA

NO. COLOR

IEngine is running.1
0.2 - 0.3VL Idle speed

1 W/B Ignition signal
IEngine is running.1

L Engine speed is 2,000 rpm.
Approximately 0.5V

2 L/OR Tachometer
IEngine is running.1

Approximately O.9VL Idle speed

3 GY/R Ignition check
IEngine is running.1

Approximately 13VL Idre speed

IEngine is running.1

I
\Ignition switch "OFF'" 0- 1V

ECCS relay (Self-shut- L For a few seconds after turning ignition
4 WIG

off) switch "OFF"

Ilgnition switch "OFF"!
BATTERY VOLTAGEL A few seconds after turning ignition switch (11 - 14V)

"OFF" and thereafter

6 8/W ECCS ground
!Engine is running.1

Engine groundL Idle speed

7 GIS Approximately OV

14 G/W Data link connector for
IEngine is running.1

Approximately 3.6V

15 GY/L CONSULT L Idle speed and CONSULT is connected Approximately OV
and turned on. (DATA MONITOR screen)

23 G/R Approximately OV

IEngine is running.1 BATTERY VOLTAGE

Cooling fan relay (Low L Cooling fan is not operating. (11 - 14V)
9 LG/R

speed) IEngine is running.1

L Cooling fan is operating.
Approximately OV

IEngine is running.1

L 80th AIC switch and blower fan switch are Approximately OV

11 Y Air conditioner relay "ON". (Compressor is operating.)

!Engine is running.1 BATTERY VOLTAGE

LAIC switch is HOFF". (11 - 14V)

13 8/W ECCS ground
IEngine is running.1

Engine groundL Idle speed

IEngine is running.1 (Warm-up condition)
1.3 - 1.7VL Idle speed

16 OR Mass air flow sensor
IEngine is running.1 (Warm-up condition)

1.7-2.1VL Engine speed is 2,000 rpm.
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TROUBLE DIAGNOSIS - General Description [][]
ECM Terminals and Reference Value (Conl'd)

*Data are reference values.

TERMINAL WIRE
ITEM CONDITION *DATA

NO. COLOR

17 W
Mass air flow sensor IEngine is running.1

Approximately OV
ground L Idle speed

o - 5.0V

18 G/Y
Engine coolant tem-

IEngine is running.1
Output voltage varies

perature sensor with engine coolant
temperature.

19 W Heated oxygen sensor
IEngine is running.1

o - Approximately 1.0VL After warming up sufficiently

Ilgnition switch "ON"! (Warm-up condition)
0.35 - 0.65V

Throttle position sen- L Accelerator pedal released
20 y

sor Ilgnition switch "ON"I

L Accelerator pedal fully depressed
Approximately 4V

21 B Sensor's ground
IEngine is running.1

Approximately OVL Idle speed

22
Camshaft position

Approximately 2.5V
L sensor (Reference !Engine is running.1

30
signal)

(AC range)

!Ignition switch "ON"I
Approximately OV

24 ORIL
Malfunction indicator
lamp IEngine is running.1 BATTERY VOLTAGE

(11 - 14V)

27 W Knock sensor
IEngine is running.!

Approximately 2.5VL Idle speed

29 B Sensor's ground
IEngine is running.!

Approximately OVL Idle speed

31
Camshaft position

Approximately 1V
B/W sensor (Position sig- !Engine is running.1

40
nal)

(AC range)

!Ignition switch "ON"!

32 PUIR Vehicle speed sensor t Engine stopped and gear position is "Neu- Varies from 0 to 5V
tral position".
While rotating drive wheel by hand

IEngine is running.1
OVL Idle speed (Electrical load: "OFF")

33 R Electrical load signal IEngine is running.1

L Idle speed BATTERY VOLTAGE

(Rear window defogger or head lamp: (11 - 14V)

"ON")

Ilgnition switch IION"I
Approximately OV

34 B/Y Start signal
Ilgnition switch "START"I BATTERY VOLTAGE

(11 - 14V)

EC-39
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TROUBLE DIAGNOSIS - General Description [][]
ECM Terminals and Reference Value (Conl'd)

*Data are reference values.

TERMINAL WIRE
ITEM CONDITION *DATA

NO. COLOR

Ilgnition switch "ON"I
OV

Neutral position L Neutral position
35 G/OR

switch Ilgnition switch "ON"I

L Except the above gear position
Approximately 5V

Ilgnition switch "OFF"I
OV

36 BIR Ignition switch
Ilgnition switch "ON"I BATTERY VOLTAGE

(11 - 14V)

37 PIL
Throttle position sen- /Ignition switch nON"1

Approximately 5V
sor power supply

38
WIR Power supply for ECM Ilgnition switch "ON"I

BATTERY VOLTAGE
47 (11 - 14V)

39 B ECCS ground
IEngine is running.1

Engine groundL Idle speed

IEngine is running.1

L Both air conditioner switch and blower fan Approximately OV

41 G Air conditioner switch switch are "ON".

(Engine is running.1 BATTERY VOLTAGE

L Air conditioner switch is "OFF". (11 - 14V)

IEngine is running.1
OV

43 PU/W
Power steering oil L Steering wheel is being turned.

pressure switch IEngine is running.1

L Steering wheel is not being turned.
Approximately 5V

/'gnition switch liON" ft Idle speed OVAmbient air temperature is above 23.5°e
(74°F)

45 R/W
Ambient air tempera- Air conditioner is operating

ture switch Ilgnition switch liON" It Idle speed BATTERY VOLTAGE
Ambient air temperature is below 23.5°C (11 - 14V)
(74°F)
Air conditioner is operating

46 W/L
Power supply

Ilgnition switch "OFF"I
BATTERY VOLTAGE

(Back-up) (11 - 14V)

48 B ECCS ground
IEngine is running.\

Engine groundL Idle speed

101 RIB Injector No. 1

103 GIB Injector No.3 BATTERY VOLTAGE

110 YIB Injector No.2
(Engine is running.1

(11 - 14V)

112 LIB Injector No.4
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TROUBLE DIAGNOSIS - General Description ~
ECM Terminals and Reference Value (Cont'd)

*Data are reference values.

TERMINAL WIRE
ITEM CONDITION

NO. COLOR
*DATA

!Ignition switch IION"j

L For 5 seconds after turning ignition switch
"ON" Approximately OV

106 BIP Fuel pump relay
IEngine is running.!

!Ignition switch "ON"I
BATTERY VOLTAGEL 5 seconds after turning ignition switch (11 - 14V)

"ON" and thereafter

107 !Engine is running.1
BIY ECCS ground L Idle speed

Engine ground
108

109 WIL Current return Ilgnition switch "OFF"!
BATTERY VOLTAGE
(11 - 14V)

IEngine is running.1
Approximately 0.2VL Engine speed is below 3,200 rpm.Heated oxygen sensor

111 OR
heater IEngine is running.1 BATTERY VOLTAGE

L Engine speed is above 3,200 rpm. (11 - 14V)

IEngine is running.1
11 - 14VL Idle speed

113 SB IACV-AAC valve
!Engine is running.1

~ Steering wheel is being turned. 2 - 11VAir conditioner is operating.
Rear window defogger switch is liON".
Lighting switch is liON".

IEngine is running.\
7 - 8V

EVAP canister purge L Engine speed is 3,000 rpm.
114 P volume control sole-

noid valve IEngine is running.1 BATTERY VOLTAGE

L Idle speed (11 - 14V)

116 BIY ECCS ground
IEngine is running.1

Engine groundL Idle speed

EC-41
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

Detectable linefor Ole
Non-detectableline for OlC

EC-MAIN-01

-:

-:

<0: LHO models
<B>: RHO models
@: For Australia
@: For Europe

G

~ Refer to EL-POWER.

~B/R
I

<1>~B/R B/A
r::::b~~~
11JiID1@ ~@
B/R BIA

t-f
I

BIR
~:O~I4J1

BIR

I
B/R
13~1
IGN ECMSW (ECCSCONTROL

MODULE)
(IT)

ST IGNITIONSWITCH
OFF'e- <llB)

ACC

IW/R
14~1
VB

7.5A Refer to EL-POWEA.
[ill

W'L @QD @
O-<b>- W/L ~ W/L ----

~W/Lr::::b (E101)
I~I~ ~ JUNCTION BOX No.2W/L (JOINTCONNECTORS)<p (fill) : <0_I-<D: W/L ~ __ -~ W/L

W/L
rF@
~@W/L

Ie----

,-.
W/L W/L

14~ I 11~91
BATT eRTN

(l]; IIIiJ @3456 W A@TL
r------------------,I~. I'12 351 I
:536@ 426@<llB):
I W W IL ~

Refe~ to last page
(Foldout page) .

HEC212
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TROUBLE DIAGNOSIS FOR POWER SUPPLY [][]
Main Power Supply and Ground Circuit (Cont'd)

EC-MAIN-02
-: Detectable linefor DTC
-: Non-detectable

line for DTe

ECM(ECCSCONTROL IGND GND GND GND GND GND GND MODULE)
-C -C -1 -1 -E -E -E (IT)

13•9I 1~81 ~ ~ 11~71 11~1 11~61
B B B/W B/W B/Y B/Y B/Y

e-e-e-e

I
B B/YL~

!-
CF14)

em
L

HEC027
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TROUBLE DIAGNOSIS FOR POWER SUPPL V [][]
Main Power Supply and Ground Circuit (Cont'd)

II

~i)
II ECM E!CONNECTORII

36

MEC7468

~i)
ECM 19:CONNECTOR II

~

INSPECTION START

Start engine.
Is engine running?

Yes

I
CHECK POWER SUP-
PLY-I.
1. Turn ignition switch

"ON".
2. Check voltage between

ECM terminal @ and
ground with CONSULT
or tester.
Voltage: Battery Yolt-
age

If NG, check the follow-
ing .
• Harness connectors

CID,@
• Harness connectors

@,@!D
• Harness for open or

short between ECM
and ign.ition switch

If NG, repair harness or
connectors.

~ Go to III "CHECK
GROUND CIRCUIT" on
next page.

Case-1: Battery voltage
does not exist.

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

~OK

Go to III "CHECK
GROUND CIRCUIT" on
next page.

Check the following.
• Harness connectors
CID,@

• Harness connectors
@,@!D

• Junction box No. 2
@

• 7.5A fuse
• Harness for open or

short between ECM
and battery

If NG, repair harness or
connectors .

NG---...

."

OK

CHECK POWER SUPPL V-II.
1. Stop engine.
2. Check voltage between ECM terminals

@ , @ and ground with CONSULT
or tester.
Voltage: Ballery Yoltage

CHECK POWER SUPPLY-III.
1. Turn ignition switch "ON" and then

"OFF".
2. Check voltage between ECM terminals

@, @ and ground with CONSULT
or tester.
Voltage:
After turning ignition switch "OFF",
battery Yoltage will exist for a lew
seconds, then drop to apprOXimately
DV.

SEF509S

SEF525S

MEC714B

~i)~~FF0
1=' =E=CM=Ef CONNECTOR II

38 • 47~

NG

Case-2
Case-1 .. Go to [!1 "CHECK ECCS

RELAY" on next page.

@
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TROUBLE DIAGNOSIS FOR POWER SUPPLY [I[]
Main Power Supply and Ground Circuit (Cont'd)

@~iV
II ECM 'gCONNECTOR II

38-47
'--v--I

I!]
CHECK HARNESS CONTINUITY
BETWEEN ECCS RELAY AND ECM.
1. Disconnect ECM harness connector.
2. Disconnect ECCS relay.
3. Check harness continuity between

ECM terminals @, @ and terminal
@.
Continuity should exist.
If OK, check harness for short.

Repair harness or con-
nectors.

SEF460Q

OK
I!I

CHECK VOLTAGE BETWEEN ECCS
RELAY AND GROUND.
Check voltage between terminals G),
@) and ground with CONSULT or
tester.
Voltage: Battery voltage

NG
Check the following.
• Harness for open or

short between ECCS
relay and harness con-
nector@

If NG, repair harness or
connectors.

II

Repai r harness or con-
nectors.

Replace ECCS relay.
NG

OK

OK
['l

CHECK ECCS RELAY.
1. Apply 12V direct current between

relay terminals G) and @.
2. Check continuity between relay ter-

minals CID and @.
12V (G) - @) applied:

Continuity exists.
No voltage applied:

No continuity

Ii
CHECK OUTPUT SIGNAL CIRCUIT.
Check harness continuity between ECM
terminal @ and terminal @.
Continuity should exist.
If OK, check harness for short.

AEC684

~i5
~

IOIcONNECTORIl
4

ECM

AEC492

OK
1:1

CHECK GROUND CIRCUIT.
1. Turn ignition switch "OFF".
2. Loosen and retighten engine ground

screws.
3. Disconnect ECM harness connector.
4. Check harness continuity between

ECM terminals @, @, @, @,
@, @, (ill) and engine ground.
Continuity should exist.
If OK, check harness for short.

Repair harness or con-
nectors.

OK
SEF090M

~Io~
II ECM ~CONNECTORII

.6-13-39-48-107-108-116,

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

INSPECTION END

SEF461Q
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TROUBLE DIAGNOSIS FOR DlC 11

.....
B B 8

f..l 1
m m

ECM
(ECeS
CONTROL
MODULE)
<ED

-: Detectab Ie 1inefor DTC
-: Non-detectableline for OTe

DISTRIBUTOR
(CAMSHAFTPOSITION
SENSOR)
m

"",1
I
I
I
I JOINT: CONNECTOR-6
1 @--.---m=_=-~.

W/R
rr=5l1

~ l*fl ~
L B/W B

<b): LHD modeIs
<B>: RHO mode Is
@: For Australia
@: For Europe
*1 @ 3 @ 4
*2 @ 4 '@ 3
*3 @ REF' @ POS,
*4 ...~ POS ~ REF,

",

~
I
I
I
I
I
I
1
I",
~
"

t

rT T,
L L B/W B/W

1:211;01 K3'1n 14"01
*3 *3 *4 *4

Camshaft Position Sensor (CMPS)

EC-CMPS-01
7.5A Refer to EL-POWER.
(1IJ

W{L (HOD <BID
O..-(b)- W/L ~ W/L

~W/Lm <E.Ioo
~ ~ JUNCTION BOX No.2
~ (JOINT CONNECTORS)+ 43J]): <b>
C(~ W/L q:==:~ W/L

W/L IU'A7\\
r-!-a~
~cmW/L
I,--,

W/L W/Lmm ECCS
~ RELAY

@
~W/R
Ie
I'---IWIG W/R W/R

rFtiln3'ailrFl7n
SSOFF VB VB

~'I 'fi:l@ A@3456 W T L
~ rn> ~@(1121341516) GY ITIIIIIIIilll GY

Refer to last page
(FaIdaut page) .

<ED
L

HEC214
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I

Check the following.
• Harness for open or

short between camshaft
position sensor and
ECCS relay

• Harness for open or
short between camshaft
position sensor and
ECM

If NG, repair harness or
connectors.

NG

OK

CHECK POWER SUPPLY.
1. Turn ignition switch "OFF".
2. Disconnect camshaft position sensor

harness connector.
3. Turn ignition switch "ON".
4. Check voltage between terminal @

and ground with CONSULT or tester.
Voltage: Battery voltage

INSPECTION START

SEF526S

TROUBLE DIAGNOSIS FOR OTC 11 [][]
Camshaft Position Sensor (CMPS) (Cont'd)
DIAGNOSTIC PROCEDURE

~eJ
C1121ffll5ID

Repair harness or con-
nector.

Repair harness or con-
nectors.

Replace camshaft position
sensor.

CHECK GROUND CIRCUIT.
1. Turn ignition switch "OFF".
2. Loosen and retighten engine ground

screws.
3. Check harness continuity between

terminal @ and engine ground.
Continuity should exist.
If OK, check harness for short.

OK

OK

OK

CHECK INPUT SIGNAL CIRCUIT.
1. Disconnect ECM harness connector.
2. Check harness continuity between

terminal @ and ECM terminals @,
@, terminal @ and ECM terminals
@,@.
Continuity should exist.
If OK, check harness for short.

CHECK COMPONENT
(Camshaft position sensor).
Refer to "COMPONENT INSPECTION"
on next page.

Disconnect and reconnect harness con-
SEF510S nectors in the circuit. Then retest.

SEF524Q

SEF463Q

~i5 @a
(1121ffl 1516)

~io
II ECM ~CONNECTORII

22-30 31-40
~ '-v--'

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.

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC 11 []KJ
Camshaft Position Sensor (CMPS) (Cont'd)
COMPONENT INSPECTION

SEF887K

AEC689

Camshaft position sensor
1. Start engine.
2. Check voltage between camshaft position sensor terminals

CID, @ and ground with AC range.

Condition Terminal Voltage (AC range)

@ and ground Approximately 2.5V*
Engine running at idle

@and ground Approximately 1V*

*: Average voltage for pulse signal (Actual pulse signal can be confirmed
by oscilloscope.)

3. If NG, replace distributor assembly with camshaft position
sensor.

4. Remove distributor cap. Visually check signal plate for dam-
age or dust.

After this inspection, diagnostic trouble code No. 11 might be
displayed with camshaft position sensor functioning properly.
Erase the stored memory.
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TROUBLE DIAGNOSIS FOR DTe 12

I

rI
B B B

t...J 1
(F13) m

ECM(ECCSCONTROLMODULE)
CED

(b): LHD mode Is
<B>: RHO models

-: Oetectab Ie 1ine
for OTC

-: Non-detectable
line for OTC

OR W
rrfsilrrf7il
QA+ QA-

" "(

I\- ...... ~
I I
I I JOINTI t f I
I I CONNECTOR-6
1 I @1 1
I ...... ~.~ ~
r
"

W/Rm MASSAIRFLOWSENSOR
t 4JJ~ <Em

OR W

Mass Air Flow Sensor (MAFS)

EC-MAFS-01
7.5A Refer to EL-POWER.
ffi]

W~L (Eion CHID
O-<D- W/L ~ W/L --- ..

<t>
W/L
r:::b, (~01)
I~I~ ~ JUNCTION BOX No.2
~R/L __ (JOINT CONNECTORS)
Y __ ~:<D
9-<D- W/L q__~-I~ W/L

W/L IU"A'ro
~~~cmW/L
I,--,

W/L W/Lmm ECCS
~ RELAY

@
~W/R
Ie
I, I

WIG W/R W/R

mrr!aD~
SSOFF VB VB

~IIJ~cm A@
3456 W T L

~<Em
<I[g@O SR

~@
rIIilllIIIIIl GY

Refer to last page
(Foldout page) .

CED
L

HEC215
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Check the following.
• Harness for open or

short between mass air
flow sensor and ECCS
relay

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

If NG, repair harness or
connectors.

NG

INSPECTIONSTART

CHECK POWER SUPPLY.
1. Turn ignition switch "OFF".
2. Disconnect mass air flow sensor har-

ness connector.
3. Turn ignition switch "ON".
4. Check voltage between terminal @

and ground with CONSULT or tester.
Voltage: Battery voltage

OK

TROUBLE DIAGNOSIS FOR Ole 12
Mass Air Flow Sensor (MAFS) (Cont'd)
DIAGNOSTIC PROCEDURE

~&5~0
cuffiD

MEC7498

~i5 ~i5
I'=J =E=C M=:::=HcONN ECTORII cnmo

17

CHECK GROUND CIRCUIT.
1. Turn ignition switch "OFF".
2. Disconnect ECM harness connector.
3. Loosen and retighten engine ground

screws.
4. Check harness continuity between

terminal @ and ECM terminal @.
Continuity should exist.
If OK, check harness for short.

OK

CHECK INPUT SIGNAL CIRCUIT.
Check harness continuity between ter-
minal (!) and ECM terminal @.
Continuity should exist.
If OK, check harness for short.

OK

CHECK COMPONENT
(Mass air flow sensor).
Refer to "COMPONENT INSPECTION"
on next page.

NG

NG

NG

Repai r harness or con-
nectors.

Repair harness or con-
nectors.

Replace mass air flow
sensor.

OK

MEC7518

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

Trouble is not fixed.

II
~Io

ECM EfCoNNECTORl1
16

~i5
(1rlfuj

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

INSPECTION END

MEC7528
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1.3 - 1.7

Voltage V

Less than 1.0

Conditions

Ignition switch "ON" (Engine stopped.)

Idle (Engine is warmed-up sufficiently.)

Mass air flow sensor
1. Turn ignition switch "ON".
2. Start engine and warm it up sufficiently.
3. Check voltage between terminal d) and ground.

4. If NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust. ISEF543S

SEF544S

TROUBLE DIAGNOSIS FOR DTe 12
Mass Air Flow Sensor (MAFS) (ConI' d)
COMPONENT INSPECTION
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TROUBLE DIAGNOSIS FOR DlC 13

Engine Coolant Temperature Sensor (EClS)

EC-ECTS-01

(b): LHO mode Is
<B>: RHO models
@: For Australia
@: For Europe
*1 @ GY @BR/Y
*2 @ 2 '@ 3
*3 @ 3 '@ 5,

-: Detectable linefor OTe
-: Non-detectableline for OTC

L

B

IclJl~
~~

B

ENGINE COOLANTTEMPERATURE
SENSOR
(E210)

*1 B
It~-~!> - i$1(F12)
*1 B

~ A (

o 0
Ie---..

L

GY
1c!J1~
~~

GY

t
B

rf2'1D
GND-A

B

fi2'9n
GND-A ECM

(ECCSCONTROL
MODULE)
em

~<WQ)
(llg) GY

~ffi)
~GY

~ffi
~ GY

em
L

HEC216
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TROUBLE DIAGNOSIS FOR DTC 13 ~
Engine Coolant Temperature Sensor (EeTS)
(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

m
CHECK POWER SUPPLY. NG Check the following.

1. Turn ignition switch "OFF". • Harness connectors

2. Disconnect engine coolant tempera- @,@or@ID,

SEF529S ture sensor harness connector. @
3. Turn ignition switch liON". • Harness for open or

II4. Check voltage between terminal @ short between ECM

and ground with CONSULTor tester. and engine coolant

Voltage: temperature sensor

Approximately 5V If NG, repair harness or

OK
connectors.

Ii)
CHECK GROUND CIRCUIT. NG Check the following.

"=" 1. Turn ignition switch IIOFF". • Harness connectors

2. Check harness continuity between @,@or@ID,
SEF518Q terminal G) and engine ground. @

Continuity should exist. • Harness for open or

If OK, check harness for short. short between ECM

OK
and engine coolant
temperature sensor

If NG, repair harness or

connectors.

CHECK COMPONENT NG Replace engine coolant
"=" (Engine coolant temperature sensor). temperature sensor.

Refer to IICOMPONENT INSPECTION".
SEF519Q

OK

Disconnect and reconnect harness con-

nectors in the circuits. 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.

INSPECTION END
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TROUBLE DIAGNOSIS FOR Dle 21

Ignition Signal

EC-IGN/SG-01

n
B/Y B B1..1 1
CF14) m

DISTRIBUTOR
(24)
~

LHO models
RHO models
For Australia
For Europe
Detectable linefor OTC
Non-detectableline for ore

ECM
(ECCSCONTROL
MODULE)
CED

-:

<0:
@:
@:
@:
-:

W/B
~
IGN

~~
W/B B/W

t IJ To ECMe- S/Y + (ECCS control~ module)

CONDENSER

POWERTRANSISTOR

~
GIJ -
G

~

1
RESISTOR
Ct:?S)

lbjdJ
GY/Rrn
IGNCK

IGNITIONCOIL

S/Rm

SPARK PLUG

t

Refer to EL-POWER.

G

rrh
ST IGNITIONSWITCH

~~ ON (f1I4)

U:i=UB/R

I
~~
B/R S/R
1r1!m1 (f101) 1$1~Jl2<BID <BIDS/R S/R

to
I

S/R
IctJl~
9F<B)B/R

OFF

r---------------------, r-------------------,
I:mm@>
I Jm[[J
: W

I

~ @(E114) :
~ I

W :

I I
I I
I ~ (1=24) ~ @ I

: (1121341516) GY <ZIID GY :
I I

Refer to last page
(Foldout page) .

L ~ L ~

~I: I'(i} @3456 W

CED
L

HEC217
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II
Check the following.
• Harness connectors
@,@

• Harness connectors
@,@D

• Harness for open or
short between ignition
coil and ignition switch

If NG, repair harness or
connectors.

@
Yes

NG

INSPECTION START

Turn ignition switch "OFF", and restart
engine.
Is engine running?

No

OK

CHECK POWER SUPPLY.
1. Turn ignition switch "OFF".
2. Disconnect ignition coil harness con-

nector.
3. Turn ignition switch "ON".
4. Check voltage between terminal

(J) and ground with CONSULT or
tester.
Voltage: Battery voltage

SEF530S

TRO.UBLE DIAGNOSIS FOR DTC 21
Ignition Signal (Cont'd)
DIAGNOSTIC PROCEDURE

CHECK GROUND CIRCUIT.
AEC698 1. Turn ignition switch "OFF".

2. Disconnect power transistor harness
connector.

3. Check harness continuity between
terminal @ and engine ground.
Continuity should exist.
If OK, check harness for short.

OK

NG
Repai r harness or con-
nectors.

SEF469Q

CHECK INPUT SIGNAL CIRCUIT.
1. Disconnect ECM harness connector.
2. Check harness continuity between

ECM terminal G) and power transis-
tor terminal G).
Continuity should exist.
If OK, check harness for short.

NG
Repair harness or con-
nectors.

OK

II ECM '@fcoNNEcTORII ( 1121:ffi 1516 )
1

CHECK COMPONENTS
(Ignition coil, power transistor).
Refer to "COMPONENT INSPECTION".

NG
Replace malfunctioning
component(s).

OK

Disconnect and reconnect harness con-
SEF470Q 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.

INSPECTION END
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Repair harness or con-
nectors.

Replace resistor.

NG

NG

OK

OK

CHECK INPUT SIGNAL CIRCUIT.
1. Stop engine.
2. Disconnect ignition coil harness con-

nector.
3. Disconnect resistor harness connec-

tor.
4. Disconnect ECM harness connector.
5. Check harness continuity between

ignition coil terminal @ and resistor
terminal G), resistor terminal @
and ECM terminal @.
Continuity should exist.
If OK, check harness for short.

CHECK COMPONENT
(Resistor).
Refer to "COMPONENT INSPECTION".

TROUBLE DIAGNOSIS FOR Dle 21
Ignition Signal (Cont'd)

@

SEF531S

SEF471Q

~&5
ECM erCONNECTOR II3~15

dfu

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.

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC 34

Knock Sensor (KS)

EC-KS-01

II

<r:>: LHD models
<ED: RHO models

_. Detectable line
for DTC

-: Non-detectable
line for OTe

JOINTCONNECTOR-6ern

ECM
(ECCS
CONTROL
MODULE)
emKNK

12: I

w

f ,
I I
I I
I I
I I
I I

!~ '-0

t=.1t-O
I I
I I
I I
I I
I I
!~ j

KNOCK
SENSOR
(~;5)

~<rn>
~GY

~m
\ill) GY

~ern'
lIIIIIIIIIDJ GY

em
L

HEC218
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Repair harness or con-
nectors.

Replace knock sensor.

Repair harness or con-
nectors.

NG

NG

NG

~

INSPECTION START

Loosen and retighten engine ground
screws.

OK

OK

OK

CHECK COMPONENT
(Knock sensor).
Refer to IICOMPONENT INSPECTION"
below.

CHECK INPUT SIGNAL CIRCUIT.
1. Turn ignition switch "OFF".
2. Disconnect ECM harness connector.
3. Disconnect sub-harness connectors

COO, @ID or (ffi), @ID.
4. Check harness continuity between

terminal G) and ECM terminal @ .
Continuity should exist.
If OK, check harness for short.

(;J
CHECK SUB-HARNESS CIRCUIT.
1. Disconnect knock sensor harness

connector.
2. Check harness continuity between

knock sensor harness connector ter-
minal @ and knock sensor sub-har-
ness connector terminal G).
Continuity should exist.
If OK, check harness for short.

SEF528S

MEC7568

TROUBLE DIAGNOSIS FOR DlC 34
Knock Sensor (KS) (Cont'd)
DIAGNOSTIC PROCEDURE

~IO ~IO
I=J =e=cM==E[coNNEcToRII ..~

27 ~

RHD:@)

~~
\ill:J

LHD:@

\

m

SEF511S
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

~~
~

RHD:~

AT}~
\:W

LHD:@ID

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.

INSPECTION END

SEF512S

COMPONENT INSPECTION

Knock sensor
• Use an ohmmeter which can measure more than 10 MO.
1. Disconnect knock sensor harness connector.
2. Check resistance between terminal @ and ground.

Resistance: 500 • 620 kQ [at 25°C (77°F)]
CAUTION:
Do not use any knock sensors that have been dropped or phys-
ically damaged. Use only new ones.

AEC719
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [!B]

Vehicle Speed Sensor (VSS)

EC-VSS-01

FUSE Refer to EL-POWER.BLOCK
(JIB)

~

II

VEHICLESPEEDSENSOR
<E?i6)

(b): LHO models
@: RHO models

-: Detectable linefor Ole
-: Non-detectableline for DTC

BIR
~

~

0---

---------01IDr R

1~ R/Y

ECM
(ECCSCONTROL
MODULE)
em

PU/R
~
VSP

~PUIR

I
PU/RIU'"Mi\r=:b~
I~I@
PU/R

COMBINATIONMETER
(SPEEDOMETER)
@
~

r--------------------------------,

~--------------------------------~
~(E202)
tmIZJID 8

~<E216)
tgj GY

~<@
~GY

Refer to last page
(FoIdout page) .
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal

EC-S/SIG-01

Refer to EL-POWER.

ST IGNITIONON SWITCH
OFF 'e-~ <fiWAce

IN.41
S/Y
I

B/Y IITA"rn
r=b,~
I[Q]I@
8/Y
IB/Y

~
ST

MTR

@: For Australia
@: For Europe

-: Detectable linefor Ole
-: Non-detectableline for Ole

ECM
(ECCSCONTROL
MODULE)
ern

FUSEBLOCK
(J/B)

~
(E"@6)

7.5A
1261

L ~

,
: tm11 <AU>
I~

: W

I

mm=l @ CE114):
lID]]ID I

W :

Refer to last page(Foldout page) .

<ED
L

HEC221
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Start Signal (Cont'd)
DIAGNOSTIC PROCEDURE

• START SIGNAL CKT •
INSPECTION START

m
CHECK OVERALL FUNCTION.
(ijI\ 1. Turn ignition switch "ON".
~ 2. Perform "START SIGNAL CKT"

in "FUNCTION TEST" mode
with CONSULT.

ORfii\ 1. Turn ignition switch "ON".
~ 2. Check "START SIGNAL" in

"DATA MONITOR" mode with
CONSULT.

CLOSE THROTILE, SHIFT
TO P OR N RANGE

2. TOUCH START AND
START ENGINE
IMMEDIATELY.

NEXT II START

m * MONITOR * NO FAIL 0
START S'GNAL OFF
CLSDTH/PSW ON
AIRCONDSIG OFF
PIN POSI SW ON

SEF191L

IGN liON"
IGN "START"

OFF

ON

OK INSPECTION END

II

___ RE_C_O_R_D __ I
SEF111P

II
~i)

ECM HCON NECTOR II
34

OR
1. Turn ignition switch to

"START".
2. Check voltage between ECM

terminal @ and ground.
Voltage:

Ignition switch "START"
Battery voltage

Except above
Approximately OV

NG

II
~15

ECM ~CONNECTORII
34

MEC725B

~15
Film
~

SEF513S

CHECK INPUT SIGNAL CIRCUIT. NG Check the following.
1. Turn ignition switch "OFF".

~
• Harness connectors

2. Disconnect ECM harness connector @,@
and ignition switch harness connec- • Fuse block harness con-
tor. nectors

3. Check harness continuity between @,@!!)
ECM terminal @ and terminal @. • 7.5A fuse
Continuity should exist. • Harness for open or
If OK, check harness for short. short between ECM and

OK
ignition switch

If NG, repair harness or
connectors.

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.

INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

EVAP Canister Purge Volume Control Solenoid
Valve

SYSTEM DESCRIPTION

Crankshaft position sensor (POS)

Vehicle speed sensor

Engine coolant temperature sensor

Heated oxygen sensor

Throttle position sensor

Air conditioner switch

Ignition switch

Mass air flow sensor

Engine speed

Vehicle speed

Engine coolant temperature

Density of oxygen in exhaust gas ECM

(ECCS
Throttle position control

module)

Air conditioner operation

Start signal

Amount of intake air

EVAP canister
purge volume
control solenoid
valve

This system controls the EVAP canister purge
volume control solenoid valve in response to a
signal (ON or OFF pulse) sent from ECM. The
higher the ON-pulse ratio the solenoid valve
receives, the greater the purge volume flow.
This system operates under the following condi-
tions:
• During idling

1) The mixture ratio feedback control is in oper-
ation when the coolant temperature is higher
than 70°C (158°F).

2) Engine is set at the closed throttle position.
3) Air conditioning system is ON.
While the vehicle is being driven, the purge vol-
ume is controlled in response to engine speed
and the fuel volume injected.

To EVAP canister

Intake t
manifold __
vacuum ~
signal

SEF817R

COMPONENT DESCRIPTION
The EVAP canister purge volume control solenoid valve turns
on or off in response to a signal (ON or OFF) sent from ECM. It
changes the ON-OFFtime ratio according to engine speed, con-
trolling the EVAP canister purge volume.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS []KJ
EVAP Canister Purge Volume Control Solenoid
Valve (Cont'd)

EC-PGC/V-01

EVAP CANISTER PURGEVOLUME CONTROLSOLENOID VALVE
flD: <:b)
~:<B>

BR~P

<:b): LHD models
<B>: RHO models

... : Detectable linefor DTC
---: Non-detectableline for DTe

L

FUSE
BLOCK Refer to EL-POWER.
(JIB)

Qill)
R m

IN:91
SA
IBR1$1 <M=z9)

(~)
8R

<P
0--- -~--~

p P1r$1 (E]Q) U+U <lli4>
CHID + CM70)P Pt__!

I
p

r::::!:::,~
IUjlI CEID

p

I
p

rrrnn
EVAP ECM

(ECCSCONTROL
MODULE)
em

I

~ ~ «W <llia)
W @ L' L

Refer to last page
(FoIdout page) .

(BID (ffi}),
Qill) CE}I6),

em
L

HEC222
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Check the following.
• Harness connectors
@, @ID (RHO)

• 10A fuse
• Harness fOf open Of

short between EVAP
canister purge volume
control solenoid valve
and fuse

If NG, repair harness or
connectors.

NG

INSPECTION START

@

CHECK POWER SUPPLY.
1) Stop engine.
2) Disconnect EVAP canister purge vol-

ume control solenoid valve harness
connectof.

3) Turn ignition switch liON".
4) Check voltage between terminal @

and ground with CONSULT or tester.
Voltage: Battery Yoltage

OK

CHECK VACUUM SOURCE TO EVAP OK CHECK COMPONENT.
CANISTER. ---.. (EVAP canister)
1) Start engine and warm it up suffi- (See page EC-15.)

ciently. If NG, replace EVAP can-
2) Perform diagnostic test mode II (8elf- ister.

diagnostic results). Make sure that
diagnostic trouble code No. 55 is dis-
played.

3) Disconnect vacuum hose to EVAP
canister.

4) Make sure that vacuum exists under
the following conditions.
At idle:

Vacuum should not exist.
Keep engine speed at 3,000 rpm:

Vacuum should exist.

NG

I;] r [I
CHECK CONTROL FUNCTION. OK Check vacuum hose for
1) Check voltage between ECM terminal ---..

clogging, cracks or
@ and ground with CONSULT or improper connection.
tester under the following conditions.
Voltage:

At idle
Battery voltage

Keep engine speed at 3,000 rpm
Approximately 7 - 8V

NG

[;] "

SEF541S

SEF816F

SEF542S

~ J
.EVAP canister purge
volume control solenoid
valve harness connector, ,

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS []KJ
EVAP Canister Purge Volume Control Solenoid
Valve (Cont'd)
DIAGNOSTIC PROCEDURE

SEF522S

Clogging

~&5~Jt3
cffb

~i)~IDcfb~H
ECM 19CON NECTOR II

114

D"-.." Improper connection

Il

SEF523S
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I

CHECK OUTPUT SIGNAL CIRCUIT. NG Check the following.
1) Turn ignition switch "OFF". ~ • Harness connectors
2) Disconnect ECM harness connector. @,@
3) Check harness continuity between • Harness connectors

ECM terminal Gill and terminal CD. @,@(LHD)
Continuity should exist. • Harness connectors
If OK, check harness for short. @,@ID (RHO)

OK • Harness for open or
short between ECM and
EVAP canister purge
volume control solenoid
valve

If NG, repair harness or
connectors.

SEF524S

~15
dfb

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS ~
EVAP Canister Purge Volume Control Solenoid
Valve (Cont'd)

@

1
~&5

ECM ETCONNECTOR II
114

CHECK COMPONENT
(EVAP canister purge volume control
solenoid valve).
Refer to "COMPONENT INSPECTION"
below.

NG Replace EVAP canister
purge volume control
solenoid valve.

OK

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

Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector
and retest.

INSPECTION END

COMPONENT INSPECTION

EVAP canister purge volume control solenoid valve
Check air passage continuity.

Condition

12V direct current supply between
terminals CD and @

No supply

Air passage continuity
between @ and @

Yes

No

SEF822R If NG, replace solenoid valve.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS lliJ

Injector

EC-INJECT-01

ECM
(ECCSCONTROL
MODULE)
<£D

<D: LHO mode Is
<ID: RHO models

_. Detectable line
for OTC

-: Non-detectableline for OTe

Refer to EL-PDWER.

G

rt=il
8T IGNITIONSWITCH

~~ON ~

lLf=IJS/R
I ~CMID
O-<b>-- BIR ~ BIR ----<D-O--I
A R BIR

$101) CMID IctJl @
BIR ~ BIR ~BIR

r::b,@
ICjJI <F20D
W/R

... I
I ,---,---,

W/R W/R W/R W/R

It IINJECTOR It IINJECTOR It IINJECTOR It IINJECTORNo.1 No.2 No.3 No.4
I4=JI @(3) I4=JI (fg[4) I4=JI ~ I4=JI <F2(6)

RIB Y/S GIB LIB'Ifl~~Q - - - - -t4J1 Iml ~ I[~]i0=201)
@ '=r' ffi '=r' @RIB Y/S GIS LIB

11~11 11~O I 11~31 If1I2l1
INJ INJ INJ INJ
#1 #2 #3 #4

OFF

FIT2Tl[ffi)
rmJID w

~@\lli/ GY

~II I I~ @ ~ (fg93) I (f204) I (f205) I Cf2.Q6)
3456 W mID B 8 8 B

~ffi
~GY

Refer to last page
(FaIdout page) .

em
L

HEC223
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont'd)

Terminal COMPONENT DESCRIPTION
The fuel injector is a small, precise solenoid valve. When the
ECM supplies a ground to the injector circuit, the coil in the
injector is energized. The energized coil pulls the needle valve
back and allows fuel to flow through the injector into the intake
manifold. The amount of fuel injected depends upon the injec-
tion pulse duration. Pulse duration is the length of time the
injector remains open. The ECM controls the injection pulse
duration based on engine fuel needs.

SEF596K

IIACTIVE TEST I D
*** POWER BALANCE ***

= = = MONITOR = = =
CMPS.RPM(REF) 737rpm
MAS AIR/FL SEN a.g8V
IACV-AACN 41P/o

110ITJQJB
DODD MEF354F

/~t
Click
ell'C'.-+

DIAGNOSTIC PROCEDURE

INSPECTION START

m
CHECK OVERALL FUNCTION.

(ij'\ 1. Start engine.
~ 2. Perform "POWER BALANCE"

in "ACTIVE TEST" mode with

CONSULT.
3. Make sure that each circuit

produces a momentary engine
speed drop.

OR

@ ;:~:t:ne~:::~h injector operat-
ing sound.

Clicking noise should be
heard.

NG

OK INSPECTION END

I

SEF730L

o~ filler cap j~
~ \ ~ SEF532S

~ i5000
Cllv

AEC755

CHECK POWER SUPPLY. NG Check the following.

1. Stop engine. --+ • Harness connectors

2. Disconnect injector harness connec- @D,@
tor. • Harness connectors

3. Turn ignition switch liON". (ID,@
4. Check voltage between injector har- • Harness connectors

ness connector terminal @ and @,@
ground with CONSULTor tester. • Harness for open or

Voltage: Battery voltage short between injector

OK
and ignition switch

If NG, repair harness or

connectors .
..

EC-67



Check the following.
• Harness connectors

@,@ID
• Harness connectors

<!ID, <!ffi)
• Harness for open or

short between injector
and ECM

If NG, repair harness or
connectors.

NGCHECK OUTPUT SIGNAL CIRCUIT.
1. Turn ignition switch "OFF".
2. Disconnect ECM harness connector.
3. Check harness continuity between

injector harness connector terminal
G) and ECM terminals aID, @,
@, @.
Continuity should exist.
If OK, check harness for short.

~15
dfu

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont'd)

@

1~15
ECM EJ:CONNECTOR II

J01-110e10a.112.

@: No.1 cylinder @ :No.3 cylinder
<IrQ): No.2 cylinder @ :No.4 cylinder SEF485Q

II

OK

CHECK COMPONENT
(Injector).
Refer to "COMPONENT INSPECTION"
below.

NG Replace injector.

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.

INSPECTION END

COMPONENT INSPECTION

Injector
1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.

Resistance: 10 • 14Q [at 25° (77°F)]
If NG, replace injector.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [][]

Fuel Pump

EC-F/PUMP-01

I

FUEL
TANKGAUGEUNIT
(8}7)

FUEL
PUMP

~

-: Detectable line
for Ole

-: Non-detectable
line for DlC

@: For Australia
@: For Europe

*1" ,@ 104 @ 106,

@@

SlY -[Q: r BIY -----1
SlYm

~(B!2f)
Bm

ECM
(ECCSCONTROL
MODULE)
<ED

FUSE Refer to EL-POWER.
BLOCK
(JIB)

~

FUELPUMP

8/P IU7n\r=b~
1'lJ1@
B/P

IB/P
GTI
FPR

~@
till] W

~ID
ugJ

Refer to last page
(Foldout page) .

CED
L

HEC224
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INSPECTION END

Check the following.
• Harness connectors
@,@

• Harness for open or
short between ECM and
fuel pump relay

If NG, repair harness or
connectors.

NG

NG

INSPECTION START

CHECK OVERALL FUNCTION. OK
1. Turn ignition switch "ON".
2. Pinch fuel feed hose with fingers.

Fuel pressure pulsation should be felt
on the fuel feed hose for 5 seconds
after ignition switch is turned "ON".

OK

CHECK OUTPUT SIGNAL CIRCUIT.
1. Disconnect ECM harness connector.
2. Check harness continuity between

ECM terminal @ and fuel pump
relay connector terminal @.
Continuity should exist.
If OK, check harness for short.

CHECK POWER SUPPLY. NG Check the following.
1. Turn ignition switch "OFF". ~ • Fuse block harness con-
2. Disconnect fuel pump relay. nector@
3. Turn ignition switch "ON". • 15A fuse
4. Check voltage between terminals G), • Harness for open or

@ and ground with CONSULTor short between fuse and
tester. fuel pump relay
Voltage: Battery voltage If NG, repair harness or

OK connectors.

[i ~
CHECK POWER AND GROUND CIRCUIT. NG Check the following.
1. Turn ignition switch "OFF".

---...
• Harness connectors

2. Disconnect fuel pump harness con- @,aD
nector. • Harness for open or

3. Check harness continuity between short between fuel
terminal @ and body ground, termi- pump and body ground
nal G) and fuel pump relay connector • Harness for open or
terminal @. short between fuel
Continuity should exist. pump and fuel pump
If OK, check harness for short. relay

OK If NG, repair harness or
connectors.

~

SEF534S

SEF479P

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump (Co nt' d)
DIAGNOSTIC PROCEDURE

MEC767B
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II

Replace fuel pump relay.NG

OK

CHECK COMPONENT
(Fuel pump relay).T 1. Reconnect fuel pump relay,
~ fuel pump harness connector

and ECM harness connector.
2. Turn ignition switch liON".
3. Turn fuel pump relay "ON"

and "OFF" in "ACTIVE TEST"
mode with CONSULT and
check operating sound.

OR
~ Refer to lICOMPONENT
~ INSPECTION".

SEF514S

Orpm
------

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump (Cont'd)

@

1
~ CONNECTOR II
106

= = = MONITOR
CMPS.RPM(REF}

ECM

I!lI I • ACTIVE TEST. 01
FUEL PUMP RELAY ON

I ON '_I OFF I
MEF309F

CHECK COMPONENT
(Fuel pump).
Refer to "COMPONENT INSPECTION".

OK

NG Replace fuel pump.

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.

INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Camshaft position sensor

Mass' air flow sensor

Engine coolant temperature sensor

Ignition switch

Throttle position sensor

Idle Air Control Valve (IACV) - Auxiliary Air
Control (AAC) Valve

Engine speed

Amount of intake air

Engine coolant temperature

Start signal

Throttle position

Neutral position switch

Air conditioner switch

Power steering oil pressure switch

Electrical load signal

Ambient air temperature switch

Battery

Vehicle speed sensor

Cooling fan

Neutral position

Air conditioner operation

Power steering load signal

Electrical load signal

Ambient air temperature

Battery voltage

Vehicle speed

Cooling fan operation

ECM
(ECCS
control
module)

IACV-AAC valve

This system automatically controls engine idle speed to a specified level. Idle speed is controlled
through fine adjustment of the amount of air which bypasses the throttle valve via IACV-AAC valve. The
IACV-AAC valve repeats ON/OFF operation according to the signal sent from the ECM. The camshaft
position sensor detects the actual engine speed and sends a signal to the ECM. The ECM then controls
the ON/OFF time of the IACV-AAC valve so that engine speed coincides with the target value memo-
rized in ECM. The target engine speed is the lowest speed at which the engine can operate steadily.
The optimum value stored in the ECM is determined by taking into consideration various engine
conditions, such as during warm up, deceleration, and engine load (air conditioner, power steering and
cooling fan .operation).

COMPONENT DESCRIPTION
IACV-AAC valve
The IACV-AAC valve is moved by ON/OFF pulses from the ECM.
The longer the ON pulse, the greater the amount of air that wi"
flow through the valve. The more air that flows through the
valve, the higher the idle speed.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS ~
Idle Air Control Valve (IACV) - Auxiliary Air
Control (AAC) Valve (Cont'd)

EC-AAC/V-01

FUSEBLOCK Refer to EL-POWER.
(JIB)

~

fIll II~@3456 W
~ffi
~GY

IN~91
SA

I
SR

1$1~49)
@

SR

I
SA

d:::,ffiIcpl (F2[2)

BR/Y
I

8R/Y

It IIACV-AACVALVE
(F][8)

lbi=JJ
88
I

S8Irn,<f.@)
L:::Fffi88
I

S8
nrl3n
ISC

~~
CllID SR

ECM
(ECCSCONTROL
MODULE)
<:ED

-:

-:

Detectable linefor OTC
Non-detectableline for DTC

Refer to last page
(Foldout page) .

I

EC-73
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L
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [][]
Idle Air Control Valve (IACV) - Auxiliary Air
Control (AAC) Valve (Cont'd)
DIAGNOSTIC PROCEDUREIIIGN TIMING ADJ I

CHECK POWER SUPPL V.
NG Check the following.

1. Stop engine.
----...

• Harness connectors
2. Disconnect IACV-AAC valve harness @,CID

connector. • Harness connectors
3. Turn ignition switch "ON". @,@
4. Check voltage between term inal G) • 10A fuse

and ground with CONSULT or tester. • Harness for open or
Voltage: Battery voltage short between IACV-

AAC valve and fuse
OK If NG, repair harness or

connectors.

&]

---- CONDITION SETIING ----

IGNrr FEEDBACK: HOLD

========== MONITOR ==========
CMPS.RPM(REF) 750rpm
IGNTIMING 158TDC
CLSDTHUPOSI ON

SEF845S

m. IACV-AAC val~~ /
harness connector

~

INSPECTION START

1
CHECK OVERALL FUNCTION.
1. Start engine and warm it up suffi-

ciently.
2. Check idle speed.

750:f:50 rpm
If NG, adjust idle speed. (Refer to

(i)eEC-18.)
3. II' • Perform "1GN riMING ADJ"

EI in "WORK SUPPORT" mode
with CONSULT.

! .Disconnect IACV-AAC valve
= harness connector.

4. Ma e sure that idle speed drops.

Does not drop

Drops
INSPECTION END

II

MEC7688

~15 ~io
ECM El'CONNECTORII cffu

113

CHECK OUTPUT SIGNAL CIRCUIT.
1. Turn ignition switch "OFF".
2. Disconnect ECM harness connector.
3. Check harness continuity between

ECM terminal Gill and terminal @.
Continuity should exist.
If OK, check harness for short.

OK

CHECK COMPONENT
(IACV-AAC valve).
Refer to "COMPONENT INSPECTION".

OK

NG

NG

Check the following.
• Harness connectors

@ID,@
• Harness for open or

short between ECM and
IACV-AAC valve

If NG, repai r harness or
connectors.

Replace IACV-AAC valve.

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

Trouble is not fixed.

MEC769B
Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-
ness connector and retest.

INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [I[]

Idle Air Control Valve (IACV)-FICD Solenoid
Valve

LHD models

EC-FICD-01

II

To compressore- L/A + (Refer toI HA-A/C.)
L/R
I$I~:)
L/R
IL/Affi@

,..., CEID
L/R
IL/R

1r-iJ1~~
L/A
IL/R

It I IACV-FICOSOLENOID
VALVE

~ CF207)
y

L y JC-N8Xt
~page

y ~Next
~page

G -{9 Next page

FUSE 7.5A
BLOCK 130 I Refer to EL-POWER.
(JIB)
~ L/Y
CE106) I

~LIB L/Y

!~u=h~ AIR
I ~12~~~9TIONER
--~~2 -----lbi=JJ~5-~

Y L/R
I

THERMO
CONTROL
AMPLIFIER

<MW

OUAL-PRESSURESWITCH
~

To A/C switch
... _-- G/B + (Refer to

HA-A/C.)

HIGH
.......
NORMAL

lbi=ll
G

1... __ ....__ -
-: Detectable linefor OTC
-: Non-detectable

line for OTC

THERMISTOR

A~T L
~
<MW
2 W
3

~m
~GY

Refer to last page(Foldout page) .

<BID cU[1),
~ ClliS),

JSa~
(llg) B

~ CF207)
(llg) PU

HEC226

EC-75



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [![J
Idle Air Control Valve (IACV)-FICD Solenoid
Valve (Cont'd)

EC-FICD-02

-: Detectable linefor DIC
-: Non-detectableline for OTC

LOW ......--TEMP

<el-
~

Y

Preceding <@- ....
page G

<&
~

Y

Y G
.-:-b (~101) ~

1l.!QAJ~ - - - - - - - ~lHAJl~ CHID ~
Y G

Y G
r=b, @ r=b,
1r5l~- - - - - - - ~ml
'-T CEID L..j-J

Y G

I
y

I$I~;~
Y
I
y

i1
DIODE-4
~

~R/W
I-----1

R/W~r=b~
l'4Jl@
R/W
I

R/W IU'O'\r=b~
'@fll CE'@)
R/W
IR/W

ffi
HIGH AMBIENT AIR
TEMP TEMPERATURESWITCHm

~ t t ~
B

Y G R/W Irrf1] Ji41il 14'51 IIACRLY AIR TASW ECMCON (ECCSCONTROL B B
MODULE) ~ ~em @)m

~ ffi J& @) ~I I 'III ern
~ GY [TIg] 3 4 5 6 W

Refer to last page
(Faldout page) .

em
L

EC-76

HEC227



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [![]
Idle Air Control Valve (IACV)-FICD Solenoid
Valve (Cont'd)

RHO models

EC-FICD-03

I
Refer to EL-POWER.

iL/R7 (E24)
U4=ll (E202)
L/R
I To compressore- L/R + (Refer to
I HA-A/C.)

L/R1$1(Egg])
<a2)L/R

I
L/R
I~I~~~~
L/R
IL/R

It I IACV-FICOSOLENOIDVALVE
lbf=JJ (F207)

y

L. y .1f:'-. Next
~page

y ~Next
~page

G -@> Next page

FUSEBLOCK
(JIB)
~ L/Y(~) I

~LIB L/Y

!~rn~ AIR
I ~1~~~~9TIONER
-I~i-I---I~;--I ~

Y L/R
I

THERMOCONTROLAMPLIFIER
~

OUAL-
PRESSURESWITCH

<rn>

To A/C switch
----- GIS + (Refer to

HA-A/C .)

~
GI ~__ -

LOW HIGH--. ".NORMAL

-: Detectable linefor DTC
-: Non-detectable

line for DTC

THERMISTOR

A~T L

.Aa.<rn>
Ql.5) B

~

~
2 W
3

1&1 Cf?j[7)
<IIID PU

~ffi
~GY

Refer to last page
(Foldout page) .

CHID (E101),
~ (E]I6),

HEC228
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS (]E]
Idle Air Control Valve (IACV)-FICD Solenoid
Valve (Cont'd)

EC-FICD-04

-: Detectab Ie 1inefor OTC
-: Non-detectab Ieline for OTC

LOW ......_-
TEMP

<&
~

Y

Preceding
~

...
page G

<gr ~
Y

Y G
r=b (EI0)) r=b
U6Al~- - - - - - - 1r3Bl1
~ (][) ~

Y G

Y G
r=b (~9) r=b115l~- - - - - - - ~ml'-r @ L..j-'

Y G

I
Y

I$I:~
y
I
Y

Ii
DIODE-4
~

~
R/W
I-----1

A/W f'FA\
r=b~
1Ci=l1@
R/W
I

R/W
1$I:l~
R/W
I

R/Wm
HIGH AMBIENT AIR
TEMP TEMPERA TURESWITCH

~

f t t ~
B

y G R/W I
wfTIl rrm 14'51 IIACRLY AIR TASW ECM

CON (ECCS
CONTROL B B
MODULE) -:!: ~em m CEID)

~ffi R~ ~I','III@~ GY mID 3 4 5 6 W
~(E68)
\1J..SJ GY

Refer to last page
(Foldout page) .

em
L

HEC229
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I
INSPECTION ENDOK

NG Refer to "TROUBLE
DIAGNOSES" in HA sec-
tion.

NG

Check if air conditioner compressor
functions normally.

INSPECTION START

CHECK OVERALL FUNCTION.
1. Start engine and warm it up suffi-

ciently.
2. Check idle speed.

750:1:50 rpm
If NG, adjust idle speed.

3. Turn air conditioner switch and
blower fan switch "ON".

4. Recheck idle speed.
850 rpm or more

OK

DIAGNOSTIC PROCEDUREOOID
cff~H

~ ..~

MEF634E

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS []K]
Idle Air Control Valve (IACV)-FICD Solenoid
Valve (Cont'd)
COMPONENT DESCRIPTION
When the air conditioner is on, the IACV-FICD solenoid valve
supplies additional air to adjust to the increased load.

\ ~
~ \,"~

/" ~ /"'-IACV-FICD' /'
~- ~ .°ldl d" ,,'~olenold valve

e spee "'"""yadjusting screw"-
1', SEF508S

~\\~,\\\I"'IIIII/!II/,
~~ 4 5?/~

~ 3 /.f..2 6
~~
~o 8

)(1000 r/min

~lv~ID~
cffb Cf~~H

SEF515S

CHECK POWER SUPPLY.

1. Stop engine.
2. Disconnect IACV-FICD solenoid valve

harness connector.
3. Start engine, then turn air conditioner

switch and blower fan "ON".
4. Check voltage between terminal G)

and ground with CONSULT or tester.
Voltage: Battery voltage

OK

NG Check the following.
• Harness connectors

(ill), (illY
• Harness con nectors

@ID,@ (LHD)
• Harness connectors

@,@(LHD)
• Harness connectors
@, (illY (RHO)

• Harness connectors
@D,@(RHD)

• Harness for open or
short between IACV-
FICO solenoid valve
and air conditioner
relay

If NG, repair harness or
connecto rs.

@
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [![]
Idle Air Control Valve (IACV)-FICD Solenoid

.... Valve (Conl'd)
~~IV~~iV @

SEF516S

CHECK GROUND CIRCUIT.
1. Turn ignition switch "OFF".
2. Disconnect ambient air temperature

switch harness connector.
3. Check harness continuity between

terminal @ and terminal (1), termi-
nal @ and body ground.
Continuity should exist.
If OK, check harness for short.

OK

CHECK COMPONENT
(IACV-FfCD solenoid valve).
Refer to "COMPONENT INSPECTION"
on next page.

OK

CHECK COMPONENT
(Ambient air temperature switch).
Refer to HA section.

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. Then retest.

INSPECTION END

EC-80

NG

NG

NG

Check the following.
• Harness connectors

@ID,@)
• Harness connectors
(ID,@

• Harness connectors
@,@

.Diode-4
• Harness for open or

short between IACV-
FICO solenoid valve and
ambient air temperature
switch

• Harness for open or
short between ambient
air temperature switch
and body ground

If NG, repair harness or
connectors.

Replace IACV-FICD sole-
noid valve.

Replace ambient air tem-
perature sensor.



I

IACV-FICD solenoid valve
Disconnect IACV-FICD solenoid valve harness connector.
• Check for clicking sound when applying 12V direct current

to terminals.

• Check plunger for seizing or sticking.
• Check for broken spring.

SEF517S

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Idle Air Control Valve (IACV}-FICD Solenoid
Valve (Cont'd)
COMPONENT INSPECTION~i5~

mTI

()~

~~spring

Plunger

SEF097K:
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control
SYSTEM DESCRIPTION

Cooling fan control
Vehicle speed

Vehicle speed sensor

Engine coolant temperature sen-
sor

Engine coolant temperature ECM
(ECCS
control
module)

I Cooling fan relay(s) I

Air conditioner switch
Air conditioner "ONtt signal

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, and
air conditioner ON signal. The control system has 2-step control [ON/OFF].

Operation

20 80
(12) (50)

Vehicle speed km/h (MPH)

20 80
(12) (50)

Vehicle speed km/h (MPH)

~ LL Air conditioner switch is 1I0Ntt
,

:J 0

~ ~ 105 (221)
Q) 0

~ 100 (212)
<l>
..... 95 (203)
C
ctS
"0oo
Q)
c
'a'
cw

~ LL' Air conditioner switch is 1I0FF",
:J 0~ Z; 105 (221)
Q) 0
~ 100 (212)
Q)

- 95 (203)
C
ctS
(5
oo
Q)

c:
"0
c:
W

D: Cooling fans do not operate. • : Cooling fans operate at "Low" speed. MEC773BA
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS []K]
Cooling Fan Control (Cont'd)

EC-COOL/F-01

I

,--,
8 8
~ -!-

~ (~)

Refe~ to last page
(Faldaut page) .

Refer to EL-POWER.

<D: LHO models
(8): RHO models
@: Models with air conditioner
-: Detectable linefor OTC
-: Non-detectable

line for OTC

~mm
~ GY' GY

FUSEBLOCK
(JIB)
(E106)

COOLINGFANRELAY-1
rn>

GY

--_I

-....-----~----I
GIB GIB
~ COOLING ~ COOLING

FAN FAN
M MOTOR-1 M MOTOR-2

<m) ~
~ ~@

B B

1----6

----.-.~~-- ECM
(ECCSCONTROLMODULE)
em

<fLG/R
1$I(El~D

(]ID
LG/Rt__

+~
2 1 L

5

em
L

HEC230
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Cooling Fan Control (Cont'd)
DIAGNOSTIC PROCEDURE

I COOLING FAN CIRCUIT I

DOES INSPECTION START

COOLING FAN

ROTATE AND STOP

EVERY 3 SECONDS?
INSPECTION END

Check the following.
• 30A fusible link
• 10A fuse
• Harness for open or

short between fuse and
cooling fan relay

• Harness for open or
short between battery
and cooling fan relay

If NG, repair harness or
connectors.

OK

NG

CHECK OVERALL FUNCTION.
(ij'\ 1. Turn ignition switch "ON".
~ 2. Perform "COOLING FAN

CIRCUIT" in "FUNCTION
TEST" mode with CONSULT.

ORrif\ 1. Turn ignition switch "ON".
~ 2. Select "COOLING FAN" in

HACTIVE TEST" mode with
CONSULT.

OR

NG

CHECK POWER SUPPLY.
1. Turn air conditioner switch "OFF".
2. Turn blower fan switch "OFF".

(Step 1 and 2 are on Iy performed for
models with air conditioner.)

3. Stop engine.
4. Disconnect cooling fan relay.
5. Turn ignition switch "ON".
6. Check voltage between terminals CD,

@ and ground.
Voltage: Battery voltage

00
I With air conditioner I
1. Start engine.
2. Set temperature lever at full cold

position.
3. Turn air conditioner switch "ON".
4. Turn blower fan switch "ON".
5. Run engine at idle for a few minutes

with air conditioner operating.
6. Make sure that cooling fan operates.
I Without air conditioner I
1. Start engine.
2. Keep engine speed at about 2,000

rpm until engine is warmed up suffi-
ciently.

3. Make sure that cooling fan begins to
operate during warm-up.

OFF

NO II YES I
MEF311F

IIiIi
MEF312F

MEF277G

I ACTIVE TEST I

NEXT II

COOLING FAN

= = = MONITOR = = =
COOLAN TEMPjS 99°C

OK

@
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TROUBl'E DIAGNOSIS FOR NON-DETECTABLE ITEMS
Cooling Fan Control (Cont'd)

@

CHECK GROUND CIRCUIT.
1. Turn ignition switch "OFF".
2. Disconnect cooling fan motor-1 har-

ness connector and cooling fan
motor-2 harness connector.

3. Check harness continuity between
":" terminal G) and terminal @, termi-
SEF777P nal @ and body ground.

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

OK

Ii]
CHECK OUTPUT SIGNAL CIRCUIT.
1. Disconnect ECM harness connector.
2. Check harness continuity between

ECM terminal @ and terminal @.
Continuity should exist.
If OK, check harness for short.

OK

CHECK COMPONENT
(Cooling fan relay).
Refer to "COMPONENT INSPECTION".

OK

CHECK COMPONENTS
MEC775B (Cooling fan motors).

Refer to "COMPONENT INSPECTION".

NG

NG

NG

NG

Repai r harness or con-
nectors.

Check the following.
• Harness connectors
em,@

• Harness connectors
@.@D

• Harness for open or
short between ECM
and cooling fan relay

If NG, repair harness or
connectors.

Replace cooling fan
relay.

Replace cooling fan
motors.

I

II
~16 19i5

ECM ¥CONNECTORII •

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-

SEF332Q ness connector. Reconnect ECM har-
ness connector and retest.

INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [][]

Power Steering Oil Pressure Switch

EC-PST/SW-01
ECM
(ECCS
CONTROL
MODULE)
em

l,--,
8 B

-::!:- ...L

(828) ~8)

<I>: LHO modeIs
<B>: RHO modeIs

_. Detectable line
for DTC

-: Non-detectableline for OTC

JOINTCONNECTOR-3
@:<b>~==~ 8

- B

PWST
14•31
PU/W
I

PU/WIm,CEID
a::r='@
PU/W
I~--~

PU/W IUErn PU/W f"m5"'\
~~ ~~I4dJ CBU3) I~I (HOl)

PU/W PU/Wt--f
I

PU/Wm POWER STEERINGOIL PRESSURE
ON SWITCH

OFF'"-- ~ : <I>
IbfJI @: <ID

~ (3113) ~

O-<C>- B ~ B

<f,--,
B 8
-L -:!:-

@) CE51)

~ @,CB102)
UJ.S) GY GY [illllm~45678 W

Refer to last page
(FaIdout page) .

~
BR

(ED
L

HEC231
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I
INSPECTION ENDOK

@

INSPECTION START

OR
2. Check voltage between ECM

terminal @ and ground.
Voltage:

When steering w'heel is
turned quickly.

Approximately OV
Except above

Approximately 5V

NG

DIAGNOSTIC PROCEDURE

CHECK OVERALL FUNCTION.
1. Start engine and warm it up suffi-

ciently.

(ij\ 2. Perform "PW/ST SIGNAL
\J!J CIRCUIT" in "FUNCTION

TEST" mode with CONSULT.
ORffiI' 2. Check "PW/ST SIGNAL" in

~ "DATA MONITOR" mode with
CONSULT.
Steering is in neutral
position:

OFF
Steering is turned:

ON

SEF591I

MEF023E

D

SEF539S

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [![]
Power Steering Oil Pressure Switch (Cont'd)
COMPONENT DESCRIPTION
The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and
adjust for the increased load.

HOLD STEERING WHEEL

IN A FULL

LOCKED POSITION

THEN
TOUCH START

NEXT II START

• PW/ST SIGNAL CIRCUIT. I

RECORD

*MONITOR *NO FAIL

PW/ST SIGNAL OFF

m I-----I;:j"' I~ CONNECT
,__ E_Ct1_-.;tl CONNECTORI ~ £)

43 ~

-= MEF315F
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CHECK GROUND CIRCUIT. NG Check the following.
1. Turn ignition switch "OFF". ~ • Harness connectors
2. Disconnect power steering oil pres- @ill,@ (LHD)

sure switch harness connector. • Joint connector-3 (LHD)
3. Check harness continuity between • Harr:tess for open or

terminal @ and engine ground. short between power
Continuity should exist. steering oil pressure
If OK, check harness for short. switch and body ground

OK If NG, repair harness or
connectors.

[!J ~
CHECK INPUT SIGNAL CIRCUIT. NG Check the following.
1. Disconnect ECM harness connector. ~ • Harness connectors
2. Check harness continuity between @,@

ECM terminal @ and terminal (!). • Harness connectors
Continuity should exist. @,@ill (LHD)

If OK, check harness for short. • Harness connectors

OK @,@(RHD)
• Harness for open or

short between ECM and
power steering oif pres-
sure switch

If NG, repair harness or
connectors.

AEC760

SEF501Q

~8)
dIb

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [][]
Power Steering Oil Pressure Switch (Cont'd)

@

1

f1ti5
II ECM E!'coNNEcTORII

43

CHECK COMPONENT
(Power steering oil pressure switch).
Refer to "COMPONENT INSPECTION".

OK

NG Replace power steering
oil pressure switch.

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.

INSPECTION END

EC-88



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [][]

Park/Neutral Position Switch
LHD models

EC-PNP/SW-Oi
ECM(ECCSCONTROLMODULE)

NEUT em
13•51 -: Detectable linefor OleG/OA -: Non-detectable
I line for OTC IIG/DA

I$I@@
G/DR
IG/OR

rITt1lCMIDrqAJ (00)
G/OR
IG/OR

IcP'=G/OR
IG/ORm

NEUTRAL
NEUTRAL POSITIONSWITCH

'-"" @)OTHER
~

8
I
8$~

~
8

I,--,
B 8

-:!:- ~
@) <E51)

~@ ~ <Em) Refer to last page
5 6 7 8 GY 2 8 (Foldout page) .

<BID cUQ).),

em
L

HEC232
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [][]
Park/Neutral Position Switch (Cont'd)

RHD models

EC-PNP/SW-02

Detectable line
for OTe
Non-detectableline for Ole-:

-:

@: A/T models
<E>: MIT models

• INHIBITOR
P .. " 1 SWITCH

R N4Q 2 ~:<:D

ECM
(ECCSCONTROL
MODULE)
CED

NEUTRAL
NEUTRAL POSITIONSWITCH

CE22Q): <E>--"

NEUT

13•51
G/OR
I

G/OR
I$'@@
G/OA~CMID
1~lm
G/OR

I ~~
O--<A>--- G/OR.f G- G/OR--t

G/OR
IdJl~
'=t='~G/OR
I

G/ORm
OTHER

~ CE2@)
~GY

~ (gg1)

~ B
Refer to last page
(FaIdout page) .

~ (E222)
~ GY

<:ED
L

HEC233

EC-90



II
INSPECTION ENDOK

INSPECTION START

DIAGNOSTIC PROCEDURE

CHECK OVERALL FUNCTION.
1. Turn ignition switch "ON".
(ij'\ 2. Perform "PARK/NEUT POSI
~ SW CKT" in IIFUNCTION

TEST" mode with CONSULT.
ORfiii\ 2. Select IIP/N POSI SW" in

~ "DATA MONITOR" mode with
CONSULT.

3. Check "PIN POSI SW" signal
under the following conditions.
Neutral position: ON
Except neutral position: OFF

OR

fG>\ 2. Check voltage between ECM
~ terminal @ and ground under

the following conditions.
Voltage:

Neutral position
Approximately OV

Except neutral position
Approximately 5V

SEF963N

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [![]
Park/Neutral Position Switch (Cont'd)
When the gear position is in neutral position, neutral position
switch is "ON". ECM detects the position because the continu-
ity of the line (the "ON" signal) exists.

m _ PARKINEUT POSI SW CKT _

SHIFT

OUT OF NIP-POSITION

THEN

TOUCH START

I NEXT I! START I
MEC7318

m * MONITOR * NO FAIL D
PIN POSI SW ON

RECORD

m ~ CONNECT ~ ~~£)~~
II ECM E[CONNECTORII

35

NG

@

MEC7798

EC-91



CHECK GROUND CIRCUIT. NG Check the following.
1. Turn ignition switch "OFF". ~ • Harness connectors
2. Disconnect neutral position switch (ill!), @ (LHD)

harness connector. • Harness connectors
3. Check harness continuity between @W, @) (RHO)

terminal @ and body ground. • Harn~ss for open or
Continuity should exist. short between neutral
If OK, check harness for short. position switch and

OK body ground
If NG, repair harness or
connectors.

[i ,
CHECK INPUT SIGNAL CIRCUIT. NG Check the following.
1. Disconnect ECM harness connector.

----..
• Harness connectors

2. Check harness continuity between aD,@
ECM terminal @ and terminal G). • Harness connectors
Continuity should exist. @,@D
If OK, check harness for short. • Harness connectors

OK
@,@!) (LHD)

• Harness connectors
@), @!D (RHD)

• Harness for open or
short between ECM and
neutral position switch

If NG, repai r harness or
connectors.

AEC750

SEF503Q

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Park/Neutral Position Switch (Cont'd)

@

1

~iv ~iD
Il ECM ']9"CONNECTORII Cffi)

35

CHECK COMPONENT
(Neutral position switch).
Refer to MT section.

NG Replace neutral position
switch.

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.

INSPECTION END

EC-92



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS ill]

Electrical Load Signal

I

EC-LOAD-01

DAYTIMELIGHTUNIT
(Refer to
EL-OTRL.)
(~):@

(b): LHO mode Is
<B>: RHO models
@: With daytimelight system
_. Detectable line

for OTC
-: Non-detectableline for DTC

DIMMERLAMPOUTPUT LH
lbjdJ
R/V

15A Aefe~ to EL-POWER.
)40 I

R/W
I9-<QO--------------1

R/W
w1f] R/W

m
LHFUSE

LIGHTINGSWITCH
--------- (~HIGH PASS PASS

, __LOW"JI HIGH , __L":"

2ND

OFF--'-"1ST

R ~Next
~page:r-(E101) CMID

R ~ R

«({[1) CMID
R ~ R

~~
R/B A/Y DL

I 1--_--------0-- R/Y +} To

I head lampT---- -------------- R/B + LH

R/B A/Y

IiimOIODE-2 DIODE-3
~ W)

"=i=JJ "=i=JJ
A A

I I------c
~$.}J8)
~GY

Refer to last page
(Foldout page) .

HEC235
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [![]
Electrical Load Signal (Conl'd)

EC-LOAD-02

Refer toEL-POWER.

@m,
~ <E106) ~, ,

Refer to last page
(FaIdaut page) .

FUSEBLOCK
(J/8)

<M:@
(E106)
(E120)

ECM
(ECCSCONTROL
MODULE)
<ED

LHD models
RHO models
With daytime lightsystem
Without daytimelight system
Detectable linefor OlC
Non-detectableline for OTe

_.
-:

<D:
(8):
@:

@:

i
A

ff3'3i1
LOAD

+~~111iJ@2 1 L 3456 W
5

rlTrr'fJ @ ~ ~tml GY L!J.gj
~~
~ W

.--------------
20A 10A
[]] 1251

IPl21 IQ~O I
LIB SR

REAR I~;I IIII REAR
WINDOW In I WINDOW

ON DEFOGGER U DEFOGGER
SWITCH '---------------~---,RELAY

OFF-- ~ : @ Ibi=U Ibi=!I ~: @
~ L/R G/R
I JOINT ~ <E!2:D LL R CONNECTOR-2 ~ @I @ :<D L/R To rear window
()-<1)--- L/R ~ L/R 4 I G/R ~~~:~~Fetotimer
R ~ EL-OEF.)

L/R
<V

R 0
IL/R

Ii
DIODE-1
~

~
R

Preceding ~ R _~ ~ __
page ~

HEC236
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SEF519S

SEF518S

RECORD I
MEC2128

I

INSPECTION START I

m ,
CHECK OVERALL FUNCTION-I. NG Check rear window~
1) Turn ignition switch "ON". defogger circuit.

00 2) Check "LOAD SIGNAL" in (Go to I Procedure A p
"DATA MONITOR" mode with

CONSULT.
Rear window defogger switch
is "ON": ON
Rear window defogger switch
is "OFF": OFF

OR

00 2) Check voltage between ECM
terminal @ and ground
under the following condi-

tions.
Voltage:

Rear window defogger
switch is "ON".

Battery voltage
Rear window defogger
switch is "OFF".

Approximately OV

OK

[;] ,
CHECK OVERALL FUNCTION-II. NG Check lighting switch cir-

--+
1) Turn rear window defogger switch cuit.

"OFF". (Go to I Procedure B p

00 2) Check "LOAD SIGNAL" in
IIDATA MONITOR" mode with

CONSULT.
Lighting switch is "ON": ON
Lighting switch is "OFF": OFF

OR

00 2) Turn ignition switch l'OFF".

3) Check voltage between ECM
terminal @ and ground under
the following conditions.
Voltage:

Lighting switch is "ON".
Battery voltage

Lighting switch is "OFF".
Approximately OV

tOK

OFF

'* NO FAIL D

TROUBI.:.E DIAGNOSIS FOR NON-DETECTABLE ITEMS
Electrical Load Signal (Cont'd)
DIAGNOSTIC PROCEDURE

~ CONNECT ~~lA!E)~~
ECM ~CONNECTORII

33

* MONITOR

LOAD SIGNAL

___ RE_C_O_R_D__ I
MEC2128

~ CONNECT ~~lA!E)~~
I~I =E=CM~H CONNECTOR II

33

iii '* MONITOR '* NO FAIL D
LOAD SIGNAL OFF

@

EC-95



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Electrical Load Signal (Cont'd)

@

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

Trouble is not fixed.

Check ECM pin terminals for damage
or loose connection of ECM harness
connector. Reconnect ECM harness
connector and retest.

INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Electrical Load Signal (Cont'd)

I

Check rear window
defogger circuit. (Refer to
IIREAR WINDOW
DEFOGGER" in EL sec-
tion.)

Check the following.
• Harness connectors
@,@

• Harness connectors
@,@ID (DL)

.Diode@
• Joint connector

@(LHD)
• Harness for open or

short between ECM
and rear wi ndow defog-
ger relay (DL)

• Harness for open or
short between ECM
and rear wi ndow defog-
ger switch (ED)

If NG, repair harness or
connectors.

NG

NG

INSPECTION START

OK

Check if rear window defogger func-
tions normally.

OK

CHECK INPUT SIGNAL CIRCUIT.
1. Turn rear window defogger switch

"OFF".
2. Turn ignition switch "OFF".
3. Disconnect ECM harness con nector

and rear window defogger switch
harness connector or rear window
defogger relay.

4. Check harness continuity between
ECM terminal @ and terminal @ or
terminal @.
Continuity should exist.
If OK, check harness for short.

~

DISCONNECT ~ ~

ill ~123I()@ 6 5 4 SEF520S

~ 15~ ~ i5 I PR_O_CE_D_UR_E_A _

ECM EfCONNECTOR II
33

II

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

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

INSPECTION END
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INSPECTION STARTII

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Electrical Load Signal (Cont'd)

~ 10 @a ~ 10 I PR_OC_ED_U_RE_B __ ----'

ECM El'CDNNECTDRII
33

Check if lamps light when lighting
switch is turned liON".

OK

SEF521S

~
CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch 1l0FF".
2. Disconnect ECM harness connector

and lighting switch harness connec-
tor.

3. Check harness continuity between
ECM terminal @ and terminals @,
@).
Continuity should exist.
If OK, check harness for short.

OK

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

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

INSPECTION END

EC-98

.NG

NG

Check lighting switch cir-
cuit. (Refer to "COMBI-
NATION SWITCH" in EL

section.)

Check the following.
• Harness connectors
(E),@

• Harness connectors
@,CillD

• Diodes @ID, @ID
• Harness for open or

short between lighting
switch and ECM

If NG, repair harness or
connectors.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [][:I

Malfunction Indicator lamp (Mil) & Data link
Connector (OlC) for CONSULT

LHD models

IGNITION SWITCHON or START
EC-MIL-01

I

DATA LINKCONNECTORFOR CONSULT
~

-: Detectable linefor DTC
-: Non-detectableline for DTe

l4J
B

ECM
(ECCSCONTROLMODULE)
<:ED

Refer to EL-POWER.FUSE7.5A BLOCKW (JIB)
~

I
G

rtl
COMBINATIONMETER(MALFUNCTIONINDICATOR

LAMP)
~

4JL4J~Li-J
G/B GY IL G/R G/W

I~ It ~ ~
GIS GY/L

JUNCTION ~g'=1 1~1101BOX No.2(JOINTCONNECTORS)
~ ~~

OAIL @ GIS GYIL G/A G/W

I~~F~-----------~~~-~~~-~qp~-~~I
OA/L CEID GIS GYIL G/A G/W
I I I I I

OR/L GIS GYIL G/R G/W

rrtru mrrT5ilrf2'3i1rrf4D
LED-R SCI SCI CHECK SCIRX TX CL

(In) (Out)

Refer to last page(Foldout page) .

<:ED
L

HEC237
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS [![]
Malfunction Indicator Lamp (MIL) & Data Link
Connector (OLC) for CONSULT (Cont'd)

RHO models

IGNITION SWITCH
ON or START

EC-MIL-02

nn
ECM B B B B B
(ECCS lJ lJ 1CONTROL. •
MODULE) i i _
em <M2ED CM6Sl) <t!68)

DATA LINKCONNECTORFOR CONSULT
~

~
8

-: Detectable linefor OTe
-: Non-detectableline for OTC

Refer to EL-POWER.FUSE7.5A BLOCKm (JIB)
~

J
Gm

COMBINATIONMETER(MALFUNCTIONINDICATORLAMP)
@

t+Jl4J~Li-J
GIS GY IL G/R G/W

IJ It J J
GIB GY/L

JOINT ~I I~CONNECTOR-5
~ 1ki=U~

ORIL@ GIS GY IL G/R G/W

I~~F~-----------~~~-~~~-~qp~-~~I
ORIL <fID GIS GY IL G/R G/W
I I I I I

ORIL GIS GYIL G/R G/W

~ rmnT5n~rrf4u
LED-R SCI SCI CHECK SCIRX TX CL

(In) (Out)

Refer to last page
(Foldout page) .

@)
OR

CED
L

HEC238
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PRECAUTIONS AND PREPARATION I CD20E I

Engine Fuel & Emission Control System

II

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 smaller.

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

ECM HARNESS HANDLING
• Securely connect ECM harness

con nectars.
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.

ECM (ECCS ..D control module)
• Do not disassembly ECM.
• 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.

WHEN STARTING
• Do not depress accelerator pedal when

starting.
• Immediately after starting, do not rev up

engine unnecessarily.
• Do not rev up engine just prior to

shutdown.

ECM PARTS HANDLING
• Do not disassemble No. 1 injection nozzle

(with needle lift sensor built-in).
If NG, replace No. 1 injection nozzle.

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

• Do not shock or jar the crankshaft
position sensor (TDC).

BATTERY
• Always use a 12 volt battery as power

source.
• Do not attempt to disconnect battery

cables while engine is running.

ELECTRONIC FUEL INJECTION PUMP
• Do not disconnect pump harness

connectors with engine running.
• Do not disassemble electronic

fuel injection pump
except for the following parts:

(

Camshaft position sensor)
(pump), Injection timing
control valve, Fuel cut
solenoid valve
If NG, take proper action.

SEF545S
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PRECAUTIONS AND PREPARATION I CD20E f

Precautions
• Before connecting or disconnecting the ECM harness

connector, turn ignition switch OFFand 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

tndicator

• 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.

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

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

SEF308Q

LoosenedTightened

SEF291H

• Before replacing ECM, perform Terminals and Reference
Value inspection and make sure ECM functions properly.
Refer to EC-154.

/ " MEF040D

\
"

\

SEF051P

• If MIL illuminates or blinks irregularly when engine is
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.

• After performing each TROUBLE DIAGNOSIS, perform
"OVERALL FUNCTIONCHECK" or "DTC (Diagnostic Trou-
ble Code) CONFIRMATIONPROCEDURE".
The DTC should not be displayed in the "DTC CONFIRMA-
TION PROCEDUREif the repair is completed. The "OVER-
ALL FUNCTION CHECK" should be a good result if the
repair is completed.

EC-102



PRECAUTIONS AND PREPARATION I CD20E I
Precautions (Cont'd)
• When measuring ECM signals with a circuit tester, never

allow the two tester probes to contact.
Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.

""NG

OK

Circuit tester 1
SEF348N

EC-103
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

I CD20E I

Fuel cut solenoid valve

Needle lift sensor (built into No. 1 nozzle)

Engine coolant temperature sensor

Crankshaft position
sensor (TOC)

Cooling fan relays

Glow plugs

EGRC-solenoid valve A

EGRC-solenoid valve B

Electronic fuel injection pump

Vacuum pump

Fuel filter

Throttle control valve

~-~->

r Glow relay

Throttle control
solenoid valve

Neutral position switch

Cooling fan motor

EGR valve

SEF546S
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM I CD20E I
ECCS Component Parts Location (Cont'd)

'Injection timing control valve

~ Accelerator pedal

j

SEF547S

EC-105
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM I CD20E I

System Diagram

II
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

I CD20E I

Throttle control valve

Vacuum pump

3-way connector

EGRC-solenoid valve A

EGRC-solenoid valve B

SEF549S

(1) EGRC-solenoid valve A to
3-way connector

@ EGRC-solenoid valve 8 to
3-way connector

CID 3-way connector to EGRC-sole-
noid valve B

@ EGRC-solenoid valve A to
3-way connector

@ EGR valve to 3-way connector
@ EGRC-solenoid valve A to

3-way connector
(j) Vacuum pump to 3-way connec-

tor
@ Throttle control valve to Throttle

control solenoid valve

@ Air duct to 3-way connector
@) Throttle control solenoid valve

to 3-way connector
@ Throttle control solenoid valve

to 3-way connector
@ 3-way connector to 3-way con-

nector

Refer to "System Diagram", EC-107 for vacuum control system.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

I CD20E I

Camshaft position sensor (PUMP)

Crankshaft position sensor (TOC)

Control sleeve position sensor

Fuel temperature sensor

Engine coolant temperature sen-
sor

Needle lift sensor

Accelerator position sensor

Accelerator position switch

Accelerator switch (F/C)

Neutral position switch

Ai r conditioner switch

Ignition switch

Battery voltage

Vehicle speed sensor

ECM
(ECCS-D
control
module)

Fuel injection control

Fuel injection timing control

Fuel cut control

Glow control system

On board diagnostic system

EGR valve & throttle control
valve control

Cooling fan control

Air conditioning cut control

EC-109

Electric governor

Injection timing control valve

Fuel cut solenoid valve

Glow relay & glow lamp

Malfunction indicator lamp
(On the instrument panel)

EGRC-solenoid valve A, B &
throttle control solenoid valve

Cooling fan relays

Air conditioner relay

II



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION -I CD20E I

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 per-
forms duty control on the electric governor (built into the fuel injection pump) according to sensor sig-
nals to compensate the amount of fuel injected to the preset value.

START CONTROL

Input/output signal line

Engine coolant temperature sensor

Crankshaft position sensor (TOC)

Ignition switch

Control sleeve position sensor

Engine coolant temperature

Engine speed

Start signal

Control sleeve position

ECM Electric
governor

}I
CD
.2
o
C
:::Jo
E«

Engine coolant
temperature lower

/
Engine rpm ---+

SEF648S

When the ECM receives a start signal from the ignition switch,
the ECM adapts the fuel injection system for the start control.
The amount of fuel injected at engine starting is a preset pro-
gram value in the ECM. The program is determined by the
engine speed and engine coolant temperature.
For better startability under cool engine conditions, the lower
the coolant temperature becomes, the greater the amount of
fuel injected. The ECM ends the start control when the engine
speed reaches 400 rprn and shifts the control to the normal or
idle control.

EC-110



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION I CD20E I
Fuel Injection System (Cont'd)

IDLE CONTROL

Input/output signal line

Engine coolant temperature sensor

Crankshaft position sensor (TDC)

Air conditioner switch

Neutral position switch

Battery

Control sleeve position sensor

Accelerator position switch

Vehicle speed sensor

Engine coolant temperature

Engine speed

Air conditioner operation

Gear position

Battery voltage

Control sleeve position

Idle position

Vehicle speed

ECM Electric
governor I

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

Control sleeve position sensor

Accelerator position sensor

Vehicle speed sensor

Control sleeve position

Accelerator position

Vehicle speed

ECM Electric
governor

Engine rpm ---.

The amount of fuel injected under normal driving conditions is
determined according to sensor signals. The crankshaft posi-
tion sensor (TDC) detects engine speed and the accelerator
position sensor detects accelerator position. These sensors
send signals to the ECM.
The fuel injection data, predetermined by correlation between
various engine speeds and accelerator positions, are stored in
the ECM memory, forming a map. The ECM determines the
optimal amount of fuel to be injected using the sensor signals
in comparison with the map.

SEF649S
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION ICD20E I
Fuel Injection System (Cont'd)

FUEL TEMPERATURE COMPENSATION

Input/output signal line

Fuel temperature sensor

Crankshaft position sensor (TOC)

Control sleeve position sensor

Fuel temperature

Engine speed

Control sleeve position

ECM Electric
governor

The amount o"ffuel leaking at or around high-pressure parts inside fuel injection pump varies with fuel
temperature 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 switch (F/C)

Camshaft position sensor (PUMP)

Accelerator position

Engine speed
ECM Electric

governor

The ECM cuts power supply delivery to the electric governor during deceleration for better fuel effi-
ciency. The ECM determines the time of deceleration according to signals from the accelerator switch
(F/C) and camshaft position sensor (PUMP).
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION ICD20E I

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
injection 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

Crankshaft position sensor (TOC)

Needle lift sensor

Engine speed

Injection timing
ECM

Injection
timing
control
valve

I
The optimal fuel injection timing data, predetermined in propor-
tion to engine speeds and amount of fuel injected, are stored
in the ECM memory. The ECM uses the data to control the fuel
injection timing.

Amount of fuel
injected

i
BTDC

(degree)

.~i
~

Engine rprn---+
SEF650S

ENGINE COOLANT TEMPERATURE COMPENSATION (When starting)

Input/output signal line

Crankshaft position sensor (TOC)
Engine speed

Engine coolant temperature sensor

Needle lift sensor

Engine coolant temperature

Ignition timing
ECM

Injection
timing
control
valve

Ignition switch
Start signal

.~t
Cii
(J)
c:

C Q.>o 0-
:;:; E
~ 0.- ()c:.- 0>

<i5 .s
::l E
LL:;:;

Engine coolant
temperature

,#

For better startability under cool engine conditions, the fuel
injection timing is compensated according to the engine cool-
ant temperature.

Engine rpm ----.

SEF651S
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION ICD20E I
Fuel Injection Timing System (Cont'd)

ENGINE COOLANT TEMPERATURE COMPENSATION (During driving)

Input/output signal line

Engine speed
Crankshaft position sensor (TDC)

Engine coolant temperature sensor

Need Ie lift sensor

Engine coolant temperature

Injection timing

ECM

Injection
timing
control
valve

.21m
U)
c:

C Q)
o 0-
:;:; E
~ 0._ 0
c

.- C)

- c(1) .-
:J E

U-:t::

Engine coolant
temperature

Low:

Enginerprn----.

For better exhaust efficiency under cool engine conditions, the
fuel injection timing is controlled within a compensation range
depending on the engine speed, engine coolant temperature
and amount of fuel injected.

SEF652S

Air Conditioning Cut Control

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

Accelerator position sensor

Vehicle speed sensor

Engine coolant temperature sensor

Air conditioner "ON" signal

Accelerator valve opening angle

Vehicle speed

Engine coolant temperature

ECM

Air
condi-
tioner
relay

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 con-
tinues until the coolant temperature returns to normal.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION ICD20E I

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

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

Neutral position switch

Vehicle speed

Neutral position

Accelerator position switch or Acceler-
ator switch (F/C)

Engine coolant temperature sensor

Crankshaft position sensor (TOC)

Accelerator position

Engine coolant temperature

Engine speed

ECM Electric
governor I

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-110 and "TROUBLE DIAGNOSIS FOR DTC 36, 37, 38",
EC-215.
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CRA~KCASE VENTilATION SYSTEM I CD20E I

Baffle plate

QFresh air

Blow-by control valve

Rocker cover

Description
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.

SEF851S

Inspection
BLOW-BY CONTROL VALVE
Check control valve for clogging and abnormalities.

~ Intake
,y manifold

SEC586B

VENTI LA liON HOSE
1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air.

If any hose cannot be freed of obstructions, replace.

SEC692

EC-116



INJECTION NOZZLE I CD20E I

Combustion
chamber side

SEF939S

SEF669A

CAUTION:
• Do not disassemble No. 1 nozzle (with needle lift sensor

built-in). If NG, replace No. 1 injection nozzle.
• 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. Remove fuel injection tube and spill tube.
2. Remove injection nozzle assembly.
Also remove gasket from nozzle end.
3. 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:
~: 22 - 25 N.m (2.2 - 2.5 kg-m, 16 - 18 ft-Ib)
Spill tube:
~: 39 - 49 N.m (4.0 - 5.0 kg-m, 29 - 36 ft-Ib)

a. Always clean the nozzle holes.
b. Always use new injection nozzle gasket.
c. Note that small washer should be installed in specified

direction.
d. Bleed air from fuel system.

Disassembly (No.2 - 4 nozzles)
Do not disassemble No.1 nozzle (with needle lift sensor).
1. Loosen nozzle nut while preventing nozzle top ~rom turning.

I

Holder
Adjusting shim

Nozzle spring

Push rod

Nozzle needle ~~(''''-

Nozzle bOdyrJ~

Nozzle nut SEF670A

2. Arrange all disassembled parts in the order shown at left.

EC-117



INJECTION NOZZLE I CD20E I

SEF830

SEF831

SEF832

Inspection (No. 2 - 4 nozzles)
Thoroughly clean all disassembled parts with fresh kerosene or
solvent.
• If nozzle needle is damaged or fused, replace nozzle

assembly with a new one.
• If end of nozzle needle is seized or excessively discolored,

replace nozzle assembly.
• Check nozzle body and distance piece for proper contact. If

excessively worn or damaged, replace nozzle assembly or
distance piece.

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

• Check nozzle spring for excessive wear or damage. If
excessively worn or damaged, replace it with a new spring.

Cleaning (No.2 - 4 nozzles)
a. Do not touch the nozzle mating surface with your fingers.
b. To wash the nozzles, use a wooden stick and brass brush

with clean diesel fuel.
1. Remove any carbon from exterior of nozzle body (except

wrapping angle portion) by using Tool.

2. Clean oif sump of nozzle body using Toof.

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.
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INJECTION NOZZLE I CD20E I
Cleaning (No.2 - 4 nozzles) (Cont'd)
4. Clean spray hole of nozzle body by using Tool.
To prevent spray hole from canting, always clean it by starting
with inner side and working towards outside.

KV11290220

SEF833

KV11290140

SEF834

SEF835

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.
(3) 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.

II

SEF671A

Assembly (No.2 - 4 nozzles)
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:
~: 78 - 98 N.m (8.0 - 10.0 kg-m, 58 - 72 ft-Ib)
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INJECTION NOZZLE I CD20E I

EF791A

SEF672A

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 rEST
1. Install nozzle to injection nozzle tester and bleed air from

flare nut.

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

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

Initial injection pressure:
Used

12,259- 13,239kPa (122.6- 132.4bar,
125 - 135kg/cm2

, 1,778- 1,920 psi)
New

13,239- 14,024kPa (132.4- 140.2bar,
135 - 143kg/cm2

, 1,920- 2,033 psi)
Always check initial injection pressure using a new nozzle.

Adjusting shim

SEF673A

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

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/cm2

, 68 psi) in initial injection pressure.
Refer to SDS for adjusting shim (EC-259).
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Good Faulty

INJECTION NOZZLE r CD20E I
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/cm2
, 142 to 284 psi) below initial injection

pressure.
2. Check that there is no dripping from the nozzle tip or around

the body.

SEF674A

ABC D

,-------'/ ,-------'/
Good Wrong

SEF079S

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

SPRAY PATTERN TEST
1. Check spray pattern by pumping tester handle one full

stroke per second.
• If main spray angle is within 30 degrees as shown, injection

nozzle is good.
• It is still normal even if a .thin stream of spray deviates from

the main spray (pattern B).
2. If the spray pattern is not correct, disassemble and clean

nozzle.
3. Test again and if spray pattern is not corrected, replace

nozzle.
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ELECTRONIC FUEL INJECTION PUMP I CD20E I

SEF654S

~
.~~ .

~~. ~
... ~ Front of engine

I

~tr'J 13 - 18, _ jfJ (1.3 - 1.8, 9 - 13)

~~ tr'J 49 - 59I ~@@t (5.0 - 6.0,36 - 43)

~tr'J 24 - 27 (2.4 - 2.8, 17 • 20)

4

~ 16 - 21 /
(1.6 - 2.1, r
12 - 15)

tr'J 24 - 27 5 I

(2.4 • 2.8, 17 • 20) .J
(jJ 6.3 - 8.3 (0.64 - 0.85, 55.6 - 72.9)

tr'J 31 - 37 (3.2 - 3.8, 23 - 27)

tr'J 59 - 69 (6.0 - 7.0, 43 - 51)

Ii) : N.m (kg-m, in-I b)

tr'J : N. m (kg-m, ft-Ib)

SEC.13S-186-211

(j) Rear back cover
@ Injection pump sprocket
@ Injection pump bracket

@ Water connector
CID Bracket
CID Bracket

(j) Electronic fuel injection pump
@ Key

Removal
1. Remove battery.

Disconnect electronic injection pump harness connectors.

2. Set No. 1 piston at TDG on its compression stroke.
TOe: 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").
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I7. Remove injection pump assembly.

Installation
1. Install key on injection pump shaft, then install injection

pump sprocket.
• Use mark "8" on sprocket.
2. Install injection pump timing belt.

Refer to EM section ("Injection Pump Timing Belt").

SEM370F

ELECTRONIC FUEL INJECTION PUMP I CD20E I
Removal (Conl'd)
6. Remove injection pump sprocket with Tool.
• Remove key from injection pump shaft and store safely.

3. Adjust injection timing.
Refer to "Basic Inspection", EC-140.

4. Install all parts removed.
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ELECTRONIC FUEL INJECTION PUMP I CD20E I

JEF658S
Injection timing control valve

Camshaft position sensor (PUMP)
[OJ 20 - 25 (2.0 - 2.5, 14 - 18)

washer~

Disassembly and Assembly
CAUTION:
• Do not disassemble the parts not shown in the illustration

above.
• Before installing injection timing control valve, liberally

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 con-
trol valve, visually check that fuel does not leak.

• After assembling the parts, erase Diagnostic Trouble Code
(DTC), and perform DlC CONFIRMATIONPROCEDURE(or
OVERALL FUNCTION CHECK).
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION I CD20E I

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 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
diagnostic items causing the MIL to light up, refer to "Diagnostic Trouble Code (DTC) Chart", EC-142.

Diagnostic Trouble Code (DTC)
HOW TO READ DlC
The diagnostic trouble code can be read by the following methods.
1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode II (Self-Diagnos-

tic Results) Examples: 11, 13, 14, etc. I
These DTCs are controlled by NISSAN.

2. CONSULT Examples: "CAM POS SEN (PUMP)", etc.
• Output of the trouble code means that the indicated circuit has a malfunction. However, in the Mode

II it does not indicate whether the malfunction is still occurring or occurred in the past and returned
to normal.
CONSULT can identify them. Therefore, using CONSULT (if available) is recommended.

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

@ Selecting "ERASE" in the "SELF-DIAG RESULTS" mode with CONSULT.

(I)Changing the diagnostic test mode from Diagnostic Test Mode II to Mode I. (Refer to EC-127.)
• If the battery terminal is disconnected, the diagnostic trouble code will be lost within 24 hours.
• When you erase the OTC, using CONSULT is easier and quicker than switching the diagnostic test

modes.

(j) HOW TO ERASE DTC (With CONSULT)
1. If the ignition switch stays "ON" after repair work, be sure to turn ignition switch "OFF" 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.)

SELECT SYSTEM I
ENGINE ~

===--=--=---=-~~____ I~========1 LV========1----,
. Touch "ENGINE".

~ SELECT DIAG MODE 01
SELF.DlAG RESULTS ~=:J
DATA MONITOR =-]
ACTIVE TEST I

____ I========1----I
2. Touch "SELF-DIAG RESULTS" .

• SELF-DIAG RESULTS. 0

FAILURE DETECTED TIME

FUEL CUT SN 1 0

FCV SHORT 0

I ERASE II PRINT
3. Touch "ERASE". (The DTe in the

ECM will be erased.)
SEF691S

@HOW TO ERASE DTC (No Tools)
1. If the ignition switch stays "ON" after repair work, be sure to turn ignition switch "OFF" once. Wait

at least 5 seconds and then turn it "ON" again.
2. Change the diagnostic test mode from Mode II to Mode I. (Refer to EC-127.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION I CD20E I

SEF051P

Malfunction Indicator Lamp (MIL)
1. The malfunction indicator lamp will light up when the igni-

tion switch is turned ON without the engine running. This is
a bulb check.

• If the malfunction indicator lamp does not light up, refer to
EL section (UWARNING LAMPS AND CHIME") or see
EC-256.

2. When the engine is started, the malfunction indicator lamp
should go off.
If the lamp remains on, the on board diagnostic system has
detected an engine system malfunction.

If MIL illuminates or blinks 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 has the following three functions.

1. BULB CHECK This function checks the MIL bulb for damage (blown, open circuit,
etc.).

2. MALFUNCTION WARN- This is a usual driving condition. When a malfunction is detected, the
ING 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.

Condition
Diagnostic Diagnostic

Test Mode I Test Mode II

Engine
stopped

BULB CHECK
SELF-DIAGNOSTIC

Ignition 0 RESULTS
switch in

"ONI! posi-
tion Engine

~

running MALFUNCTIONro -WARNING
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION I CD20E I
Malfunction Indicator lamp (Mil) (Cont'd)
HOW TO SWITCH DIAGNOSTIC TEST MODES

~ Turn ignition switch "ON". (Do nol
~start engine.)

~

Diagnostic Test Mode I - BULB CHECK

CHK IGN

rn
:ri ~ ~;:;r-v~~l,.....,,.-, ~,...,,-,

~"-'r-t,...., ,.......~=~~
-~

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

Wait at least 2 seconds.

CHK IGN

m
ol ~~l,.....,.....,r--,-,~vt-"\,....,,......,,...... ,-,r-,,.....,,.......,....., ,....,,...,~,.....,..., ,...,.....,,...., ~

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

DIAGNOSTIC TEST MODE II

- SELF-DIAGNOSTIC RESULTS

Start engine.

Diagnostic Test Mode I -

MALFUNCTION WARNING

I

CHK IGN

m
ol ~:l,.....,.....,,...,,......,-v~~~~~r-\,...,,.-.,...., ~~=~~

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

Wait at least 2 seconds.

CHK IGN

m
ol ~~l,.....,.....,,-,,-,-v,....,~,...,,...... ,.......

,...,,--,,..... f"""""\,-.
,....., r-"'\ r-t,....,,..-.,,.....,,...., ,...,

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

• Switching the diagnostic test mode is not possible when
the engine is running .

• 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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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION I CD20E I
Malfunction Indicator Lamp (MIL) (Cont'd)

DIAGNOSTIC TEST MODE I-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-256.

DIAGNOSTIC TEST MODE I-MALFUNCTION WARNING

MALFUNCTION
INDICATOR LAMP

ON

OFF

Condition

When the malfunction is detected or the ECM's CPU is malfunctioning. (The "MIL Illumination" of the
"OTC Chart".) Refer to EC-142.

No malfunction.

• These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode II (SELF-DIAGNOS-
TIC RESULTS).

DIAGNOSTIC TEST MODE II-SELF-DIAGNOSTIC RESULTS
In this mode, a diagnostic trouble code is indicated by the number of blinks 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

ON --r--Itr
0.3

OFF

~
~

0.9 0.3
y

Code No. 12

2.1
-J-l

0.6
v

Code No. 43

----J
0.9 2.1

Unit: second

SEF212NA

Long (0.6 second) blinking indicates the number of ten digits, and short (0.3 second) blinking indicates
the number of single digits. For example, the malfunction indicator lamp blinks 4 times for 5 seconds
(0.6 sec x 4 times) and then it blinks 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 circuit.
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-142.)

HOW TO ERASE DIAGNOSTIC TEST MODE II (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 II to Diagnostic Test Mode I. (Refer to "HOW TO
SWITCH DIAGNOSTIC TEST MODES" on previous page.)
• If the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup

memory within 24 hours.
• Be careful not to erase the stored memory before starting trouble diagnoses.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION I CD20E I
Malfunction Indicator Lamp (MIL) (Cont'd)

RELATIONSHIP BETWEEN MIL, OTC, CONSULT AND DRIVING PATTERNS

NG Detection

Driving Pattern

I

3

This driving pattern does not satisfy
self-diagnostic condition.

This driving pattern satisfies
self-diagnostic condition.

2_1_ooo

*1

*4

o

OFF

ON

DISPLAY

NO
DISPLAY

COUNTER

DTC exists.

RUN (ON)

STOP (OFF)

DTC does not
exist.

MIL

Engine
(IGN)

ECM Diagnostic
Trouble
Code (DTC)

CONSULT

SELF-
DIAGNOSTIC
RESULTS
SCREEN
&
DATA MONITOR
(AUTO TRIG) SCREEN

SELF-
DIAGNOSTIC
RESULTS
SCREEN

SEF659S

*1: When a malfunction is detected, MIL will light up.
*2: When the same malfunction is detected in two consec-

utive driving patterns, MIL will stay lit up.
*3: MIL will go off after vehicle is driven three times with-

out any malfunctions.
*4: When a malfunction is detected for the first time, the

DTC will be stored in ECM.

*5: The DTC will not be displayed any longer after vehicle
is driven 40 times without the same malfunction.
(The DTC still remain in ECM.)

*6: Other screens except SELF-DIAGNOSTIC RESULTS &
DATA MONITOR (AUTO TRIG) cannot display the mal-
function. DATA MONITOR (AUTO TRIG) can display the
malfunction at the moment it is detected.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION I CD20E I

vm:
Data link connector
for CONSULT

~I

~ SELECTiS=Y=ST=E=M=======

ENGINE

SEF895K

~ SELECT DrAG MODE D
SELFMDIAG RESULTS

DATA MONITOR

ACTIVE TEST

ECM PART NUMBER

SEF660S

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.)

3. Turn on ignition switch.
4. Touch "START".
5. Touch "ENGINE".
6. Perform each diagnostic test mode according to each ser-

vice procedure.
For further information, see the CONSULT Operation Manual.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

I CD20E I

DIAGNOSTIC TEST MODE

Item SELF-DIAG-
DATA ACTIVE

NOSTle
MONITOR TEST

RESULTS

Camshaft position sensor (PUMP) X X

Engine coolant temperature sensor X X

Control sleeve position sensor X X

Fuel temperature sensor X X

Vehicle speed sensor X X

Accelerator position sensor X X X

Accelerator position switch X X
UI INPUT
t- Accelerator switch (F/C) X Xa:«a.. Crankshaft position sensor (TOC) X X
t-
Z Needle lift sensor Xwz
0 Ignition switch (start signal) Xa..
:E Air conditioner switch X0
0
UI Neutral position switch X
0
0 Battery voltage Xw

Injection timing control valve X X X

Fuel cut solenoid valve X X X

Air conditioner relay X

OUTPUT Glow relay X X

EGRC-solenoid valve A, B & throttle control solenoid
X X

valve

Cooling fan relay X X

X: Applicable
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

I CD20E I

SELF-DIAGNOSTIC MODE
Regarding items detected in "SELF-DIAG RESULTS" mode, refer to "Diagnostic Trouble Code (OTC)
chart". (See EC-142.)

DATA MO.NltOR MODE

Monitored item ECM Main
[Unit] input sig- Description Remarkssig- nalsnals

CKPS.RPM

0 0
• The engine speed computed from the

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

CKPS.RPM • The engine speed [determined by the
(REF) [rpm] 0 0 time between pulses from the crank-

shaft position sensor (TDC) signal] is
displayed .

CMPS.RPM -

0 0
• The engine speed computed from the

PUMP [rpm] camshaft position sensor (PUMP) sig-
nal is displayed .

COOLAN TEMP/S • The engine coolant temperature • When the engine coolant temperature
rC] or [OF)

0 0
(determined by the signal voltage of sensor is open or short-circuited, ECM
the engine coolant temperature sen- enters fail-safe mode. The engine
sor) is displayed. coolant temperature determined by the

ECM is displayed .

VHCL SPEED SE

0 0
• The vehicle speed computed from the

[km/h] or [mph] vehicle speed sensor signal is dis-
played .

FUEL TEMP SEN

0 0
• The fuel temperature (determined by

roC] or rF] the signal voltage of the fuel tempera-
ture sensor) is displayed .

ACCEL POS SEN [V] 0 0 • The accelerator position sensor signal
voltage is displayed .

FULL ACCEL SW 0 0 • Indicates [ON/OFF] condition from the
[ON/OFF] accelerator position switch signal.

ACCEL SW (FC)

0 0
• Indicates [OPEN/CLOSE] condition

[OPEN/CLOSE] from the accelerator switch (FC) sig-
nal.

OFF ACCEL SW 0 0 • Indicates [ON/OFF] condition from the
[ON/OFF] accelerator position switch signal.

C/SLEEV POS/S [V] 0 0 • The control sleeve position sensor sig-
nal voltage is displayed .

BATTERY VOLT [V] 0 0 • The power supply voltage of ECM is
displayed .

PIN POSI SW 0 0 • Indicates [ON/OFF] condition from the
[ON/OFF] park/neutral position switch signal.

START SIGNAL 0 0 • Indicates [ON/OFF] condition from the • After starting the engine, [OFF] is dis-
[ON/OFF] starter signal. 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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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

I CD20E I

Monitored item ECM
Main[Unit] input sig- Description Remarks

sig-
nals nals

AIR COND SIG 0 0
• Indicates [ON/OFF] condition of the air

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

IGN SW 0 0 • Indicates [ON/OFF] condition from igni-
[ON/OFF] tion switch.

ACT INJ TIMG [0] • The actual injection timing angle

0 determined by the ECM (an approxi-
mate average angle between injection
start and end from TOC) is displayed.

INJ TIMG C/V [%] • Indicates the duty ratio of fuel injection
timing control valve.

OECELER F/CUT • Indicates [ON/OFF] condition from • When the accelerator pedal is
[ON/OFF] deceleration fuel cut signal. released quickly with engine speed at

3,000 rpm or more, liON" is displayed .

FUEL CUT S/V • The control condition of the fuel cut • When the fuel cut solenoid valve is not
[ON/OFF] solenoid valve (determined by ECM operating, fuel is not supplied to injec-

according to the input signal) is tion nozzles.
indicted .

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

ON ... Fuel cut solenoid valve is oper-
ating .

AIR CONO RLY 0
• The air conditioner relay control condi-

[ON/OFF] tion (determined by ECM according to
the input signal) is indicated .

GLOW RLY

0
• The glow relay control condition

[ON/OFF] (determined by ECM according to the
input signal) is displayed .

COOLING FAN • Indicates the control condition of the
[LOW/HI/OFF] cooling fans (determined by ECM

0 according to the input signal).
• LOW ... Operates at low speed.

HI ... Operates at high speed.
OFF ... Stopped .

EGRC SOL/V A • The control condition of the EGRC-
[ON/OFF] solenoid valve A (determined by ECM

according to the input signal) is indi-
cated .

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

ON ... EGRC-solenoid valve A is oper-
ating .

EGRC SOL/V B • The control condition of the EGRC-
[ON/OFF] solenoid valve B (determined by ECM

according to the input signal) is indi-
cated .

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

ON ... EGRC-solenoid valve B is oper-
ating .

THROT RLY • The control condition of the throttle
[ON/OFF] control solenoid valve (determined by

ECM according to the input signal) is
indicated .

• OFF ... Throttle control solenoid valve
is not operating.

ON ... Throttle control solenoid valve is
operating.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

ACTIVE TEST MODE

I CD20E r

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)

• Ignition switch: ON

COOLING FAN • Operate the coofing fan at "lOW", Cooling fan moves at "lOW", "HI" • Harness and connector
"HI" speed and turn "OFF" using speed and stops. • Cooling fan motor
CONSULT.

OFF ACCEl PO • Clears the self-learning fully closed accelerator position, detected by accelerator position sensor, from the ECM.
SIG

• Ignition switch: ON

FUEL CUT SOL/V • Turn solenoid valve "ON" and Solenoid valve makes an operating • Harness and connector
"OFF" with the CONSULT and sound. • Solenoid valve
listen to operating .sound .

• Ignition switch: ON

EGRC SOl/V A • Turn solenoid valve "ON" and Solenoid valve makes an operating • Harness and connector
"OFF" with the CONSULT and sound. • Solenoid valve
listen to operating sound .

• Ignition switch: ON

EGRC SOl/V 8 • Turn solenoid valve /ION" and Solenoid valve makes an operating • Harness and connector
"OFF" with the CONSULT and sound. • Solenoid valve
listen to operating sound .

• Ignition switch: ON
THROT CONT SOLI • Turn solenoid valve "ON" and Solenoid valve makes an operating • Harness and connector
V "OFF" with the CONSULT and sound. • Solenoid valve

listen to operating sound .

• Ignition switch: ON (Engine
stopped) Glow relay makes the operating • Harness and connectorGLOW RLY • Turn the glow relay "ON" and
"OFF" using CONSULT and listen sound. • Glow relay

to operating sound .

• Engine: Return to the original

INJ TIMING trouble condition If trouble symptom disappears, see
• Adjust initial injection timing• Retard the injection timing using CHECK ITEM.

CONSULT.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION I CD20E I
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):
• DTC and malfunction item will not be displayed automaticalty on CONSULT screen even though

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

Use these triggers as follows:
1. "AUTO TRIG"

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

• While narrowing down the possible causes, CONSULT 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 GI sectic;>n, "Incident Simulation Tests" in "HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT".)

2. "MANU TRIG"
• 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 con-
dition.

HI SPEED

AUTO TRIG

I~ SELECT MONITOR ITEM

ECM INPUT SIGNALS

MAIN SIGNALS

SELECTION FROM MENU

SETIING II__ S_T:_'A_R_T __

I~ SET RECORDING COND

I MANU TRIG

I LONG TIME HI SPEED

MANU TRIG

_____ 1 1
"SETTING" "AUTO TRIG"

A malfunction can be
displayed on "DATA

MONITOR" screen
automatically if detected.
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"MANU TRIG"

A malfunction can not be
displayed on "DATA

MONITOR" screen
automatically even if
detected.
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TROUBLE DIAGNOSIS - Introduction I CD20E I

Introduction
Injection
pump

The engine has an ECM to control major systems svch as fuel
injection control, fuel injection timing control, glow control
system, etc. The ECM accepts input signals from sensors and
instantly drives electronic fuel injection pump. It is essential
that both input and output signals are proper and stable. At the
same time, it is important that there are no problems such as
vacuum leaks, or other problems with the engine.
It is much more difficult to diagnose a problem that occurs
intermittently rather than continuously. Most intermittent prob-
lems are caused by poor electric connections or improper wir-
ing. In this case, careful checking of suspected circuits may
help prevent the replacement of good parts.
A visual check only may not find the cause of the problems. A
road test with CONSULTor 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 "Diagnos-
tic 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 an
electronically controlled engine vehicle.

SEF858S

SEF233G

Sensors

~ ECM.~.
~o

SEF234G
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TROUBLE DIAGNOSIS - Introduction I CD20E I

KEY POINTS

WHAT Vehicle & engine model
WHEN Date, Frequencies
WHERE Road conditions
HOW Operating conditions,

Weather conditions,
Symptoms

SEF907L

WORKSHEET SAMPLE

Diagnostic Worksheet
There are many operating conditions that lead to the malfunc-
tion of engine components. A good grasp of such conditions can
make troubleshooting faster and more accurate.
In general, each customer feels differently about a problem. It
is important to fully understand the symptoms or conditions for
a customer complaint.
Utilize a diagnostic worksheet like the one shown below in
order to organize all the information for troubleshooting.

I
Customer name MR/MS Model & Year VIN

Engine # Trans. Mileage

Incident Date Manuf. Date In Service Date

D Impossible to start D No combustion D Partial combustion

D Startabi Iity
o Partial combustion when engine is warm
o Partial combustion when engine is cool

D Possible but hard to start o Others [ ]

o Idling
o No fast idle D Unstable o High idle D Low idle

Symptoms D Others [ ]

D Driveability
D Stumble o Surge o Knock o Lack of power
o Others [ ]

o At the time of start o While idling

o Engine stall o While accelerating o While decelerating

o Just after stopping D While loading

Incident occurrence
o Just after del ivery o Recently
o In the morning o At night o In the daytime

Frequency o All the time o Under certain conditions o Sometimes

Weather conditions o Not affected

Weather o Fine DRaining o Snowing D Others [ ]

Temperature o Hot o Warm o Cool o Cold o Humid of

D Cold o During warm-up o After warm-up

Engine conditions Engine speed I I I I I I I I f

0 2,000 4,000 6,000 8,000 rpm

Road conditions o In town o In suburbs o Highway D Off road (up/down)

o Not affected
o At starting D While idling D At racing
D While accelerating o While cruising

Driving conditions o While decelerating D While turning (RH/LH)

Vehicle speed I I I I J I I I I , I I I

0 10 20 30 40 50 60 MPH

Malfunction indicator lamp o Turned on o Not turned on
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TROUBLE DIAGNOSIS - Work Flow

Work Flow

CHECK IN

I CD20E I

Listen to customer complaints. (Get symptoms.)

Check, print out or write down, and erase Diagnostic Trouble Code (DTC).

................................................ STEP I

Symptoms
collected.

No symptoms, except MIL
lights up, or Malfunction
Code exists at STEP II.

. STEP II

Verify the symptom by driving in the condition the
customer described.

*1......................................................................................... STEP III

Normal Code
(at STEP II)

Malfunction Code
(at STEP II)

Verify the DTC by performing the "DTC CONFIRMATION PROCEDURE".

Choose the appropriate action.

*1. STEP IV

. STEP V
*2

Malfunction Code (at STEP II or IV) Normal Code (at both STEP II and IV)

BASIC INSPECTION

SYMPTOM BASIS (at STEP I or III)
............................................................. ~

Perform inspections
according to Symptom
Matrix Chart.

TROUBLE DIAGNOSIS FOR DTC XX. STEP VI

REPAIR/REPLACE

NG FINAL CHECK
Confirm that the incident is completely fixed by performing BASIC INSPECTION
and DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK).
Then, erase the unnecessary (already fixed) DTCs in ECM.

.......................................... STEP VII

CHECK OUT

*1: If the incident cannot be duplicated, refer to GI section ("Incident Simulation Tests", "HOW TO PERFORM EFFICIENT DIAG-
NOSIS FOR AN ELECTRICAL INCIDENT").

*2: If the on board diagnostic system cannot be performed, check main power supply and ground circuit. Refer 10 "TROUBLE
DIAGNOSIS FOR POWER SUPPLV", EC-162.
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TROUBLE DIAGNOSIS - Work Flow

Description for Work Flow

I CD20E I

STEP DESCRIPTION

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

Before confirming the concern, check and write down (print out using CONSULT) the Diagnostic Trouble

STEP II
Code (DTC), then erase the code. Refer to EC-125.
Study the relationship between the cause, specified by DTC, and the symptom described by the customer.
(The IISymptom Matrix Chart" will be useful. Refer to EC-148.)

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

STEP III MONITOR (AUTO TRIG) mode and check real time diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to GI section.
If the malfunction code is detected, skip STEP IV and perform STEP V.

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.

STEP IV If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to GI section.
In case the "DTC CONFIRMATION PROCEDURE" is not available, perform the "OVERALL FUNCTION
CHECK" instead. The OTC cannot be displayed by this check, however, this simplified "check" is an effec-
tive alternative.
The liNG" result of the "OVERALL FUNCTION CHECK" is the same as the DTC detection.

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

STEP V
If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC XX.
If the normal code is indicated, proceed to the BASIC INSPECTION. Refer to EC-140. Then perform inspec-
tions according to the Symptom Matrix Chart. Refer to EC-148.

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
Layouts".
Gently shake the related connectors, components or wiring harness with CONSULT set in IIDATA MONITOR
(AUTO TRIG)" mode.

STEP VI
Check the voltage of the related ECM terminals or monitor the output data from the related sensors with
CONSULT. Refer to EC-151.
The IIDIAGNOSTIC 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 GI section ('ICircuit Inspection", IIHOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL
INCIDENT").
Repair or replace the malfunction parts.

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 IIDTC CONFIRMATION PROCEDURE" and confirm the normal code (Diagnostic trouble code No.

STEP VII 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-125.)
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TROUBLE DIAGNOSIS - Basic I"sp_ec_t_io_" , C_D_2_0E_1

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 .•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 fol-
lowing:

• Harness connectors for improper con-
nections

• Vacuum hoses for splits, kinks, or
improper connections

• Wiring for improper connections,
pinches, or cuts

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

SEF1421

"* MONITOR * NO FAIL D
CKPS-RPM(TDC) 725rpm

__ R_E_C_O_R_D __ I
SEF690S

CONNECT CONSULT TO THE VEHICLE.
Connect IICONSULT" to the data link
connector for CONSULT and select
"ENGINE" from the menu. Refer to
EC-130.

DOES ENGINE START?

Yes

Run engine for 10 minutes.

CHECK IDLE SPEED.

Read engine idle speed in
"DATA MONITOR" mode with
CONSULT.

OR
Check idle speed using tachom-
eter tester.

725::i:25 rpm

(Go to @ on next page.)

EC-140

No Turn ignition switch OFF,
wait 5 seconds and then
start engine. If engine
fails to start, check diag-
nostic trouble code
(DTC).



II
INSPECTION END

I CD20E I

• Bleed air from fuel sys-
tem.

• After this inspection,
unnecessary diagnostic
trouble code No. might
be displayed.
Erase the stored mem-
ory in ECM.
Refer to "ON BOARD
DIAGNOSTIC SYSTEM
DESCRIPTION" (EC-
125) and "HOW TO
ERASE DTC" (EC-125).

OK

Go to m

.OK

Adjusting
1. If plunger lift is not within the speci-

fied value, adjust by turning injection
pump .

• If indication is smaller than the speci-
fied value, turn pump body away from
engine .

• If indication is larger than the speci-
fied value, turn pump body towards
engine.

2. Tighten injection pump securing bolts
and nuts.
Nut:
~: 13 -18 N.m

(1.3 - 1.8 kg-m, 9 - 13 ft-Ib)
Boll:
~: 49 - 59 N.m

(5.0 - 6.0 kg-m, 36 - 43 ft-Ib)
3. Remove dial gauge and install air

bleeder with new washer.
4. Install injection tubes.

Flare nut:
~: 22 - 25 N.m

(2.2 - 2.5 kg-m, 16 - 18 ft-Ib)
5. Bleed air from fuel system.
Refer to "Water Draining, Fuel Filter
Check and Replacement" of "ENGINE
MAINTENANCE" in MA section.

NG

If]

CHECK INJECTION TIMING.
1. Set No. 1 piston at TDC on its com-

pression stroke.
TOC: 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 clockwise slowly, 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 crankshaft pulley.
Pump timing mark:

Yellow painted mark
7. Read plunger lift.

Plunger lift:
0.38 :l:0.03 mm (0.0150 :l: 0.0012 in)
at pump timing mark

• When repeating the checking, start
with step 5.

TROUBLE DIAGNOSIS - Basic Inspection
Basic Inspection (Cont'd)

@
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TROUBLE DIAGNOSIS - General Description

Diagnostic Trouble Code (DTC) Chart
ENGINE RELATED ITEMS

I CD20E I

Diagnostic
Detected items

trouble
(Screen terms for Malfunction is detected when ...

code
CONSULT, IlSELF-DIAG

No.
RESULTS" mode)

11 Camshaft position sensor • An improper signal from the sensor is detected by the ECM during engine run-
(PUMP) circuit ning.
[CAM POS SEN (PUMP))

13 Engine coolant tempera- • 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- • 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 • An excessively high or low voltage from the sensor is detected by the ECM.
sensor circuit • An improper voltage signal from the sensor is detected by the ECM during
(CONT SLEEV POS SEN) engine running.

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

18 Fuel injection feedback 2 • The fuel injection feedback system (consists of the ECM, electric governor and
(F/INJ FIB 2) control sleeve position sensor) does not operate properly.

Abbreviations for Quick Reference of cCDTCCONFIRMATION 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 cCOVERALLFUNCTION 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).
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TROUBLE DIAGNOSIS - General Description I CD20E I
Diagnostic Trouble Code (Ole) Chart (Cont'd)

-: Not applicable

DTC *1 *2

Confirmation Overall MIL Reference
Check Items Procedure Function Illumination Page
(Possible Cause) Quick Ref . Check

• Harness or connectors
(The sensor circuit is open or shorted.) RUNNING - Lighting up EC-167

• Camshaft position sensor (PUMP)

• Harness or connectors
(The sensor circuit is open or shorted.) IGN: ON - Lighting up EC-171

• Engine coolant temperature sensor

• Harness or connectors
(The sensor circuit is open or shorted.) - LIFTING - EC-175

• Vehicle speed sensor

• Harness or connectors

(The sensor circuit is open or shorted.) RUNNING - Lighting up EC-178
• Control sleeve position sensor

• Harness or connectors
(The resistor circuit is open or shorted.) IGN: ON - - EC-183

• Adjustment resistor

• Main power supply circuit (ECM terminals @, @)
and fuse

• Harness or connectors

(Electric governor and control sleeve position sensor cir- RUNNING
Lighting up EC-187-

cuit) (DRIVING)
• Electronic fuel injection pump

• ECM
• Electric governor

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

*2: • The \COVERALL 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 CONFIRMA-
TION PROCEDURE".
When no OTC CONFIRMATION PROCEDURE is available, the liNG" result of the OVERALL FUNCTION CHECK can be
considered to mean the same as a OTC detection .

• During an "NG" OVERALL FUNCTION CHECK, the DTG might not be confirmed .
• This is Quick Reference of "OVERALL FUNCTION CHECK".

Details are described in each TROUBLE DIAGNOSIS FOR DTC XX.
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TROUBLE DIAGNOSIS - General Descrielion I CD20E I
Diagnostic Trouble Code (DTC) Chart (Cont'd)

ENGINE RELATED ITEMS

Diagnostic
Detected items

trouble
(Screen terms for Malfunction is detected when ...

code
CONSULT, "SELF-DIAG

No.
RESULTS" mode)

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

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

23 Accelerator switch (Fuel • 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 • Electric governor circuit is shorted.
(ELECTRIC GOV)

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

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

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

31 ECM2 • ECM calculation function is malfunctioning.
(ECM2)

Abbreviations for Quick Reference of "OTC 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-144



TROUBLE DIAGNOSIS - General Description I CD20E I
Diagnostic Trouble Code (DTC) Chart (Cont'd)

-: Not applicable

DTC *1 *2
Confirmation Overall MIL Reference

Check Items Procedure Function Illumination Page
(Possible Cause) Quick Ref. Check

• Harness or co.nnectors
(Injection timing control valve, Needle lift sensor and
Crankshaft position sensor (TDC) circuit] RUNNING

EC-192
• Injection timing control valve

- -
(DRIVING)

• Needle lift sensor
• Crankshaft position sensor

• Main power supply circuit (ECM terminals @, Gill)
and fuse .

• Harness or connectors
(Electric governor and control sleeve position sensor cir- RUNNING

Lighting up EC-187-
cuit) (DRIVING)

• Electric governor
• Electronic fuel injection pump
• ECM

• Harness or connectors
(The switch circuit is shorted.) IGN: ON - Lighting up EC-196

• Accelerator switch (F/C)

• Harness or connectors
RUNNING

(Electric governor circuit is shorted.) - Lighting up EC-187
• ECM

(DRIVING)

• ECM
IGN: ON Lighting up EC-2OO-

• Harness or connectors
(The cooling fan circuit is open or shorted.)

• Cooling fan
• Radiator hose
• Radiator
• Radiator cap IGN: ON

Lighting up EC-202-
• Water pump (RUNNING)
• Thermostat
• Fan belt
• Engine coolant temperature sensor
For more information, refer to "MAIN 12 CAUSES OF
OVERHEATING". (EC-210)

• ECM
IGN: ON Lighting up EC-200-

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

*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 CONFIRMA-
TION PROCEDURE".
When no DTC CONFIRMATION PROCEDURE is available, the "NG" result of the OVERALL FUNCTION CHECK can be
considered to mean the same as a DTC detection .

• During an "NG" OVERALL FUNCTION CHECK, the DTC might not be confirmed .
• This is Quick Reference of "OVERALL FUNCTION CHECK".

Details are described in each TROUBLE DIAGNOSIS FOR DTC XX.
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TROUBLE DIAGNOSIS - General Description I CD20E I
Diagnostic Trouble Code (DTC) Chart (Cont'd)

ENGINE RELATED ITEMS

Diagnostic
Detected items

trouble
(Screen terms for Malfunction is detected when ...

code
CONSUL T, "SELF-DIAG

No.
RESULTS" mode)

34 Needle lift sensor circuit • An improper signal from the sensor is detected by the ECM during engine run-
(NEEDLE LIFT SEN) ning.

36 Fuel cut solenoid valve 1 • Fuel cut solenoid valve circuit is shorted.
(FUEL CUT S/V 1) • Fuel cut solenoid valve does not operate properly.

37 Fuel cut solenoid valve • Fuel cut solenoid valve circuit is shorted.
short
(FCV SHORT)

38 Fuel cut solenoid valve 2 • Fuel cut solenoid valve circuit is broken.
(FUEL CUT S/V 2) • Fuer cut solenoid varve does not operate properly.

42 Fuel temperature sensor • An excessively high or low voltage from the sensor is detected by the ECM.
circuit
(FUEL TEMP SENSOR)

43 Accelerator position sen- • An excessively high or low voltage from the sensor is detected by the ECM.
sor circuit
(ACCEL POS SENSOR)

47 Crankshaft position sen- • An improper signal from the sensor is detected by the ECM during engine run-
sor (TDC) ning and cranking.
[CRANK pas SEN (TDC)]

48 Governor cut circuit • Accelerator switch is shorted.
(GOV CUT CIRCUIT) • Camshaft position sensor (PUMP) or ECM does not operate properly.

55 No failure No malfunction is detected by the ECM.
(NO SELF DIAGNOSTIC
FAILURE INDICATED)

Abbreviations for Quick Reference of IIDTC 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-146



TROUBLE DIAGNOSIS - General Description I CD20E I
Diagnostic Trouble Code (DTC) Chart (Cont'd)

-: Not applicable

DTC *1 *2
Confirmation Overall Func- MIL Reference

Check Items Procedure tion Check Illumination Page
(Possible Cause) Quick Ref.

• Harness or connectors
(The sensor circuit is open or shorted.) RUNNING - - EC-212

• Need Ie Iift sensor

• Harness or connectors
(The solenoid valve circuit is open or shorted.) RUNNING - Lighting up EC-215

• Fuel cut solenoid valve

• Main power supply circuit (ECM terminals @, Gill)
and fuse. RUNNING - Lighting up EC-215

• Main power supply circuit (ECM terminals @, Gill)
and fuse. RUNNING - Lighting up EC-215

• ECM

• Harness or connectors
(The sensor circuit is open or shorted.) IGN: ON - - EC-219

• Fuel temperature sensor

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

• Accelerator position sensor IGN: ON - Lighting up EC-223
• Accelerator position switch
• Accelerator switch (FIG)

• Harness or connectors
(The sensor circuit is open or shorted.) RUNNING - Lighting up EC-227

• Crankshaft position sensor (TDC)

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

RUNNING Lighting up EC-231
• Accelerator switch (FIG)

-

• Camshaft position sensor (PUMP)
• ECM

• No failure -
- - -

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

*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 CONFIRMA-
TION PROCEDURE".
When no DTC CONFIRMATION PROCEDURE is available, the liNG" result of the OVERALL FUNCTION CHECK can be
considered to mean the same as a DTC detection .

• During an liNG" OVERALL FUNCTION CHECK, the DTC might not be confirmed .
• This is Quick Reference of "OVERALL FUNCTION CHECK".

Details are described in each TROUBLE DIAGNOSIS FOR DTC XX.
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TROUBLE DIAGNOSIS - General Description

Symptom Matrix Chart

I CD20E I

SYMPTOM
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SYSTEM « z « 0
- Basic engine

J: w a: ~w (fJ

control system
a.

-J0 :E
-J t- W «
0 0 I-- ~
() :c I-- ce
~ ~ I-- Z 0 W-0 « z z <Ii
w w a. -J 0 Z m C!l C1>

Z z en 0 i= 0 « ce 1a
Ol a a I-- z 0 a- i= « c: +Jc: 0 W () J: E c:

Ol .;: z z « i= -J ~ a.. () ('0. .0
c: :;: W W .J 9 w ::> ~ ::J I- a.u. « z a: ..J';: u; z z a z (!)

en ::> w .- ::> ~;: "- w w (!'
0

z 0 a z (J) 0 a. en ()..... :;: J: ::r: z z 0 Z I-- Z 0 z E C1>~ ~ ~ i= a I-- i= i= () z Z .r::."5 w z z w 0 2.- ~ 0 ()
0 (!) « a: 0 0: « z 0 a: J: ....J () ()

:5 :5
I-- t- o: ::> ~ w a: ::> i= ::> w >- 0 Ea: a: z (!' -J WUJ en ~ w :r: .- ::> w a: 11i >-

I !. « « :> .J () ....J ill « J: u. 6 ~ ~ .0 0
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:J :c :; c:0 0 « « I-- ::> ::c w a. « 0 0 0 -J > X X -J W c: C1> C1>
C1>

Z Z J: J: « 0 ~ J: en ....J a- J: -I a: Q en 0 w w co ~ 0 .2 .0 ()
"- :;

ii c Q) ~ tii
«' ::J C1> C1>New CT/CS AA AB AC AD AE AF AG AH AJ AK AL ~M AP HA ~ () u. ex: LL

Injec- Advanced 0 0 • • 0 • 0 0 • 0 EC-140
tion
timing Retarded 0 0 • • 0 • 0 0 • 0 EC-140

Electric injection • • • • 0 0 0 0 0 • 0 0 0 • • 0 0 • 0 0 0 0 *1pump mainframe -

Injection nozzle 0 0 0 0 0 0 0 • 0 0 0 • • • EC-117 *2

Glow system 0 0 • • • • EC-233

Engine body
0 0 • • 0 0 0 • 0 0 0 • • 0 0 0 • EM sec-

*3
tion

EGR system • • • EC-238

Air cleaner and
0 MA sec-

*4
ducts • • • tion

• ; High Possibility Item
o ; Low Possibility Item
*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.
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TROUBLE DIAGNOSIS - General Description
Symptom Matrix Chart (Cont'd)

I CD20E I
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Fuel cut 0 0 0 0

Can be detected by CONSULT? 0 0 0 0 0 0 0 0 0 0 0 00 0 0 00 0

Malfunction indicator lamp illuminates. 0 0 0 0 0 0 0 0 0 00 0

DEAD SATTERY (UNDER CHARGE) <t:
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IWHITE SMOKE 0 0
ABNORMAL SMOKE COLOR a..

IBLACK SMOKE
<t:

0 0

EXCESSIVE OIL CONSUMPTION :2
<t:
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IDLING VIBRATION J: 0 0 0«
:2 ROUGH IDLE/HUNTING CD 0 0 0
0 <t:

b: LOW IDLE u.. 0 0 0~
~ HI IDLE

<t:
0
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AT IDLE 0 0 0 00 0 0 0
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0 0
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0

..c: en ..c: en ..c: e: 0
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TROUBLE DIAGNOSIS - General Description
Symptom Matrix Chart (Cont'd)

I CD20E I
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TROUBLE DIAGNOSIS - General Description I CD20E I

CONSULT Reference Value in Data Monitor
Mode

Remarks:
• Specification data are reference values .
• Specif-ication 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)

CKPS.RPM (REF) • Tachometer: Connect Almost the same speed as the CON-
• Run engine and compare tachometer indication with the CONSULT value. SULT value.

CKPS.RPM-PUMP

COOLAN TEMP/S • Engine: After warming up More than 70°C (158°F)

VHCL SPEED SE
• Turn drive wheels and compare speedometer indication with the CONSULT Almost the same speed as

value the CONSULT value

FUEL TEMP SEN • Engine: After warming up More than 40°C (104 OF)

• Ignition switch: ON Accelerator pedal: released 0.40 - 0.60V
ACCEL POS SEN

(Engine stopped) Accelerator pedal: depressed Approx. 4.0V

• Ignition switch: ON Accelerator pedal: depressed ON
FULL ACCEL SW

(Engine stopped) Except above OFF

• Ignition switch: ON Accelerator pedal: released CLOSE
ACCEL SW (FC)

(Engine stopped) Accelerator pedal: slightly open OPEN

• Ignition switch: ON Accelerator pedal: released ON
OFF ACCEL SW

(Engine stopped) Accelerator pedal: slightly open OFF

C/SLEEV POS/S • Engine: After warming up 1.0 - 3.5V

SATTERY VOLT • Ignition switch: ON (Engine stopped) 11 - 14V

Shift lever: Neutral ON
PIN POSI SW • Ignition switch: ON

Except above OFF

START SIGNAL • Ignition switch: ON -. START -. ON OFF -. ON -. OFF

Air conditioner switch: "OFF" OFF

AIR COND SIG
• Engine: After warming up, idle the

engine Air conditioner switch: "ON"
ON

(Compressor operates.)

IGNSW • Ignition switch: ON -. OFF ON -+ OFF

• Engine: After warming up Idle -9.5 to -12.0°
ACT INJ TIMG

• Air conditioner switch: ..OFF"
• Shift lever: "N"
• No-load 2,000 rpm -10.0 to -15.5°

INJ TIMG C/V • Engine: After warming up, idle the engine. Approx. 50%

Idle OFF

DECELER F/CUT • Engine: After warming up When accelerator pedal is released
quickly with engine speed at 3,000 ON
rpm or more .

FUEL CUT S/V • Ignition switch: ON -. OFF ON ~ OFF

AIR COND RLY • Air conditioner switch: OFF -. ON OFF -. ON

GLOW RLY • Refer to EC-xx.
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TROUBLE DIAGNOSIS - General Description I CD20E I
CONSULT Reference Value in Data Monitor
Mode (Cont'd)

MONITOR ITEM CONDITION SPECIFICATION

• When coofing tan is stopped. OFF

COOLING FAN • When cooling fan operates at low speed. lOW

• When cooling fan operates at high speed . HI

• Engine: After warming up Idle ON

EGRC SOL/V A
• Air conditioner switch: "OFF"
• Shift rever: IIN"
• No-load 2,800 rpm OFF

• Engine: After warming up Idle ON
EGRC SOL/V B

• Air conditioner switch: "OFF"
• Shift lever: "N"
• No-load 2,800 rpm OFF

• Engine: After warming up Idle ON

THROT RLY
• Air conditioner switch: "OFF"
• Shift lever: IIN"
• No-load Racing engine from idle to 2,500 rpm OFF
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TROUBLE DIAGNOSIS - General Description I CD20E I

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 pas SEN", "C/SLEEV POS/S" and "ACT INJ TIMG" when revving engine
quickly up to 3,000 rprn under no load after warming up engine sufficiently.
Each value is for reference, the exact value may vary.

0> LO
.,..

f:> 0> an-
a ~
9 0

+ ~-
> • "ACCEL POS SEN" should increasez ~- while depressing the acceleratorw 0 :.:----

C/) x pedal and should decrease while
(J) : releasing it.0a.. ~-
-l

:
w co0 : -------0 0
« cD 0 •
0> LO u;-
9 9>a ~
9 0

+ ~- • "C/SLEEV POS/S" should increase
when depressi ng the accelerator

> pedal and should decrease when
(J) 0 ~- ..~.-.,,"

'''-''-'- ... the pedal is released.en x ...... - ••• -.--- ......... M ....... - .................................. :"1"' ..."_.-....
0a.. :

> ~- ......-..
:W

W co "'-_ ........-..
-l
(J) 0

0 cD 0 •

0> LO N-
9 9> C")

(:) ~
9 0

+
0- -.._._--_ ..__ ......_-_ ....... _ .. --.._._----.-..-.......--- • "ACT INJ TIMG" should increase

CJ ~- when depressing the accelerator
~ I pedal and should decrease when~ the pedal is released.
J ~-~ I
t- co0« 0 co

cD Q)
I •

SEF663S
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TROUBLE DIAGNOSIS - General Description I CD20E I

t

Floor~
No. 1 SEF664S

ECM Terminals and Reference Value
PREPARATION
1. ECM is located beneath heater unit. For this inspection:

• Remove foot duct and floor duct No.1 .
• Remove instrument lower cover.

2. Remove ECM harness protector.

SEF3671

ECM harness protector

SEF665S

3. Perform all voltage measurements with the connector con-
nected. Extend tester probe as shown to perform tests eas-
ily.
• Open harness securing clip to make testing easier .
• Use extreme care not to touch 2 pins at one time.
• Data is for comparison and may not be exact.

Be sure ECM unit is properly grounded before checking.
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TROUBLE DIAGNOSIS - General Description I CD20E I
ECM Terminals and Reference Value (Cont'd)

ECM HARNESS CONNECTOR TERMINAL LAYOUT

~ 0
~

'---_ .....

ECM INSPECTION TABLE

SEF064P I
Specification data are reference values and are measured between each terminal and @ (ECCS ground).

TER- WIRE
MINAl COLOR

NO.

l

ITEM

Throttle control solenoid
valve

CONDITION

IEngine is running.' (Warm-up condition)

L Idle speed

IEngine is running.l (Warm-up condition)

L Racing engine from idle to 2,500 rpm

IEngine is running.1

DATA
(DC Voltage and Pulse

Signal)

Approximately 0.4V

BATTERY VOLTAGE
(11 - 14V)

4

5

WIG

L/OR

I,gnition switch "OFF"I

L For a few seconds after turning ignition
ECCS relay (Self-shutoff) switch "OFF"

/Ignition switch "OFF"I

L A few seconds passed after turning ignition
switch IIOFF"

IEngine is running.1 (Warm-up condition)

L Idle speed

Tachometer

IEngine is running.1 (Warm-up condition)

L Engine speed is 2,000 rpm

° - 1V

BATTERY VOLTAGE
(11 - 14V)

Approximately 0.9 - 1.3V

(V)
10
5
o

: : ~ :'1(;~; ::: : :~:: :~:: :~:: :

SEF550S

Approximately 0.9 - 1.3V

(V) .. . . . . . .10 - .. :., , , :.. ': .

5
o

.. :.~: :.. ':' .. :.. ,

.. '.. to.ms, ,: :.. ,:.. :, ..

SEF551S

10 ORIB Fuel temperature sensor IEngine is running.1
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TROUBLE DIAGNOSIS - General Description I CD20E I
ECM Terminals and Reference Value (Conl'd)

TER-
WIRE

DATA
MINAL

COLOR
ITEM CONDITION (DC Voltage and Pulse

NO. Signal)

IEngine is running.'
BATTERY VOLTAGEt Cooling fan is not operating. (11 - 14V)

13 LG
Cooling fan relay (High Cooling fan is operating at low speed.
speed)

'Engine is running. f

L Cooling fan is operating at high speed.
Approximately O.5V

'Engine is running.' BATTERY VOLTAGE

Cooling fan relay (Low L Cooling fan is not operating. (11 ...14V)
14 LG/R

speed) IEngine is running.1

L Cooling fan is operating.
Approximately 0.4V

IEngine is running.'

L Both Ale switch and blower switch are Approximately 0.4V

15 G Air conditioner relay liON".

IEngine is running.' BATTERY VOLTAGE

L Ale switch is "OFF". (11 - 14V)

I'gnition switch "ON" I
Approximately 1.4VL Glow lamp is "ON".

16 OR Glow lamp
I'gnition switch liON" I BATTERY VOLTAGE

L Glow lamp is "OFF". (11 ...14V)

I'gnition switch "ON" I Approximately 1.4V

18 OR/L
Malfunction indicator

!Engine is running.'
lamp BATTERY VOLTAGE

L Idle speed (11 - 14V)

0.6 ...5.0V

19 GIS
Engine coolant tempera-

/Engine is running.'
Output voltage varies

ture sensor with engine coolant tem-
perature.

I,gnition switch "ON" I Approximately OV

20 SlY Start signal BATTERY VOLTAGE
I,gnition switch ·'START" I (11 ...14V)

IEngine is running.1

L Both air conditioner switch and blower Approximately OV

21 R/L Ai r cond itioner switch switch are "ON" (Compressor operates).

IEngine is running.1 BATTERY VOLTAGE

L Air conditioner switch is "OFF". (11 ...14V)

pgnition switch "ON" I
Approximately OVL Gear position is "Neutral".

22 G/OR Neutral position switch
I,gnition switch "ON"I BATTERY VOLTAGE

L Except the above gear position (11 - 14V)
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TROUBLE DIAGNOSIS - General Description I CD20E I
ECM Terminals and Reference Value (Cont'd)

TER-
WIRE

DATA
MINAL

COLOR
ITEM CONDITION (DC Voltage and Pulse

NO. Signal)

\Ignition switch "ON" \
0.4 - 0.5V

Accelerator position L Accelerator pedal released
23 G

sensor /Ignition switch "ON" I
L Accelerator pedal fully depressed

Approximately 4.0V

o - Approximately 4.2V

IEngine is running.1
(V)4rlIUllifl

26 PUIR Vehicle speed sensor E Lift up the vehicle. ~ ::~': :'!:: ' ': ::.":::In 1st gear position
Vehicle speed is 40 km/h. .. ~~: ... :... :... :...

..~ .50ms .:... :... :... :.... . . .

SEF552S

28
BIW

Camshaft position sen- IEngine is running.' (Warm-up condition)
Approximately OV

33 sor (PUMP) ground L Idle speed

I,gnition switch "ON" I BATTERY VOLTAGE

L Accelerator pedal released (11 - 14V)
29 PU Accelerator switch (F/C)

I,gnition switch "ON" I
Approximately OVL Accelerator pedal depressed

I,gnition switch "ON" I BATTERY VOLTAGE

Accelerator position L Accelerator pedal released (11 - 14V)
31 l/Y

switch (Idle) /Ignition switch "ON" I
L Accelerator pedal depressed

Approximately OV

llgnition switch "ON" I
Approximately OVL Accelerator pedal releasedAccelerator position

32 Y
switch (Full) I'gnition switch "ON" I BATTERY VOLTAGE

L Accelerator pedal fully depressed (11 - 14V)

II
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TROUBLE DIAGNOSIS - General Description I CD20E I
ECM Terminals and Reference Value (Cont'd)

TER- WIRE
MINAL COLOR

NO.

ITEM CONDITION

IEngine is running.1 (Warm-up condition)

L Idle speed

DATA
(DC Voltage and Pulse

Signal)

Approximately 0.06 -
0.07V

(V) ........10 .. _.. _.. : : :.. ':... :...
5 " ~.. ~ -: : :.. ,:.. -:'..

.......o
.. ~~:' .. :.. ': :...
. . :-- ~Ol1Js .: ... :... : : .,

..... . . . . . .

34

38

39

43

40
44

w

SR

B

w

Needle lift sensor

Ignition switch

ECCS ground

Crankshaft position sen-
sor (TDC)

IEngine is running.1 (Warm-up condition)

L Engine speed is 2,000 rpm

I'gnition switch "OFF" I
(Ignition switch "ON"I

IEngine is running.1

L Idle speed

IEngine is running. I (Warm-up condition)

L Idle speed

IEngine is running.1 (Warm-up condition)

L Engine speed is 2,000 rpm

EC-158

SEF553S

Approximately 0.07 -
O.08V

(V)
10 : -0 •••

5
o

SEF554S

OV
BATTERY VOLTAGE
(11 - 14V)

Engine ground
(Probe this terminal with
e tester probe when
measuring.)

Approximately OV

(V) .....
. . . . .10 .. ~.. ~.. :... :... :... :... :...
...... ,5 .

o .......
.. ~~: : : :..
.. : .10ms .: : : :... . . ... ..,.....

SEF555S

Approximately OV

(V) . . . . .
. . . . .10 .. ~.. ~.. :... :... :... :.. '" ..
.......

5
o

.~ .
":' 'fdrTi's ':" ':" , .., ..

. . . . .
SEF556S



TROUBLE DIAGNOSIS - General Description I CD20E I
ECM Terminals and Reference Value (Conl'd)

TER-
WIRE DATA

MINAl
COLOR

ITEM CONDITION (DC Voltage and Pulse
NO. Signal)

Approximately OV

(V) .

I Engine is running.1 (Warm-up condition)
4 .......................... ,

2 ............................

L Idle speed
o .. , ........ : '

.... " .. . . . . . . ..... ~~ .......... ,

:... :. 1Oms. ~.. ~.. ~.. ~..

41 Camshaft position sen- SEF557S

45
L

sor (PUMP) Approximately OV

(V) .

I Engine is running.1 (Warm-up condition)
'4 ...........................

2 :... :... : .. ~.. ~.. ~.. : .. : ..

L :A: A :A:A: ~:A
Engine speed is 2,000 rpm o : V: Y : v: v: :V : ,

.... ~: .. : .. : .. ~ ..
:... :..10ms.; .. ; .. : .. : ... . . . . . . .

SEF558S

42 G/R I Engine is running.1 Approximately OV

64 GIB
Data link connector for L Approximately OV
CONSULT Idle speed (CONSULT is connected and

65 GV/L turned on) Approximately 4 - 9V

Approximately 0.6 - 4.6V

46 PIS Adjustment resistor I'gnition switch liON" I (Voltage varies with
numbers of adjustment
resistors.)

47
OR

Crankshaft position sen- I Engine is running.1 (Warm-up condition)
Approximately OV

52 sor (TDC) ground L Idle speed

48 VIR
Accelerator position

Ilgnition switch liON" J Approximately 5V
sensor power supply

50 B/W Sensors' ground
IEngine is running.1 (Warm-up condition)

Approximately OVL Idle speed

51 BR
Accelerator position I Engine is running.1 (Warm-up condition)

Approximately OV
sensor ground L Idle speed

Approximately 2.6V

(V) .
10

. . . . . . .....IEngine is running.1

.....................
53 Control sleeve position

. . .. .

R 5 " •• 0 ••• 0 •• II •• ~ ••••• .....

57 sensor power supply L Idle speed o :... :... :... :.. ~.. : .. : .. : ' .
: ... :~~ .. : .. : .. :.
:... :. O:2~s ~.. ~.. ~.. : ..

SEF559S

56
R Power supply for ECM IIgnition switch liON" I BATTERY VOLTAGE

61 (11 - 14V)

EC-159

I



TROUBLE DIAGNOSIS - General Description I CD20E f

ECM Terminals and Reference Value (Cont'd)

TER- WIRE
MINAl COLOR

NO.

ITEM CONDITION
DATA

(DC Voltage and Pulse
Signal)

Approximately 2.6V

62
66

63
67

W

B

Control sleeve position
sensor ground

Control sleeve position
sensor

IEngine is running.,

L Idle speed

IEngine is running.,

L Idle speed

(V) .
10 : : : :.. ~.. : .. : .. : ..
5 :"..; : :.. : .. : .. : .. : ..
o :... : : :.. ~.. : .. : .. : ..

: :~: .. : .. : .. : ..

: :. O:2~s ~.. ~.. ~.. ~ ..

SEF560S

Approximately 2.6V

(V) .
1 0 :''':''':''';'' ~.. : .. : .. : ..
5 : ; :-..:.. : .. : .. : .. : ..
o : ; :... :.. ~.. : .. : .. : ..

: :~ .. :.. : .. : ..
: :.O.2ms.; .. ; .. : .. ; ... . . . .. . . . . . . .

SEF561S

70 W/l Power supply (Back-up) Ilgnition switch "OFF" I
101

OR/l Electric governor
IEngine is running.,

107 L Idle speed

IEngine is running.1

L Idle speed

BATTERY VOLTAGE
(11 - 14V)

BATTERY VOLTAGE
(11 - 14V)

Approximately 8.6 - 8.8V

:... :.~: .. : .. : .. : ..
. " ?m~ ; .. ; .. : .. : ... . .

102
108

103

BR/R

GY

Electric governor ground

EGRC-solenoid valve A

IEngine is running.,

L Engine speed is 2,000 rpm

IEngine is running.1 (Warm-up condition)

L Idle speed

IEngine is running. I (Warm-up condition)

L Engine speed is 2,800 rpm

EC-160

SEF562S

Approximately 7.8 - 9.8V

: :~: .. :.. : .. : ..
: :. 2ms ; .. ; .. : .. : ... . .. . . . .

SEF563S

Approximately 0.4V

BATTERY VOLTAGE
(11 - 14V)



TROUBLE DIAGNOSIS - General Description I CD20E I
ECM Terminals and Reference Value (Cont'd)

TER- DATA
MINAL

WIRE
ITEM CONDITION (DC Voltage and Pulse

NO.
COLOR

Signal)

BATTERY VOLTAGE
(11 - 14V)

I Engine is running.1 (Warm-up condition)
(V) ,

40 ;''';',,;'..;'':'':'':'':-'

L Idle speed 2~~
.... :.~~ ...........
..... 5ms

, •• " •• # ... 1 ••

104
SB

Injection timing control SEF564S I110 valve
Approximately 9 - 14V

(V) .

I Engine is running.1 (Warm-up condition)
40: ... ;... ;... ;.. : .. : .. : .. : ..

L Engine speed is 2,000 rpm 2~~::~::::
~:: ::: ~~.~~.: 1: : ;, : ;: : ~:

SEF565S

106 IEngine is running.1
112 SlY ECCS ground L Approximately OV
118 Idle speed

I Engine is running.1 (Warm-up condition)
Approximately 0.4VL Idle speed

109 P EGRC-solenoid valve B
I Engine is running.1 (Warm-up condition) BATTERY VOLTAGE

L Engine speed is 2,800 rpm (11 - 14V)

111 W/R Glow relay Refer to IlGlow Control System".

llgnition switch "OFF" I Approximately OV
113

P/W Fuel cut solenoid valve BATTERY VOLTAGE115 Ilgnition switch "ON" I (11 - 14V)

116
!'gnition switch "ON" I BATTERY VOLTAGE

117
SIP Power supply for ECM (11 - 14V)
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TROUBLE DIAGNOSIS FOR POWER SUPPLY I CD20E I

Main Power Supply and Ground Circuit

ECM(ECCSCONTROL
MODULE)
~

FUSE Refer to
10A BLOCK EL-POWER.

1251 (JIB)
<M@

EC-MAIN-01

<D: LHD modeIs
<ID: RHO modeIs

-: Detectable linefor OlC
-: Non-detectableline for OTC

IGNITION SWITCH
ON or START

SIP SR
11~71 1;81
REV IGSW

i
SIP
11~61
REV

JUNCTIONBOX No.2
(JOINT
CONNECTORS)

<BIS>: <D
W/L
n7~1
BATT

I BAT.ERY I

~I~~j fb 1~5AI
W/L W/B
I I

~ <I> ~ ~W/L W/L W/8 W/B
1~1(~~1~ 1~~~~1~ ~$1 I~I:~
W!L W!L CMID W/B W/8*__1> *__1>~-O-<ID-O-.I It t JL W!L W/8

W/L W/L ffi!~ m~~m~ffi ffi 1_ _~~I~~ly
lbldJ~~
WIG R B/P

~

3 I

~ R :lJOINT~CONNECTOR
WIG R -10 R
r=b r=b~ r=b
II 4 II 115611 116111

SSOFF VB VB

"

2
57 ~
3 6 BR

101 102 103
107 10B 109
113 114 115

104 105 106
110 111 112
116 117 118

li)111~@45678 W ~ BR
Refe~ to last page
(Foldout page) .

HEC240
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TROUBLE DIAGNOSIS FOR POWER SUPPLY I CD20E I
Main Power Supply and Ground Circuit (Cont'd)

EC-MAIN-02

I

LHD models
RHO models

Detectable linefor DTe
Non-detectableline for DTe

ECM
(ECCSCONTROL
MODULE)
C~)

(1):
(8):

-:

-:

GND-E
~S/Y

GND GND
-E -E

11~1 ~
8/Y S/Y

I Ie-e

GND-c
1~31

8

I
8

m JOINT
CONNECTOR
-10

l4=!I <M85)

B

I

~ ~ L ~ ~
B B B/Y S/Y

II1QII CHID I~~ _<f17.?~ ~Y.I I~I @
,=' C~) L..j-J C@) ~ ,=' (tlQi)

B B B/Y B/Yt <] L [> t
I I
B B/Y

I$~~~--------------i4J1
s S/Y

I I I I
B B B S/Y

1..J L1
J:. J:.

(~ (~)

EillITIIIillIil ~ ~I II~~ fTIililW)
BR 4 5 6 7 8 W ~ GY

Refer to last page
(FaIdaut page) .

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC241

EC-163
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TROUBLE DIAGNOSIS FOR POWER SUPPLY I CD20E I
Main Power Supply and Ground Circuit (Cont'd)

INSPECTION START

ECM ~ CONNECTORII ~ is
38

II

SEF065P

~i)@a
ECM 'l9CONNECTORII

70

• SEF056R

Start engine.
Is engine running?

Yes

CHECK POWER SUP-
PLY-I.
1. Turn ignition switch

"ON".
2. Check voltage between

ECM terminal @ and
ground with CONSULT
or tester.
Voltage: Battery volt-
age

If NG, check the follow-
ing .
• 10A fuse
• Harness for open or

short between ECM
and ign ition switch

If NG, repair harness or
connectors.

~OK

Go to III "CHECK
GROUND CIRCUIT" on
next page .

~titfj

..... Go to [!1 "CHECK ECCS

... RELAY" on next page.

Check the following.
• Harness connectors
@, <!ffi)

• 7.5A fuse
• Harness for open or

short between ECM
and battery

If NG, repair harness or
connectors .

Case-1: Battery voltage
does not exist.

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

~ Go to III "CHECK
GROUND CIRCUIT" on
next page.

NG
r----.-

NG

Case-1

CHECK POWER SUPPLY-II.
1. Stop engine.
2. Check voltage between ECM terminal

@) and ground with CONSULT or
tester.
Voltage: Battery voltage

OK

Case-2

.,

,

.,

CHECK POWER SUPPLY-III.
1. Turn ignition switch liON" and then

HOFF".
2. Check voltage between ECM terminals

@, @, @, @ and ground with
CONSULT or tester.
Voltage:
After turning ignition switch "OFF",
battery voltage will exist for a few
seconds, then drop to approximately
OVa

SEF567S

SEF566S

~i)
II ECM HCONNECTORII

56-61-116-117
, w

~15~[it1O
ECM EfCONNECTORII

56 • 61 116 • 117'---.,---J '---.,---J

II

EC-164



I

Check the following.

• Joint connector-10

• Harness for open or
short between relay

and ECM
If NG, repair harness or
connectors.

Check the following.
• Harness connectors

@,@ID
• Harness connectors

@,@ID
• 15A fuse
• Harness for open or

short between ECCS
relay and battery

If NG, repair harness or
connectors.

NG

OK

OK

Ii

Ii
CHECK VOLTAGE BETWEEN ECCS
RELAY AND GROUND.
Check voltage between relay term inals
CD, @, @ and ground with CONSULT
or tester.
Voltage: Battery voltage

IE
CHECK HARNESS CONTINUITY NG

BETWEEN ECCS RELAY AND ECM

1. Disconnect ECM harness connector.
2. Disconnect ECCS relay harness con-

nector.
3. Check harness continuity between

ECM terminals ~, @ and relay ter-
SEF568S minal (J), and ECM terminals @,

@ and relay terminal @.
Continuity should exist.
If OK, check harness for short.

SEF569S

1r2
5 7
3 6

TROUBLE DIAGNOSIS FOR POWER SUPPLY I CD20E I
Main Power Supply and Ground Circuit (Cont'd)

@

~15~~i5
ECM HCONNECTOR II

4
II

Ii

SEF030S

CHECK OUTPUT SIGNAL CIRCUIT.
Check harness continuity between ECM
terminal @ and relay terminal @.
Continuity should exist.
If OK, check harness for short.

NG Repair harness or con-
nectors.

SEC2028

OK

~
CHECK ECCS RELAY.
1. Apply 12V direct current between

relay terminals G) and @.
2. Check continuity between relay ter-

minals @ and @, (J) and @.
12V (G) - @) applied:

Continuity exists.
No voltage applied:

No continuity

NG Replace ECCS relay.

OK

EC-165



Check the following.
• Harness connectors

@,@]])
• Harness connectors
@, <ffiD

• Harness connectors
@,@ID

• Joi nt connector-10
• Harness for open or

short between ECM
and ground

If NG, repair harness or
connectors.

NG

OK

III
CHECK GROUND CIRCUIT.

1. Turn ignition switch "OFF".
2. Disconnect ECM harness connector.
3. Check harness continuity between

ECM terminals @, @, GID, @,
@ and engine ground.
Continuity should exist.
If OK, check harness for short.

-SEF570S

TROUBLE DIAGNOSIS FOR POWER SUPPLY I CD20E I
Main Power Supply and Ground Circuit (Cont'd)

@~15
ECM El'CONNECTOR II

39,43, 106, 112, 118, ,

II

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

INSPECTION END
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TROUBLE DIAGNOSIS FOR Ole 11 I CD20E I

Camshaft Position Sensor (CMPS) (PUMP)
The camshaft position sensor (PUMP) is located on the fuel
injection pump.
The sensor consists of a permanent magnet, core and coil.
When engine is running, gap between sensor and drive shaft
rotating plate will periodically change. Permeability near the
sensor also changes.
Due to the permeability change, the magnetic flux near the core
is changed. Therefore, the voltage signal generated in the coil
is changed.
The ECM receives the voltage signal (4 pulses/2 engine revo-
lutions). I
These signals are used for tachometer indication.

Diagnostic
Trouble Code Malfunction is detected when ....

No.

11 • An improper signal from the sensor is detected by
ECM during engine running.

Check Items
(Possible cause)

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

• Camshaft position sensor (PUMP)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
rij\ 1) Turn ignition switch "ON" 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 "OFF", wait at least 5 seconds

and then "ON".
3) Perform Diagnostic Test Mode II (Self-diagnostic

results).
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TROUBLE DIAGNOSIS FOR DlC 11 I CD20E I
Camshaft Position Sensor (CMPS) (PUMP)
(Cont'd)

EC-CMPS-01

Detectable linefor OTe
Non-detectableline for DTC

....,
B 8 Bt-l 1

(E242) ~

B
1c!J1~
a::r' CE234)

B

-:

-:

ECM
(ECCSCONTROL
MODULE)
@NP- NP-

12.81 13•31
B/W t B/W t
1.:...J JOINT

CONNECTOR-10
~

(, ----- .----~ B
I I
I I
I Il~ •

-- .-. -- .--

L CM[)B/W

(E101)
L B/W

--- - - -. .....

I' ---- ,
I I
I _--_ I
l~ •

.... _-~--
L @B/W

L @B/W
-- ........ - .....

(, .
I ---- I
I I
I ---- I

(L i--;/~1m m m CAMSHAFT

I I
POSITION
SENSOR
(PUMP)0.....-_______ CE246)

NP NP

lLWJ ut511

1.:-1+.

~ ~ ffiillIillIITil ~
~ B BR fIliI I I '[II @ ~ ~45678 W ~ GY

Refer to last page
(Foldout page) .

~@ID
~GY

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC242

EC-168



TROUBLE DIAGNOSIS FOR DTe 11 I CD20E I
Camshaft Position Sensor (CMPS) (PUMP)
(Cont'd)

EC-CMPS-02

-:

_.
I

Detectable linefor DTC
Non-detectableline for DTC

B
I~I~
9F (@~)

B

8

I~I(MID
(~1)

8

...,
8 8 St.J 1

(@ ~

EGM
(EGGSCONTROL
MODULE)
@NP- NP-

12.81 13•31

B/W t B/W t
I~ JOINTCONNECTOR-10

~

(, .----~ B
I I
I I
I Il~ •

...... -- - ----
L (MIDB/W

(E101)L B/W
... ------

I' ---- ,
I I
I _--_ Il~ •

...... .-_---
L @B/W

L ~B/W
..,..----- ....

(, .
I ---- I
I I

l--L f--;/~1
m IT;! IT] CAMSHAFT

I I

POSITION
SENSOR
(PUMP)

_________ CE246)

~ ~ l:illITlIIIIill ~ ~ ~)
~ B SR w.g@) GY

~C~)
~GY

Refer to last page
(Foldout page) .

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC243
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@

INSPECTION START

m ,
CHECK INPUT SIGNAL CIRCUIT. NG Check the following.
1. Turn ignition switch "OFF".

----+
• Harness connectors

2. Disconnect camshaft position sensor 00, @ID
(PUMP) harness connector and ECM • Harness connectors
harness connector. aD, @!)

3. Check harness continuity between • Harness for open or
terminal @ and ECM terminals @, short between camshaft
@. position sensor (PUMP)
Continuity should exist. and ECM
If OK, check harness for short. If NG, repair harness or

OK
connectors.

(;)
CHECK GROUND CIRCUIT-I. NG Check the following.
1. Turn ignition switch "OFF".

~
• Harness connectors

2. Check harness continuity between 00, @ID
terminal @ and ECM terminals @, • Harness connectors
@. aD,@!)
Continuity should exist. • Harne~s for open or
If OK, check harness for short. short between camshaft

OK
position sensor (PUMP)
and ECM

If NG, repa ir harness or
connectors.

[i ,
CHECK GROUND CIRCUIT-II. NG Check the following.~
1. Loosen and retighten engine ground • Harness connectors

screws. @, @ID, @, @ID
2. Check harness continuity between • Joint connector-10 @

terminal G) and engine ground. • Harness for open or
Continuity should exist. short between camshaft
If OK, check harness for short. position sensor (PUMP)

OK
and engine ground

If NG, repair harness or
connectors.

"
CHECK COMPONENT NG Replace camshaft posi-
[Camshaft position sensor (PUMP)].

~
tion sensor (PUMP).

Refer to "COMPONENT INSPECTION"
on next page.

~OK

SEF571S

~15@a
~

SEF572S

TROUBLE DIAGNOSIS FOR DTC 11 I CD20E I
Camshaft Position Sensor (CMPS) (PUMP)
(Cont'd)
DIAGNOSTIC PROCEDURE

~15~~15
ECM ErCONNECTORII u::ffl:D

~
II

II ECM 19CONNECTORII

~~~

SEF852S
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@

~

TROUBLE DIAGNOSIS FOR DlC 11 l CD20E I
Camshaft Position Sensor (CMPS) (PUMP)
(Cont'd)

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

Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector
and retest.

INSPECTION END

COMPONENT INSPECTION

Camshaft position sensor (PUMP)
1. Disconnect camshaft position sensor (PUMP) harness con-

nector.
2. Loosen the sensor.
3. Remove the sensor.
4. Visually check the sensor for chipping.

II

SEF573S

5. Check resistance between terminals CID and CID.
Resistance:

Approximately 1,6000 [at 25°C (77°F)]
If NG, replace camshaft position sensor (PUMP).
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.TROUBLE DIAGNOSIS FOR Dle 13 I CD20E I

Terminal

Gasket

SEF594K

Engine Coolant Temperature (ECT) Sensor
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 ther-
mistor which is sensitive to the change in temperature. The
electrical resistance of the thermistor decreases as tempera-
ture increases.

Acceptable

20

1R
69 4

C1l 2
u
~ 1.0
1;) 0.8
'en
~ 0.4

0.2
0.1

-20 0 20 40 60 80 100
(-4) (32) (68)(104)(140)(176)(212)

Temperature °C (OF)
SEF012P

< Reference data>

Engine coolant temper-
Voltage Resistance

ature
°C (OF)

(V) (kQ)

-10 (14) 4.4 7.0 - 11.4

20 (68) 3.5 2.1 - 2.9

50 (122) 2.3 0.68 - 1.00

90 (194) 1.0 0.236 - 0.260

Diagnostic
Trouble Code

No.
Malfunction is detected when ...

Check Items
(Possible Cause)

13 • An excessively high or low voltage from the sensor • Harness or connectors
is entered to ECM. (The sensor circuit is open or shorted.)

• Engine coolant temperature sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
M 1) Turn ignition switch "ON".
~ 2) Select "DATA MONITOR" mode with CONSULT.

3) Wait at least 5 seconds.
---------OR ---------
~ 1) Turn ignition switch "ON" and wait at least 5 seconds.
~ 2) Turn ignition switch "OFF", wait at least 5 seconds

and then turn "ON".
3) Perform diagnostic test mode II (Self-diagnostic

results).
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TROUBLE DIAGNOSIS FOR DTC 13 I CD20E J

Engine Coolant Temperature (ECT) Sensor
(Cont'd)

EC-ECTS-01
ENGINE COOLANTTEMPERATURESENSOR
~

(b): LHD models
<B>: RHO models II

Detectable linefor DTC
Non-detectableline for DTC

_.
-:

ECM
(ECCSCONTROLMODULE)
@

~ l!4=ll
GIB B/W

It If
GIB B/Wffi ~) Irfll W)CIJ~ +@
GIB 8/W

I I+---~ L ~t
G/8 GIB B/W B/W
I~I (Elan It~~!oP- il$'l 1r&1 (EIb!).CMID CMID ~@GIB GIB B/W B/W

t---) L ~J
It If

GIB B/W
rrf9n rm
TW GND-A

~~
(llg) GY

Ffi2T3l(~)
l3lIDID GY

~«231)
~GY

Refer to last page
(Faldout page) .

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC244

EC-173



Check the following.
• Harness connectors

@,@D
• Harness connectors

@),@ID
• Harness for open or

short between ECM
and engine coolant
temperature sensor

If NG, repair harness or
connectors.

Check the following.
• Harness connectors

@,@D
• Harness connectors

@,@ID
• Harness for open or

short between ECM
and engine coolant
temperature sensor

If NG, repair harness or
connectors.

NG

NG

OK

CHECK GROUND CIRCUIT.
1. Turn ignition switch "OFF".
2. Check harness continuity between

terminal G) and engine ground.
Continuity should exist.
If OK, check harness for short.

INSPECTION START

OK

m
CHECK POWER SUPPLY.
1. Turn ignition switch ClOFF".
2. Disconnect engine coolant tempera-

ture sensor harness connector.
3. Turn ignition switch "ON".
4. Check voltage between terminal @

and ground with CONSULT or tester.
Voltage:

Approximately 4.9V

SEF541P

TROUBLE DIAGNOSIS FOR DTC 13 I CD20E I
Engine Coolant Temperature (ECl) Sensor
{Coni' d)
DIAGNOSTIC PROCEDURE

m
~io

G1v

x3
~

I!l

~i5 ~
cUb

CHECK COMPONENT
(Engine coolant temperature sensor).
Refer to "COMPONENT INSPECTION"
on next page.

NG
Replace engine coolant
temperature sensor.

OK
SEF542P

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.

INSPECTION END
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II

2.1 - 2.9

0.68 - 1.0

0.236 - 0.260

Resistance kQTemperature °C CF)

20 (68)

50 (122)

90 (194)

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

If NG, replace engine coolant temperature sensor.

SEF152P

SEF012P

TROUBLE DIAGNOSIS FOR DlC 13 I CD20E I
Engine Coolant Temperature (Eel) Sensor
(Cont'd)
COMPONENT INSPECTION

Acceptable

1B
6

~ 4
Q) 2
(J

~ i>:g
'Ci)

~ 0.4

0.2
0.1

-20 0 20 40 60 80 100
(-4) (32) (68)(104)(140)(176)(212)

Temperature °C (OF)

20
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TROUBLE DIAGNOSIS FOR Ole 14 I CD20E I

Vehicle speed
sensor

Vehicle Speed Sensor (VSS)
The vehicle speed sensor is installed in the transaxle. It con-
tains 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 ....

No.

14 • The almost 0 km/h (0 MPH) signal from vehicle
speed sensor is sent to ECM even when vehicle is
being driven.

Check Items
(Possible Cause)

• Harness or connector
(The vehicle speed sensor circuit is open or
shorted.)

• Vehicle speed sensor

Jack up drive wheels.
Start engine.
Read vehicle speed sensor signal in "DATA
MONITOR" mode with CONSULT.

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

---------- OR ---------@ 1) Jack up drive wheels.
2) Start engine.
3) Rotate drive wheel by hand.
4) Check voltage between ECM terminal @ and

ground with tester.
Voltage should vary between approx. 0 - 4.2V.

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the vehicle
speed sensor circuit. During this check, a DTC might not be
confirmed.

00 ~~
3)

* MONITOR 'tl NO FAIL D
VHCL SPEED SE 20kmlh
PIN POSI SW OFF

___ RE_C_O_R_D __ I
SEF941N

~ CONNECT I!Pn\ ~ r:::t
lA1£) ~ ~ (0/'"'1

II ECM 19CONNECTOR II
26

":" SEF811R

EC-176



TROUBLE DIAGNOSIS FOR DTe 14
Vehicle Speed Sensor (VSS) (Conl'd)

I CD20E I

EC-VSS-01

FUSE Refer to EL-POWEA.BLOCK
(JIB)

~ (6): LHD models
(8): AHO models

I-: Detectable linefor DTC
-: Non-detectableline for DTC

COMBINATION 1~ A 0
METER

1~ R/Y(SPEEDOMETER)
@

~ B/R@)

I~
R/Y R R/Y R

B/R ~<MIDm I~~<--~) itlPUlA -:!:- IijEl <b01> IIJl <EIQ})
@ R/Y R R/Y R

0

I 0
IR/Y R

~~~i~1
PUlA (~)

12"6 r
R/Y R

I- ~VSP ECM R VEHICLE(ECCS SPEEDCONTROL SENSORMODULE) R/Y -{O <~6)@

~-------------------------------_~
~~ ~(6)
~ 8 tgj GY

Refer to last page(Faldout page) .

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC245
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TROUBLE DIAGNOSIS FOR DlC 14
Vehicle Speed Sensor (VSS) (Cont'd)
DIAGNOSTIC PROCEDURE

I CD20E I

~15@a~15
II ECM E!:CONNECTORII

26

SEF577S

INSPECTION START

CHECK INPUT SIGNAL CIRCUIT.
1. Turn ignition switch "OFF".
2. Disconnect ECM harness connector

and combination meter harness con-
nector.

3. Check harness continuity between
ECM terminal @) and meter terminal
@.
Continuity should exist.
If OK, check harness for short.

OK

CHECK SPEEDOMETER FUNCTION.

Make sure that speedometer functions
properly.

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.

INSPECTION END

EC-178

NG

NG

Check the following.
• Harness for open or

short between ECM
and combination meter

If NG, repair harness or
connectors.

Check the following.
• Harness connectors

@,@D
• Harness connectors
@, @ID

• Harness for open or
short between combi-
nation meter and vehi-
cle speed sensor

If NG, repair harness or
connectors.
Check vehicle speed sen-
sor and its circuit.
Refer to EL section.



TROUBLE DIAGNOSIS FOR DTe 15 I CD20E I

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.

Shaft

Diagnostic
Trouble Code

No.

Malfunction is detected when ....
Check Items

(Possible cause) I
15 • An excessively high or low voltage from the sensor • Harness or connectors

is detected by ECM. (The control sleeve position sensor circuit is open
...... or shorted.)
• An improper voltage signal from the sensor is • Control sleeve position sensor

detected by ECM during engine running.

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
rif\ 1) Turn ignition switch "ON" and select "DATA
\J!} 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 "OFF", wait at least 5 seconds

and then "ON".
3) Perform "Diagnostic Test Mode II (Self-diagnostic

results)" .

EC-179



TROUBLE DIAGNOSIS FOR DlC 15 I CD20E I
Control Sleeve Position Sensor (CSPS) (Cont'd)

EC-CSPS-01

...
B B Bt.J 1

CE2421 ~

Detectable linefor OTe
Non-detectableline for OTe

_.
-:

ECM
(ECCSCONTROL
MODULE)
~csp- cSP-

16•2116:1
w t w t1~

csp csp
16.31 16.?Ia tat~.J

( --- -- -'I ---- ---- I
I I
I ----- ------_ I
l' ..

........ ------ .... - ...... --
R B W

R B W
~ ...... ------- --~- ...........

;-A
I --- ----- I'
I I

~ R~: : : -- ---a -1----------w~1
1

m m m m INJECTION PUMP

I
(CONTROL SLEEVEPOSITION SENSOR)

____________ , (E245)

~ <E.?[t) III:IIillITlIII (MaS) ffiil' I 'III<f:@ ~ <E234)
~ GY SR 4 5 6 7 8 W m:mID GY

Refer to last page
(Foldout page) .

~<E245)
~GY

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC246
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TROUBLE DIAGNOSIS FOR DlC 15 I CD20E I
Control Sleeve Position Sensor (CSPS) (Cont'd)

EC-CSPS-02

I

B

1l1J1@1)
L::::jF (E234)

B

.,
B B B

t..l 1
(E242) (~)

B

ItlCMID
(E101)

B

Detectable line
for DTC
Non-detectableline for OTe

-:

-:

ECM
(ECCS
CONTROL
MODULE)
~

JOINT
CONNECTOR-10
~-----~=_=_~B

CSP- CSP-

16.21 16•61
w t w t
£.:...J

CSP cSP

16.31 16.? I

B t B t~.J
.... --- ---.-.-.. ........

---------- ------.-.

""I ------- ------
I

( --- --- .I ---- --- I
I I
I ----- ----- It" _

............ ---. ..... _- -_ ......... --
A . B W

A B W
........... -.-.- ----- ..............

f ---- --- ,
I I
I ----- ----- 1
I - -- •~-------------1

R~ Bt w t
!fin m m m INJECTION PUMP

I I
(CONTROL SLEEVE
POSITION SENSOR)

._----------_. (~)

~ml)~~) ~@
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f1i2T3I (E2~)
~GY

Refe~ to last page
(Foldout page) .
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INSPECTION START

II
CHECK POWER SUPPLY CIRCUIT. NG Check the following.
1. Turn ignition switch "OFF".

----..
• Harness connectors

2. Disconnect ECM harness connector @, <ffiD
and electron ic injection pump har- • Harness connectors
ness connector. (ID,@D

3. Check harness continuity between • Harness for open or
terminal @ and ECM terminals @, short between ECM
@. and control sleeve
Continuity should exist. position sensor
If OK, check harness for short. If NG, repair harness or

OK
connectors.

(;)
CHECK INPUT SIGNAL CIRCUIT. NG Check the following.
1. Turn ignition switch C 'OFF".

----..
• Harness connectors

2. Check harness continuity between @, <ffiD
sensor terminal @ and ECM termi- • Harness connectors
nals @, @. (ID,@D
Continuity should exist. • Harness for open or
If OK, check harness for short. short between ECM

OK
and control sleeve
position sensor

"'f NG, repair harness or
connectors.

[!J
CHECK GROUND CIRCUIT-I. NG Check the following.----..
Check harness continuity between sen- • Harness connectors
sor terminal (f) and ECM terminals @, <ffiD
@,@. • Harness connectors
Continuity should exist. (ID,@D
If OK, check harness for short. • Harness for open or

OK
short between ECM
and control sleeve
position sensor

If NG, repair harness or
connectors.

Ii]
CHECK GROUND CIRCUIT-II. NG Check the following.
1. Loosen and retighten engine ground

----..
• Harness connectors

screws. @, <!ill), @, @ID
2. Check harness continuity between • Joint connector-10 @

terminal (j) and engine ground. • Harness for open or
Continuity should exist. short between control
If OK, check harness for short. sleeve position sensor

OK
and engine ground

If NG, repair harness or
connectors.

SEF580S

TROUBLE DIAGNOSIS FOR DlC 15 I CD20E I
Control Sleeve Position Sensor (CSPS) (Cont'd)
DIAGNOSTIC PROCEDURE

SEF581S

SEF579S

ril8) @a~&5
ECM El'CON NECTOR II •

63 • 67
'--.,--J

rili5 @a~lv
ECM '!9:CONNECTORII *

62 • 66
'-v---J

ril8) @a~&5
II ECM 19:CONNECTOR II

53 • 57
"-.,--J

II

II

EC-182



TROUBLE DIAGNOSIS FOR OlC 15 J CD20E I
Control Sleeve Position Sensor (CSPS) (Cont'd)

@

~ti~

SEF853S

CHECK COMPONENT
(Control sleeve position sensor).

Refer to "COMPONENT INSPECTION"
below.

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.

INSPECTION END

NG Take proper action.

II

~ ~ rnSCONNECT

'-- ~ Ele~tr~ni~ injection .&)
'---c;. :\i pump harness connectors 4 3 2 1

\ 1(Control sleeve position 8 7 6

s~nsor) ~ ~ '"

~s LEtl
(@and<V)
@and(j)

SEF582S

COMPONENT INSPECTION

Control sleeve position sensor
1. Disconnect electronic injection pump harness connector.
2. Check continuity between terminals @ and CID, @ and tJ).

Resistance: Approximately 5.8Q [at 23°C (73°F)]
If NG, take proper action.

EC-183



TROUBLE DIAGNOSIS FOR DlC 17 I CD20E I

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

Diagnostic
Trouble Code Malfunction is detected when ...

No.
17 • An excessively high or low voltage from the resis-

tor is detected by ECM.

Check Items
(Possible Cause)

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

• Adjustment resistor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

--------- OR ---------
1) Turn ignition switch "ON" and wait at least 5 sec-

onds.
2) Turn ignition switch "OFF", wait at least 5 seconds

and then turn "ON".
3) Perform diagnostic test mode II (Self-diagnostic

results).

EC-184



TROUBLE DIAGNOSIS FOR DTC 17
Adjustment Resistor (Conl'd)

I CD20E I

EC-ADJRES-01
INJECTION PUMP
(ADJUSTMENT
RESISTOR)
~

~ 1!4J1
P/8 8/W

It I~ (b): LHD models

I(8): RHO models
P/8 8/W -: Detectable line
m(9) IciJl@[t) for DTCCil@ 1@ -: Non-detectable
P/S 8/W line for DTC

I I
0

~ ~ti> L
P/8 PIS 8/W B/W
II?)I (~lQ.1) It~~:W>- itl '!ill ~101)2C CHID CHID 12A CHID
PIS PIS S/W S/W

<I> ) L kJ0

It I~
P/S B/W
l:sl 15.01
QADJ GND ECM-A (ECCSCONTROLMODULE)

~

~<E244)
~B

~~) CE231)
~ S 'GY

Refer to last page
(Foldout page) .

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

EC-185
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I CD20E I

Check the following.
• Harness connectors
00, (ffiD

• Harness connectors
00, @!)

• Harness for open or
short between ECM
and adjustment resistor

If NG, repair harness or
connectors.

NG

INSPECTION START

CHECK POWER SUPPLY.
1. Turn ignition switch "OFF".
2. Disconnect electronic injection pump

harness connector.
3. Turn ignition switch "ON".
4. Check voltage between terminal @

and ground.
Voltage:

Approximately 5V

OK

TROUBLE DIAGNOSIS FOR DlC 17
Adjustment Resistor (Cont'd)
DIAGNOSTIC PROCEDURE

~\jM1W

II ECM 19CON NECTOR II
50

SEF585S

~
~

CHECK GROUND CIRCUIT.
1. Turn ignition switch "OFF".
2. Check harness continuity between

terminal (J) and ECM terminal t@.
Continuity should exist.
If OK, check harness for short.

OK

NG Check the folloWing.
• Harness connectors
@, (ffiD

• Harness con nectors
@, @1)

• Harness for open or
short between ECM
and adjustment resistor

If NG, repair harness or
connectors

CHECK COMPONENT
(Adjustment resistor).
Refer to "COMPONENT INSPECTION"
on next page.

NG Replace adjustment
resistor.

SEF586S 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 harness connector and
retest.

INSPECTION END

EC-186



SEF587S

Adjustment resistor
Check resistance between terminals CID and (J).

Resistance: Approximately 0.2 - 15.0 kQ [at 25°C (77°F)]
Resistance value varies with adjustment sensor num-
bers.

If NG, replace adjustment resistor.
Always replace adjustment resistor with a new one which has
same number on label.

TROUBLE DIAGNOSIS FOR DlC 17
Adjustment Resistor (Cont'd)
COMPONENT INSPECTION

I CD20E I

I

EC-187



TROUBLE DIAGNOSIS FOR Ole 18, 22, 25

Electric Governor

I CD20E I

The electric governor is built into the fuel injection pump. It
moves the control sleeve to increase or decrease the amount
of fuel injected.
When current flows through the coil, a magnetic force is
produced, rotating the rotor. The rotor shaft is installed to the
control sleeve via a ball pin which is eccentrically situated in
relation to the rotor shaft. With this arrangement, the control
sleeve can be moved in relation to rotor rotation.
The rotor's rotating angle is determined by a balanced condi-
tion of magnetic force (generated by current flow regulated by
means of the ECM) and tension of return spring (installed to
rotor). The larger the current flow through the coil, the greater
the rotor's rotating angle. This means that the control sleeve
moves to the right, increasing the amount of fuel injected.
The ECM regulates the current flow through the coil by chang-
ing the duty ratio which controls the ON-OFF operation of the
electric governor grounding circuit.

Rotor

Control sleeve
SEF632S

Coil
SEF633S

Diagnostic
Trouble Code Malfunction is detected when ....

No.

18, 22, 25 • Fuel injection feedback system does not operate
properly. (This system consists essentially of ECM,
electric governor and control sleeve position sen-
sor.)

EC-188

Check Items
(Possible cause)

• Main power supply circuit (ECM terminals @,
Cill)) and fuse

• Harness or connectors
(Electric governor and control sleeve position sen-
sor circuit)

• Electric governor
• Electronic fuel injection pump
• ECM



TROUBLE DIAGNOSIS FOR DTC 18,22,25 I CD20E I
Electric Governor (Cont'd)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Note: If DTC 18, 22, 25 and DlC 15 are displayed, perform

TROUBLE DIAGNOSIS FOR DTC 15. (See EC-179.)fii\ 1) Turn ignition switch "ON" and select "DATA
~ MONITOR" mode with CONSULT.

2) Start engine and warm it up sufficiently.
3) Run engine for 2 seconds at 3,000 rpm. Return engine

speed to idle, then increase to 3,000 rpm under no
load.

---------- OR ----------
M 1) Start engine and warm it up sufficiently. I
~ 2) Run engine for 2 seconds at 3,000 rpm. Return engine

speed to idle, then increase to 3,000 rpm under no
load.

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

4) Perform "Diagnostic Test Mode II" (Self-diagnostic
results).

Note: If a malfunction occurs intermittently, conduct suitable
driving pattern for 10 minutes. This makes it possible to
determine DTC.
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TROUBLE DIAGNOSIS FOR DlC 18, 22, 25
Electric Governor (Cont'd)

I CD20E I

EC-GOVNR-01

LHD models
RHO models

I BAT.EAY I INJECTIONPUMP
(ELECTRICe GOVERNOR)

~

Refer to ~~ ~~--' (~)
7 5A 15A EL -POWER. ~ ~

8II I351 OAIL BAIA

W/L W/B It I~
I OR/L BR/R

~ CE234) ~o A ICiJ~- ill----iCiJI<C> OA/L BAIA

Iii(~~) 0 ~ L ~ ~ A ~1>
rn

~IJUNCTION W/L Ifii\i\ W/B W/B IEM:i\ OAIL OA/L BAIA BAIA

~3~I~~·2 luIm~~ ~il 1c!J~~ -lrtJl I.~ (&~~tl 1$1::
CONNECTORS) W/L W/B W/B OR/L OR/L BR/R BR/R

i~:(b) ~i A t----) L t ) A tJ
I I I IWIL W/8 GAIL BA/R

m rn ECCS ~4! m ~JOINT~ ~ AELAY - CONNECTOR

~ ~ ~ I :=1 1$......'--1-;=1 IkiJl ~~5)

WIG BIP GR/L OR/L BR/R BR/R

Detectable line I I I I I Ifor OTC
Non-detectable _I'" t tline for DTC

WIG BIP BIP GAIL OA/L BR/R BA/Rm IfiIBn IfiT7n 11~11 11~71 11~21 11~81
SSOFF REV REV GE+ GE+ GE- GE- ECM

(ECCSCONTROL
MODULE)
@)

_.
-:

(b):
@:

~ <E245) ITIffi ~ fEII' I lfi) @ l:IITITIII:IlII @ Refer to last page
~ GY ~ GY 456 7 8 W SR (Foldout page).

112
57 ~
3 6 SR

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC249
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I

J CD20E I

Check the following.
• Harness connectors

@,@IDor@,
@ID

• Harness connectors
@),@ID

• Harness for open or
short between ECM
and electric governor

If NG, repair harness or
connectors.

NG

INSPECTIONSTART

CHECK POWERSUPPLY.
Refer to EC-162.

OK

CHECK POWER SUPPLY CIRCUIT.
1. Turn ignition switch "OFF".
2. Disconnect ECM harness connector

and electronic injection pump har-
ness connector.

3. Check harness continuity between
terminal @ and ECM terminals
Gill, @.
Continuity should exist.
If OK, check harness for short.

TROUBLE DIAGNOSIS FOR DlC 18, 22, 25
Electric Governor (Cont'd)
DIAGNOSTIC PROCEDURE

~85<&a~io
ECM ~CONNECTORII •

101 • 107
'-y--I

II

SEF669S m

ECM 19CONNECTORII

102 • 108
'-y--I

~
~

SEF670S

CHECK GROUND CIRCUIT.
Check harness continuity between ter-
minal @ and ECM terminals @,
@.
Continuity should exist.
If OK, check harness for short.

OK

NG Check the following.
• Harness connectors

@,@IDor@,
@ID

• Harness connectors
@),@ID

• Joint connector-10
• Harness for open or

short between ECM
and electric governor

If NG, repair harness or
connectors.

CHECK COMPONENT
(Electric governor).
Refer to "COMPONENT INSPECTION"
on next page.

NG Take proper action.

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.

INSPECTIONEND

EC-191



I CD20E ITROUBLE DIAGNOSIS FOR DlC 18,22,25
Electric Governor (Cont'd)

~ ~ ~ ~~::~Ng::;~::PECTION
'-- -J Electronic injection Lm Stl../
-""':'1jpump harness connectors .~ 1. Disconnect electronic injection pump harness connector.

\l(Electric governor) ~ 2. Check continuity between terminals @ and @.
~. a 7 6 Resistance: Approximately O.6Q [at 23°C (73°F)]

If NG, take proper action.

SEF635S

EC-192



TROUBLE DIAGNOSIS FOR DlC 21 I CD20E I

High
pressure

Low
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 con-
trol valve closes, retarding injection timing.
The ECM emits an ON-OFF duty signal. The longer the OFF-I
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 tim-
ing.

Diagnostic
Trouble Code Malfunction is detected when ....

No.

21 • Injection timing feedback system does not operate
properly. (This system consists essentially of ECM,
injection timing control valve and needle lift sen-
sor.)

Check Items
(Possible cause)

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

• Injection timing control valve
• Needle lift sensor
• Crankshaft position sensor (TDC)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Note: If both DTe 21 and 34 or 47 are displayed, perform TROU-

BLE DIAGNOSIS FOR DlC 34 or 47. (See EC.213 or
EC-228.)

rij\ 1) Turn ignition switch "ON" and select "DATA
~ MONITOR" mode with CONSULT.

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

--------- OR ---------
~ 1) Start engine and run it for 3 seconds at 3,000 rpm.
~ Return engine speed to idle, then increase to 3,000

rpm under no load.
2) Turn ignition switch "OFF", wait at least 5 seconds

and then turn "ON".
3) Perform "Diagnostic Test Mode II" (Self-diagnostic

results).
Note: If a malfunction occurs intermittently, conduct suitable

driving pattern for 10 minutes. This makes it possible to
determine DTC.

EC-193



TROUBLE DIAGNOSIS FOR DTe 21 I CD20E I
Injection Timing Control Valve (Cont'd)

EC-TCV-01

IQ~OI
SR

IBRIlfJ,@Zl
'9F (E234)
BR
I

SRm

~
58
I

S8
r=I::, (@o)

''ll'@
58

FUSE Refer to
BLOCK EL -POWER.
(JIB)
(E106)

INJECTION PUMP(INJECTION TIMING
CONTROL VALVE)
(E244)

t

<b>: LHO models
<B>: RHO models

_. Detectable line
for DTG

-: Non-detectableline for OTC

~~
5B S8

Itl~I$I~
S8 (MID S8 (MID

t---i
I
i.
58 S8

11~41 11~O I
TeV TCV ECM

(ECCS
CONTROL
MODULE)
(M]g)

~~
~GY

~ <E2M> ~ (ill
~ B <!lID 8

~<E230)
~B

Refe~ to last page
(FaIdaut page) .

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC263
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~i5@a~85
ECM El'coNNEcTORII c:ffb

104 • 110
'-v--I

II

I CD20E I

INSPECTION START

m ,
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
PROCEDURE" .

iii
CHECK POWER SUPPLY. NG Check the following.~
1. Turn ignition switch "OFF". • Harness connectors
2. Disconnect injection timing control @),@ID

valve harness connector. • Electronic injection
3. Turn ignition switch "ON". pump harness connec-
4. Check harness continuity between tor @ID

terminal G) and ground with CON- • 10A fuse
SUL T or tester. • Harness for open or
Voltage: Battery voltage short between injection

OK
timing control valve
harness connector and
fuse

If NG, repair harness or
connectors.

~ r

CHECK OUTPUT SIGNAL CIRCUIT. NG Check the following.

1. Turn ignition switch "OFF".
----..

• Electronic injection
2. Disconnect ECM harness connector. pump harness connec-

3. Check harness continuity between tor @ID
terminal @ and ECM terminals • Harness connectors
@, @. @,@ID
Continuity should exist. • Harness connectors

If OK, check harness for short. @,@]D

OK
• Harness for open or

short between injection

timing control valve

and ECM
If NG, repair harness or

connectors.

SEF672S

SEF054S

SEF673S

TROUBLE DIAGNOSIS FOR Ole 21
Injection Timing Control Valve (Cont'd)
DIAGNOSTIC PROCEDURE

II

@

EC-195



TROUBLE DIAGNOSIS FOR DlC 21
Injection Timing Control Valve (Cont'd)

I CD20E I

CHECK COMPONENT
(Injection timing control valve).
Refer to "COMPONENT INSPECTION"
below.

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.

INSPECTION END

COMPONENT INSPECTION

NG Replace injection timing
control valve.

Injection timing control valve
1. Disconnect injection timing control valve harness connec-

tor.
2. Check resistance between terminals (j) and @.

Resistance: Approximately 11Q [at 20°C (68°F)]
If NG, replace injection timing control valve.

SEF057S

EC-196



TROUBLE DIAGNOSIS FOR Ole 23 I CD20E I

Accelerator Switch (FIe)
The accelerator switch is installed to the accelerator pedal
assembly. The switch senses pressure applied to the acceler-
ator pedal and sends an ON-OFF signal to the ECM. The ECM
uses the signal to control the fuel cut operation at deceleration
for better fuel efficiency.

Malfunction is detected when ....

"1------.- Accelerator pedal

jJ SEF855S

-----.---------,.....--------11
Diagnostic

Check Items
Trouble Code

(Possible cause)
No.

23 • The OFF signal (short) is sent to the ECM for a
certain period of time even when the accelerator
pedal is not being depressed.

• Harness or connectors
(The switch circuit is shorted.)

• Accelerator switch (F/C)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
rif\ 1) Turn ignition switch "ON" and select "DATA
~ MONITOR" mode with CONSULT.

2) Depress and release accelerator pedal once for 15
seconds.

3) Repeat step 2 for 26 times.
--------- OR ---------
~ 1) Turn ignition switch "ON".
~ 2) Depress and release accelerator pedal once for 15

seconds.
3) Repeat step 2 for 26 times.
4) Turn ignition switch "OFF", wait at least 5 seconds

and then turn "ON".
5) Perform "Diagnostic Test Mode II (Self-diagnostic

results).

EC-197



TROUBLE DIAGNOSIS FOR DlC 23
Accelerator Switch (Fie) (Cont'd)

I CD20E I

....._-
RELEASED

ECM
(ECCSCONTROL
MODULE)

IOLE2 ~
1~91
PU

I
PUm

ACCELERATORDEPRESSED SWITCH
(FC)
@

EC-ACC/SW-01

<b>: LHD models
@: RHO models

-: Detectable linefor Ole
-: Non-detectable

line for DTC

~
B1_____

JOINT
CONNECTOR-10
~

B ~=_=_~B ---10t
B B

I~I ~~~ IciJl ;~:
8 8

<to
I
8

IctJl~
9F cEi:34)

B

Irl
B B Bt..l 1

CE24g) ~

@ ~I I '1Il@ ~~SR 4 5 6 7 8 W ~ GY

Refer to last page
(FaIdaut page) .

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

EC-198
HEC250
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I CD20E I

INSPECTION ENDOK
l

INSPECTION START

CHECK OVERALL FUNCTION.
M 1. Turn ignition switch "ON".
~ 2. Check "ACCEL SW (F/C)" in

"DATA MONITOR" mode with
CONSULT.
Accelerator pedal released:

OFF
Accelerator pedal depressed:

ON
OR

1. Turn ignition switch "ON".
2. Check voltage between ECM

terminal @ and ground.
Voltage:

Accelerator pedal released
Battery voltage

Accelerator pedal depressed
Approximately OV

TROUBLE DIAGNOSIS FOR DTe 23
Accelerator Switch (F/C) (Cont'd)
DIAGNOSTIC PROCEDURE

'* NO FAIL D
OFF

"* MONITOR

AGCEL SW(FG)

\

NG

~ CONNECT ~ R,
l.41£)~~

Ir=, =E=CM~EI: CONNECTORII
29

Repair harness or con-
nectors.

Replace accelerator
switch (FIG).

NG

NG

OK

Trouble is not fixed.

OK

CHECK COMPONENT
[Accelerator switch (F/C)].
Refer to "COMPONENT INSPECTION"
on next page.

CHECK INPUT SIGNAL CIRCUIT.
1. Disconnect ECM harness connector.
2. Check harness continuity between

ECM terminal @ and terminal G).
Continuity should exist.

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

CHECK GROUND CIRCUIT. NG
Check the followi ng.

1. Turn ignition switch "OFF". ~
• Harness connectors

2. Loosen and retighten engine ground ~,@Dor@,
screws. E124

3. Disconnect accelerator switch (F/C) • Harness connectors
harness connector. @),@E)

4. Check harness continuity between • Joint connector-10
terminal @ and engine ground. • Harness for open or
Continuity should exist. short between acce'er-
If OK, check harness for short. ator switch (F/C) and

OK
engine ground.

If NG, repair harness or
connectors.

[!1

SEF590S

I
SEF589S

RECORD

~i5@a~i5
II ECM 'l9CONNECTORII @

29 r~i

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

INSPECTION END

SEF592S

EC-199



Accelerator switch (F/C)
1. Disconnect accelerator switch (F/C) harness connector.
2. Check continuity between terminals d) and CID.

TROUBLE DIAGNOSIS FOR DTC 23
Accelerator Switch (F/C) (Cont'd)
COMPONENT INSPECTION

I CD20E I

Yes

Continuity

No

Conditions

Accelerator pedal released

Accelerator pedal depressed

If NG, replace accelerator pedal assembly.
SEF593S

EC-200



TROUBLE DIAGNOSIS FOR OTC 27, 31 I CD20E I

Engine Control Module (ECM)-ECCS-D Control
Module
The ECM consists of a microcomputer and connectors for sig-
nal input and output and for power supply. The unit controls the
engine.

Diagnostic Trou-
ble Code No.

27,31

SEC220B

Malfunction is detected when ....

• ECM calculation function is malfunctioning.

Check Item
(Possible Cause)

• ECM
(ECCS-D control module)

I

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition switch "ON".
2) Select "DATA MONITOR" mode with CONSULT.
3) Wait at least 2 seconds.

--------- OR ---------rm 1) Turn ignition switch "ON".
~ 2) Wait at least 2 seconds.

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

4) Perform "Diagnostic Test Mode II" (Self-diagnostic
results).

EC-201



TROUBLE DIAGNOSIS FOR DTC 27, 31 I CD20E I
Engine Control Module (ECM)-ECCS-D Control
Module (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

1) Turn ignition switch "ON".
2) Select "SELF DIAG RESULTS"

mode with CONSULT.
3) Touch "ERASE".

OR
1) Turn ignition switch liON".
2) Erase the Diagnostic Test

Mode II (Self-diagnostic
results) memory.

PERFORM SELF-DIAGNOSIS.
~ Select "SELF DIAG RESULTS"
~ mode with CONSULT.

OR
@ PERFORM "Diagnostic Test
~ Mode II" (SELF-DIAGNOSTIC

RESULTS).

Is the DTC 27, 31 displayed again?

No

INSPECTION END

EC-202

Yes Replace ECM.



TROUBLE DIAGNOSIS FOR DTe 28 I CD20E I

Cooling Fan (Overheat)
SYSTEM DESCRIPTION

Vehicle speed sensor Vehicle speed

Engine c,oolant temperature sensor Engine coolant temperature

ECM
(ECCS-D

control
module)

Cooling

fan
relay(s)

Air conditioner switch Air conditioner liON" signal

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

Operation

SEF594S

Air conditioner switch is liON".

105 (221)

100 (212)

96 (205)

Air conditioner switch is 1I0FF".

102 (216)

100 (212)

96 (205)'Eco
(5
o
(,)

Q)
c
'en
c
w

cco
(5
o
(,)

Q)

20 80 ,~ 20 80
(12) (50) an (12) (50)

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

D :Cooling fans do not operate. ~ : Cooling fans operate at IILow" speed. ~ : Cooling fans operate at IIHigh" speed.

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.

28

Diagnostic Trouble
Code No.

Malfunction is detected when ...

• Cooling fan does not operate properly (Overheat).
• Cooling fan system does not operate properly

(Overheat) .
• Engine coolant was not added to the system using

the proper filling method.

Check Items
(Possible Cause)

• 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 sensor
For more information, refer to IIMAIN 12
CAUSES OF OVERHEATING", EC-211.

CAUTION:
When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA sec-
tion ("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-203
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I CD20E I

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

4) Set temperature control lever to full cold position.
5) Turn air conditioner switch "ON".
6) Turn blower fan switch "ON".
7) Run engine at idle for a few minutes with air con-

ditioner operating.
Be careful not to overheat engine.

8) Make sure that cooling fan operates at low speed.
9) Turn ignition switch "OFF".
10) Turn air conditioner switch and blower fan switch

"OFF" .
11) Disconnect engine coolant temperature sensor har-

ness connector.
12) Connect 1500 resistor to engine coolant tempera-

ture sensor harness connector.
13) Restart engine and make sure that cooling fan

operates at higher speed than low speed.
Be careful not to overheat engine.

SEC163BA

o

TROUBLE DIAGNOSIS FOR DlC.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 DTe might not be confirmed.
WARNING:
Never remove the radiator cap when the engine is ho_.Serious
burns could be caused by high pressure fluid escaping from the
radiator.
Wrap a thick cloth around the cap. Carefully remove the cap by
turning it a quarter turn to allow built.~p 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
below the proper range, skip the following steps and go to
"DIAGNOSTIC PROCEDURE", EC-205.

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-205.

M 3) Turn ignition switch "ON".
\!J 4) Perform "COOLING FAN" in "ACTIVE TEST" mode

with CONSULT (LOW speed and HI speed).
--------- OR ---------

MAX'I
OK

MIN.

Cooling fan

IIACTIVE TEST II

COOLING FAN OFF

COOLAN TEMP/S

~~I LOVVI~
MEF314F

MEC4758

EC-204



TROUBLE DIAGNOSIS FOR DTC 28
Cooling Fan (Overheat) (Cont'd)

I CD20E I

FUSEBLOCK
(JIB)

C~6)

EC-COOL/F-01

I

t t

if,
S S
-!- -!-

~C~)

COOLINGFANMOTOR-2
Cm):@

Detectable linefor DTC
Non-detectableline for OTC-:

-:

COOLINGFANMOTOR-1
~

Refer toEL-PDWER.
30A
[6]

-----------.

(1): LHD models
<R>: RHO models
@: Models with airconditioner

ECM
(ECCSCONTROL
MODULE)
@

o
ILG

rrT3il
RFRH

o
ILG/R

rrT4il
RFAL

!iBf2
5 7 ~, m, CE18)
3 6 SR SR SR

~m,~
~ GY GY

Refer to last page
(FaIdaut page) .

101 102 103
107 10B 109
113 114 115

104 105 106
110 111 112
116 117 11B

HEC266

EC-205
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@
(Go to EC-210.)

INSPECTION START

CHECK COOLING FAN LOW SPEED NG Check coolin,9 fan low
OPERATION.

--.
speed cOl1trol circuit.

1. Disconnect cooling fan relay-2 and (Go to I PROCEDURE A ,.)
cooling fan relay-3.

00 2. Turn ign ition switch "ON".
3. Perform "COOLING FAN" in

"ACTIVE TEST" mode with
CONSULT.

OR

@ 2. Start engine.
3. Set temperature lever at full

cold position.
4. Turn air conditioner switch

"ON".
5. Turn blower fan switch "ON".
6. Run engine at idle for a few

minutes with air conditioner
operating.

7. Make sure that cooling fan
operates at low speed.

I!J tOK

CHECK COOLING FAN HIGH SPEED NG Check cooling fan high
OPERATION. ~ speed control circuit.
1. Turn ignition switch "OFF". (Go to' PROCEDURE B ,.)
2. Reconnect cooling fan relay-2 and

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

00 4. Turn ignition switch "ON".
5. Perform "COOLING FAN" in

"ACTIVE TEST" mode with
CONSULT.

OR

00 4. Turn air conditioner switch and
blower fan switch "OFF".

5. Disconnect engine coolant tem-
perature sensor harness con-
nector.

6. Connect 1500 resistor to
engine coolant temperature
sensor harness connector.

7. Restart engine and make sure
that cool ing fan operates at
higher speed than low speed.

~OK

SEC163BA

D

------

Cooling fan

COOLAN TEMP/S

= = = MONITOR

TROUBLE DIAGNOSIS FOR DTC 28
Cooling Fan (Overheat) (Cont'd)
DIAGNOSTIC PROCEDURE

I ACTIVE TEST I

COOLING FAN OFF

COOLAN TEMP/S 88°C

~~I LOWI~
MEF314F

= == MONITOR = = =:.

==H '=11 L~W I

I!J • ACTIVE TEST. D
COOLING FAN OFF

MEC4758

EC-206



TROUBLE DIAGNOSIS FOR DlC 28
Cooling Fan (Overheat) (Cant' d)

I CD20E I

~
SEF599S

I

Replace cooling fan relay.

Repair harness or con-
nectors.

Check the following.
• Harness connectors

@!D,@
• Harness for open or

short between cooling
fan relay-1 and ECM

If NG, repair harness or
connectors.

NG

NG

NG

INSPECTION START

OK

OK

CHECK GROUND CIRCUIT.
1. Turn ignition switch "OFF".
2. Disconnect cooling fan motor-1 har-

ness connector and cooling fan
motor-2 harness connector.

Ii] 3. Check harness continuity between
terminal @ and terminal G)
(motor-1), terminal (J) and termi-
nal G) (motor-2).
Continuity should exist.
If OK, check harness for short.

~ 4. Check harness continuity between
terminal @ (motor-1, 2) and body
ground.
Continuity should exist.
If OK, check harness for short.

CHECK COMPONENT
(Cooling fan relay-1).
Refer to "COMPONENT INSPECTION",
EC-212.

Ii
CHECK OUTPUT SIGNAL CIRCUIT.
1. Disconnect ECM harness connector.
2. Check harness continuity between

ECM terminal @ and terminal @.
Continuity should exist.
If OK, check harness for short.

CHECK POWER SUPPLY. NG Check the following.
1. Turn ignition switch "OFF". ~ • 10A fuse
2. Disconnect cooling fan relay-1. • 30A fusible links
3. Turn ignition switch "ON". • Harness for open or
4. Check voltage between terminals G) I short between cooling

@ I @ and ground with CONSULTor fan relay-1 and fuse
tester. • Harness for open or
Voltage: Battery voltage short between cooling

OK
fan relay-1 and battery

If NG, repair harness or
connectors .

..

I PROCEDURE A

SEF596S

~Iv
EOO~lv

Cooling nTh Cooling
fan ~iWfan
motor-1 motor-2

~IV0~
1t3

7 5
2 1

~15
113

7 5
2 - 1

~ ~Iv~iv
coolingEOO COOlingEffij1 2 1 2
fan 3 4 fan 3 4
motor-1 motor-2

OK

@

SEF862S

EC-207



I CD20E I

Replace cooling fan
motors.

CHECK COMPONENT
(Cooling fan motors).
Refer to "COMPONENT INSPECTION",
EC-212.

TROUBLE DIAGNOSIS FOR DlC 28
Cooling Fan (Overheat) (Cont'd)

CID

~fiI&5@a~e5
ECM ~CONNECTORII ~

14 ~
II

OK

SEFeOoS

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.

INSPECTION END

[i1 flIiv 0~
Cooting fanre'ai;_

ctFf-b
Cooling fan
relay-3

Jl3
7 5

2 1 SEF601S

I PROCEDURE B

INSPECTION START

[i1
CHECK POWER SUPPLV. NG
1. Turn ignition switch "OFF".
2. Disconnect cooling fan relay-2 and

cooling fan relay-3.
3. Turn ignition switch "ON".
4. Check voltage between cooling fan

relay-3 terminals G), @ and ground,
and between cooling fan relay-2 ter-
minals (!), @ and ground with CON-
SULT or tester.
Voltage: Battery voltage

OK

Check the following.
• Harness for open or

short between cool ing
fan relay-2, 3 and 30A
fusible link

If NG, repair harness or
connectors.

EC-208



TROUBLE DIAGNOSIS FOR DTC 28
Cooling Fan (Overheat) (Cont'd)

@

1

I CD20E I

&3Cooling fan
7 5 relay-2

2 - 1

a1Bltn.Cooling
fan motor
-1 harness
connector

CHECK GROUND CIRCUIT. NG
1. Turn ignition switch "OFF".
2. Disconnect cooling fan motor-1 har-

ness connector and cooling fan
motor-2 harness connector.

1:1 3. Check harness continuity between
terminal @ and terminal @, ter-
minal @ and terminal @, termi-
nal (J) and body ground.
Continuity should exist.
If OK, check harness for short.

D 4. Check harness continuity between
terminal @ and terminal @, ter-
minal @ and terminal @, termi-
nal (J) and body ground.
Continuity should exist.
If OK, check harness for short.

Repair harness or con-
nectors.

I
OK

II
SEF602S

~

2
3 4

Cooling
fan motor
-2 harness
connector

Replace cooling fan
motors.

Replace cooling fan
relays.

Check the following.
• Harness connectors

@!D,@
• Harness for open or

short between cooling
fan relay-2, 3 and ECM

If NG, repair harness or
connectors.

NG

NG

NG

OK

OK

OK

CHECK COMPONENTS
(Cooling fan motors).
Refer to "COMPONENT INSPECTION",
EC-212.

CHECK COMPONENT
(Cooling fan relay-2, 3).
Refer to "COMPONENT INSPECTION",
EC-212.

CHECK OUTPUT SIGNAL CIRCUIT.
1. Disconnect ECM harness connector.
2. Check harness continuity between

ECM terminal @ and terminal @.
Continuity should exist.
If OK, check harness for short.

~8)~~iv
&3Cooling fan

7 5 relay-3
2 - 1

D

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

Trouble is not fixed.

II

~Oi8T
ECN 'ff CONNECTORII

13

SEF603S

~Oi8T
~

3
7 5

2 1

Cooling fan
relay-2, 3

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

INSPECTION END

SEF125PA

EC-209
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Check the following for
leak .
• Hose
• Radiator
• Water pump
Refer to LC section
("Water Pump").

Replace radiator cap.

Replace thermostat

Replace engine coolant
temperature sensor.

NG

NG

NG

OK

OK

OK

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

157 kPa (1.57 bar, 1.6 kg/cm2, 23 psi)
Pressure should not drop.
CAUTION:
Higher than the specified pressure may
cause radiator damage.

II
CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:

78 - 98 kPa (0.78 - 0.98 bar, 0.8 - 1.0
kg/cm2, 11 - 14 psi)

III
CHECK THERMOSTAT.
1. Check valve seating condition at nor-

mal 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 (9°F)

below valve opening temperature.
For details, refer to LC section
("Thermostat").

SLC343 Check engine coolant temperature sen-
sor. Refer to "COMPONENT
INSPECTION", EC-175.

OK

SLC755AB

TROUBLE DIAGNOSIS FOR DTC' 28
Cooling Fan (Overheat) (Cont'd)

@

~Hose adapter

II

If the cause can not be isolated, go to
IIMAIN 12 CAUSES OF OVERHEATING"
on next page.

INSPECTION END

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-21 0



TROUBLE DIAGNOSIS FOR DTC 28
Cooling Fan (Overheat) (Cont'd)

MAIN 12 CAUSES OF OVERHEATING

I CD20E I

Engine Step Inspection item Equipment Condition Reference page

OFF 1 • Blocked radiator • Visual No blocking -
• Blocked condenser
• Blocked radiator grille
• Blocked bumper

2 • Coolant mixture • Coolant tester 50 - 500/0coolant mix- See "RECOMMENDED
ture FLUIDS AND

LUBRICANTS" in MA
section

3 • Coolant level • Visual Coolant up to MAX level See "Changing Engine
in reservoir tank and Coolant", "ENGINE
radiator filler neck MAINTENANCE" in MA

section

4 • Radiator cap • Pressure tester 59 - 98 kPa See "System Check"
(0.59 - 0.98 bar, 0.6 - 1.0 "ENGINE COOLING
kg/cm2, 9 - 14 psi) SYSTEM" in LC section

ON*2 5 • Coolant leaks • Visual No leaks See "System Check"
"ENGINE COOLING
SYSTEM" in LC section

ON*2 6 • Thermostat • Touch the upper and Both hoses shou Id be See "Thermostat" and
lower radiator hoses hot "Radiator", "ENGINE

COOLING SYSTEM" in
LC section

ON*1 7 • Cooling fan • CONSULT Operating See "TROUBLE DIAG-
NOSIS FOR DTC 28",
EC-203.

OFF 8 • Combustion gas leak • Color checker chemi- Negative -
cal tester 4 Gas ana-
lyzer

ON*3 9 • Coolant temperature • Visual Gauge less than 3/4 -
gauge when driving

• Coolant overflow to • Visual No overflow during driv- See "Changing Engine
reservoir tank ing and idling Coolant", "ENGINE

MAINTENANCE" in MA
section

OFF*4 10 • Coolant return from • Visual Should be initial level in See "ENGINE
reservoir tank to radi- reservoir tank MAINTENANCE" in MA
ator section

OFF 11 • Cylinder head • Straight gauge feeler 0.1mm (0.004 in) Maxi- See "Inspection", "CYL-
gauge mum distortion (warp- INDER HEAD" in EM

ing) section

12 • Cylinder block and • Visual No scuffing on cylinder See "Inspection", "CYL-
pistons walls or piston 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-211
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I CD20E I

Yes

No

ContinuityConditions

12V direct current supply between-
terminals G) and @

No current supply

TROUBLE DIAGNOSIS FOR DlC 28
Cooling Fan (Overheat) (Cont'd)
COMPONENT INSPECTION

Cooling fan relays-1, -2, -3
Check continuity between terminals @ and 00, @ and (J).

Terminals
Speed

(<f») (8)

Cooling fan Low @ @

motor-1 High @,@ @,@

Cooling fan Low @ @
motor-2 High @,@ @,@

SEC2028 If NG, replace 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.

SEF015NB

Cooling fan motor-2
harness connector

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

EC-212



TROUBLE DIAGNOSIS FOR Ole 34 I CD20E I

Malfunction is detected when ....
Diagnostic

Trouble Code

No.

Piezoelectric element
SEF604S

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.

Check Items
(Possible Cause) II

34 • An improper signal from the sensor is sent to
ECM.

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

• Need Ie lift sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition. switch "ON" 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 "OFF", wait at least 5 seconds

and then turn "ON".
3) Perform "Diagnostic Test Mode II" (Self-diagnostic

results).

EC-213



TROUBLE DIAGNOSIS FOR Ole 34
Needle Lift Sensor (NLS) (Cont'd)

I CD20E I

EC-NLS-01

Wh1 JOINT
CONNECTOR
-10
(M85)

<C: LHO models
<B:>: RHO mode Is

-: Detectable linefor Ole
-: Non-detectableline for Ole

l4=!J
B
I

~~B B
Iltml (MID Iftn @
'=r=' (Ei0i) + (Ei24)

B B

t--f
I
B

IltJl~
'=r=' CE234)

B

Irl
B B Bt..J 1

(E242) ~

7J CHID
~

NEEDLELIFT
SENSOR
(E240)

ECM
(ECCSCONTROL
MODULE)
@)

~o

NLS
13•41

w

f
I
I
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I CD20E I

Check the following.
• Harness connectors
@, @ID, (ill), @!)

• Joint connector-10 @
• Harness for open or

short between needle
lift sensor and engine
ground

If NG, repair harness or
connectors.

NG

INSPECTION START

OK

CHECK NO.1 INJECTION NOZZLE FOR
CLOGGING.
Refer to spray pattern test of "INJEC-
TION NOZZLE".
If NG, replace No.1 injection nozzle.

CHECK GROUND CIRCUIT.
Check resistance between terminal G)
and engine ground.
Continuity should exist.
If OK, check harness for short.

Loosen and retighten engine ground
screws.

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 PROCEDURE".

CHECK INPUT SIGNAL CIRCUIT. NG Check the followi ng.
1. Turn ignition switch "OFF".

-.-
• Harness connectors

2. Disconnect ECM harness connector 00, <ill!)
and needle lift sensor harness con- • Harness connectors
nector. @, <!ill) or @,

3. Check harness continuity between @ID
terminal @ and ECM terminal @. • Harness for open or
Continuity should exist. short between need Ie
If OK, check harness for short. Iift sensor and ECM

OK
If NG, repair harness or
connectors.

Ii]

TROUBLE DIAGNOSIS FOR Dle 34
Needle Lift Sensor (NLS) (Cont'd)
DIAGNOSTIC PROCEDURE

rili5 @a~1O
II ECM ~ CONNECTOR II citb

34

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

SEF607S
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.

INSPECTION END

SEF608S

EC-215



TROUBLE DIAGNOSIS FOR DrC 36, 37, 38 I CD20E I

Fuel cut solenoid valve

ECM

Ignition
switch

SEF667S

Fuel Cut Solenoid Valve
When the ignition switch is OFF, the ECM turns the fuel cut
solenoid valve OFF (under this condition, no current flows
through the fuel cut solenoid valve), shutting off fuel supply.
When the engine is not operating due to trouble, the fuel cut
solenoid valve mayor may not be OFF even when the ignition
switch is ON.

Diagnostic
Trouble Malfunction is detected when ...

Code No.

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

Check Items
(Possible Cause)

• Main power supply circuit (ECM terminals @,
Cill)) and fuse

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

• Fuel cut solenoid valve
• ECM

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition switch "ON".
2) Select "DATA MONITOR" mode with CONSULT.
3) Start engine.
4) Turn ignition switch "OFF" and wait at least 5 sec-

onds.
--------- OR ---------

1) Start engine.
2) Turn ignition switch "OFF", wait at least 5 seconds

and then turn "ON".
3) Perform "Diagnostic Test Mode II" (Self-diagnostic

results).

EC-216



TROUBLE DIAGNOSIS FOR Ole 36, 37, 38
Fuel Cut Solenoid Valve (Cont'd)

I CD20E I

I
INJECTION
PUMP
(FUEL CUTSOLENOID
VALVE)

~
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I CD20E I

Check the following.
• Harness connectors

@,@!!}
• Harness connectors

@,@ID
• Harness for open or

short between ECM
and fuel cut solenoid
valve

If NG, repair harness or
connectors.

NG

INSPECTION START

CHECK POWER SUPPLY.
Check power supply. Refer to EC-162.

CHECK OUTPUT SIGNAL CIRCUIT.
ri\ 1. Turn ignition switch "ON".
\J!} 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
1. Turn ignition switch "OFF".
2. Disconnect ECM harness con-

nector and electronic injection
pump harness connector.

3. Check harness continuity
between terminal G) and
ECM terminals @,GID.
Continuity should exist.
If OK, check harness for short.

TROUBLE DIAGNOSIS FOR DTC 36, 37, 38
Fuel Cut Solenoid Valve (Cont'd)
DIAGNOSTIC PROCEDURE

SEF668S

~i5@a~15
ECM E!'coNNEcTORII •

113 • 115
'--v-I

I ACTIVE TEST I D
FUEL CUT SOL/V ON

========== MONITOR ==========
CKPS.RPM(TDC) Orpm

II

OK

EIIIION/OFFI! OFF I
SEF860S

CHECK COMPONENT
(Fuel cut solenoid valve).
Refer to "COMPONENT INSPECTION"
on next page.

NG Replace fuel cut solenoid
valve.

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.

INSPECTION END

EC-218



I CD20E ITROUBLE DIAGNOSIS FOR DlC 36, 37, 38
Fuel Cut Solenoid Valve (Cont'd)
COMPONENT INSPECTION

Fuel cut solenoid valve
1. Remove fuel cut solenoid valve.
2. Check shaft to see if it is lifted when applying 12V direct

current to terminals.
If NG, replace fuel cut solenoid valve.

SEF859S

EC-219
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TROUBLE DIAGNOSIS FOR Ole 42 I CD20E I

*: The sensor cannot
be removed from
injection pump.

Fuel temperature
sensor.

SEF666S

Fuel Temperature Sensor (FTS)
The fuel temperature sensor is used to detect the fuel temper-
ature in the injection pump. The sensor modifies a voltage sig-
nal from the ECM. The modified signal returns to the ECM as
the fuel temperature input. The sensor uses a thermistor which
is sensitive to the change in temperature. The electrical resis-
tance of the thermistor decreases as temperature increases.

Acceptable

20

1R
6

~ 4
(I) 2
(J

fa 1.0en 0.8
'w
~ 0.4

0.2

0.1 -20 0 20 40 60 80 100
(-4) (32) (68)(104)(140)(176)(212)

Temperature °C (OF)
SEF012P

< Reference data>

Engine coolant temper-
Voltage Resistance

ature
°C rF)

(V) (kQ)

-20 (-4) 4.6 13.6 - 16.3

20 (68) 3.5 2.3 - 2.5

25 (77) 3.3 1.9 - 2.1

50 (122) 2.2 0.75 - 0.86

60 (140) 1.8 0.538 - 0.624

80 (176) 1.2 0.289 - 0.344

Diagnostic
Trouble Code

No.
Malfunction is detected when ...

Check Items
(Possible Cause)

42 • An excessively high or low voltage from the sensor • Harness or connectors
is detected by ECM. (The sensor circuit is open or shorted.)

• Fuel temperature sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

---------OR ---------
1) Turn ignition switch "ON" and wait at least 5 sec-

onds.
2) Turn ignition switch "OFF", wait at least 5 seconds

and then turn "ON".
3) Perform "Diagnostic Test Mode II" (Self-diagnostic

results).

EC-220



TROUBLE DIAGNOSIS FOR DTC 42 I CD20E I
Fuel Temperature Sensor (FTS) (Cont'd)

EC-FTS-01
INJECTION PUMP(FUEL TEMPERATURE
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Check the following.
• Harness connectors
00, @ID

• Harness connectors
00, @ID

• Harness for open or
short between ECM
and fuel temperature
sensor

If NG, repair harness or
connectors.

NG

OK

INSPECTION START

CHECK POWER SUPPLY.

1. Turn ignition switch "0FF".
2. Disconnect fuel temperature sensor

harness connector.
3. Turn ignition switch nON".
4. Check voltage between terminal @

and ground with CONSULT or tester.
Voltage:

Approximately 4.9V

TROUBLE DIAGNOSIS FOR DTC 42 I CD20E I
Fuel Temperature Sensor (FTS) (Cont'd)
DIAGNOSTIC PROCEDURE

SEF610S

(;]

~15@a~15
• II ECM 'EfCON NECTOR II

50

(;]
CHECK GROUND CIRCUIT.

1. Turn ignition switch "OFF".
2. Check harness continuity between

terminal @ and ECM terminal @.
Continuity should exist.
If OK, check harness for short.

OK

NG Check the following.
• Harness connectors
00, @ID

• Harness connectors
aD, @ID

• Harness for open or
short between ECM
and fuel temperature
sensor

If NG, repair harness or
connectors.

SEF611S

CHECK COMPONENT
(Fuel temperature sensor).
Refer to "COMPONENT INSPECTION"
on next page.

NG Take proper action.

OK

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

INSPECTION END

EC-222



I

2.3 - 2.5

1.9-2.1

0.75 - 0.86

0.538 - 0.624

0.289 - 0.344

20 (68)

25 (77)

50 (122)

60 (140)

80 (176)

If NG, take proper action.

SEF612S

SEF012P

20

18
6

9 4
Q) 2
(.)

~ 6:g
'(i)

~ 0.4

0.2

0.1 -20 0 20 40 60 80 100
(-4) (32) (68)(104)(140)(176)(212)

Temperature °C (OF)

TROUBLE DIAGNOSIS FOR DTC 42 I CD20E I
Fuel Temperature Sensor (FTS) (Cont'd)
COMPONENT INSPECTION

_~~~~tion pump ~ IDISCO~ Fuel temperature sensor
___ !.harness connectors I..m Ci..I
:=- ; ~ue,1 te~er ...a~IU~ sensor) Wait until fuel temperature sensor reaches room temperature.

" \ ~ \~ Check resistance as shown in the figure.

Temperature °C rF) Resistance kQ
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TROUBLE DIAGNOSIS FOR Ole 43 I CD20E f

Accelerator Position Sensor
The accelerator position sensor is installed on the upper end of
the accelerator pedal assembly. The sensor detects the accel-
erator position and sends a signal to the ECM. The ECM uses
the signal to determine the amount of fuel to be injected.

o
o

Throttle valve opening angle (deg)

13590

Supply voltage: 5V
(Applied between terminal
No.1 and 3)

45

Output voltage between
terminal No. 2 and 3)

~
. Off cryr accelerator ~ 6.0

position C\J

switch 0t :6/FUII
~5 accelerator.~ 4.0

t.:.-..o 4 position E
1} switch 2E2 Thr~~tle ~

position ~ 2.0
Q)

3 sensor .0
Q)

en
~
(5
>
:;
c.:;
o

SEF861S

Diagnostic
Trouble

Code No.
Malfunction is detected when ...

Check Items
(Possible Cause)

43 • An excessively low or high voltage from the sensor • Harness or connectors
is detected by the ECM. (The sensor circuit is open or shorted.)

• Accelerator position sensor
• Accelerator position switch
• Accelerator switch (F/C)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
M 1) Turn ignition switch "ON".
~ 2) Select "DATA MONITOR" mode with CONSULT.

3) Wait at least 2 seconds.
--------- OR ---------
~ 1) Turn ignition switch "ON" and wait at least 2 seconds.
~ 2) Turn ignition switch "OFF", wait at least 5 seconds

and then turn "ON".
3) Perform "Diagnostic Test Mode II (Self-diagnostic

results)" with ECM.

EC-224



TROUBLE DIAGNOSIS FOR OlC 43
Accelerator Position Sensor (Cont'd)

I CD20E I

EC-APS-01
ECM(ECCSCONTROLMODULE) (b): LHD models
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I CD20E I

Repair harness or con-
nectors.

Check the following.
• Harness for open or

short between ECM
and accelerator posi-
tion sensor

If NG, repair harness or
connectors.

NG

NG

INSPECTION START

OK

CHECK POWER SUPPLY.
1. Turn ignition switch "OFF".
2. Disconnect accelerator position sen-

sor harness connector.
3. Turn ignition switch liON".
4. Check voltage between terminal @

and ground with CONSULT or tester.
Voltage: Approximately 5.12V

CHECK GROUND CIRCUIT.
1. Turn ignition switch "OFF".
2. Loosen and retighten engine ground

screw.
3. Check harness continuity between

terminal G) and engine ground.
Continuity should exist.
If OK, check harness for short.

SEF613S

SEF034S

TROUBLE DIAGNOSIS FOR DlC 43
Accelerator Position Sensor (Cont'd)
DIAGNOSTIC PROCEDURE

~iO.~0
GfilD

~15@a
affu)

OK

CHECK INPUT SIGNAL CIRCUIT.
1. Disconnect ECM harness connector.
2. Check harness continuity between

ECM terminal @ and terminal @.
Continuity should exist.
If OK, check harness for short.

OK

CHECK COMPONENT
(Accelerator position sensor).
Refer to "COMPONENT INSPECTION"
on next page.

OK

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

NG

NG

Repair harness or con-
nectors.

Replace accelerator
pedal assembly.

Trouble is not fixed.

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

SEF035S ness connector and retest.

~i5 ~i5
II ECM 19r CONNECTOR II <IfftD

23

INSPECTION END

SEF566P

EC-226



II

I CD20E I

Approximately 4 kn

Resistance [at 25°C (77°F)]

Approximately 0.5 kQ

0.5 - 4 kQ

If NG, replace accelerator pedal assembly.

Throttle valve conditions

Completely closed

Partially open

Completely open

CAUTION:
If accelerator position sensor or ECM connector is
disconnected, perform the following procedures:
(ij'\ Select "OFF ACCEL PO SIG" in "ACTIVE TEST" mode.
~ Touch CLEAR.
~ Start and warm up engine. After engine has warmed up,
~ idle for 10 minutes.

SEF614S

TROUBLE DIAGNOSIS FOR DTe 43
Accelerator Position Sensor (Cont'd)
COMPONENT INSPECTION
Accelerator position sensor
1. Disconnect accelerator position sensor harness connector.
2. Make sure that resistance between terminals CD and @

changes when opening throttle valve manually.

" / /)- ~ mSCONNECT

Accelerator position ~ ~_8
sensor ~ ~

\:_ @h
~ ~

EC-227



TROUBLE DIAGNOSIS FOR DlC 47 I CD20E I

Crankshaft Position Sensor (TOC)
The crankshaft 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. The sensor signal
is used for fuel injection control and fuel injection timing con-
trol.

SEF616S

Diagnostic
Trouble Code Malfunction is detected when ....

No.

47 • An improper signal from the sensor is detected by
ECM during engine running and cranking.

Check Items
(Possible Cause)

• Harness or connectors
(The sensor circuit is open.)

• Crankshaft position sensor (TDC)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Before performing the following procedure, confirm that battery
voltage is more than 1OV.
(ij'\ 1) Turn ignition switch "ON" and select "DATA
~ MONITOR" mode with CONSULT.

2) Set START switch to ON for at least 0.5 seconds.
3) Start engine and run it for at least 2 seconds at idle

speed.
---------- OR ----------

1) Set START switch to ON for at least 0.5 seconds.
2) Start engine and run it for at least 2 seconds at idle

speed.
3) Turn ignition switch "OFF", wait at least 5 seconds

and then turn "ON".
4) Perform "Diagnostic Test Mode II" (Self-diagnostic

results).

EC-228



TROUBLE DIAGNOSIS FOR DTe 47 I CD20E I
Crankshaft Position Sensor (TOC) (Cont'd)
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TROUBLE DIAGNOSIS FOR DTC 47 I CD20E I
Crankshaft Position Sensor (TDC) (Cont'd)
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I

INSPECTION START

m
CHECK INPUT SIGNAL CIRCUIT. NG Check the following.
1. Turn ignition switch "OFF".

~
• Harness connectors

2. Disconnect crankshaft position sen- @,@[D
sor (TDC) and ECM harness connec- • Harness connectors
tors. 00, CillD

3. Check continuity between ECM termi- • Harness for open or
nal @), @ and terminal @. short between ECM
Continuity should exist. and cranks.haft position
If OK, check harness for short. sensor (TOC)

OK
If NG, repair harness or
connectors.

Ii] .,

CHECK GROUND CIRCUIT-I. NG Check the following.
Check harness continuity between ter-

~
• Harness connectors

minal CID and ECM terminals @, @. @,@[D
Continuity should exist. • Harness connectors
If OK, check harness for short. OO,@D

OK
• Harness for open or

short between crank-
shaft position sensor
(TOG) harness connec-

tor and ECM

If NG, repair harness or
connectors.

[!] ,
CHECK GROUND CIRCUIT-II. NG Check the following.

1. Loosen and retighten engine ground
~

• Harness connectors

screws. @, @W, @, @ID
2. Check harness continuity between • Joint connector-10 @

terminal (!) and engine ground. • Harness for open or

Continuity should exist. short between crank-

If OK, check harness for short. shaft position sensor

OK
(TOC) and engine
ground

If NG, repair harness or
connectors .

.,

CHECK COMPONENT NG Replace crankshaft posi-~
[Crankshaft position sensor (TOC)]. tion sensor (TDG).
Refer to "COMPONENT INSPECTION"

on next page.

~OK

SEF617S

SEF618S

rit15~
~

TROUBLE DIAGNOSIS FOR DTC 47 I CD20E I
Crankshaft Position Sensor (TOC) (Cont'd)
DIAGNOSTIC PROCEDURE

riti5~ ~15
CIffi:D II ECM 19 CONNECTOR II

40, 44
'---v--J

~e5~~15
~ II ECM 19CON NECTORII

47, 52
'---v--J

SEF852S

EC-231



TROUBLE DIAGNOSIS FOR DTC 47 I CD20E I
Crankshaft Position Sensor (TDC) (Cont'd)

@

!
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.

INSPECTION END

COMPONENT INSPECTION

Crankshaft position sensor (TOC)
1. Disconnect crankshaft position sensor (TDC) harness con-

nector.
2. Loosen the fixing bolt of the sensor.
3. Remove the sensor.
4. Visually check the sensor for chipping.

5. Check resistance between terminals @ and 00.
Resistance: Approximately 1,215 - 1,4850

[at 25°C (77°F)]
If NG, replace crankshaft position sensor (TDC).

EC-232



TROUBLE DIAGNOSIS FOR DTe 48

Governor Cut Circuit

I CD20E I

ON BOARD DIAGNOSIS LOGIC
This diagnostic procedure checks whether or not fuel cut is being performed during deceleration.
Signals from the accelerator switch and camshaft position sensor (PUMP) are sent to the ECM. The ECM
uses these signals to control the electric governor operation.

Accelerator switch (F/C)

Camshaft position sensor (PUMP)

Accelerator position

Engine speed

ECM Electric
governor

----.---------..,.--------11
Diagnostic Trou- Check Item

Malfunction is detected when ....
ble Code No. (Possible Cause)

48 • Accelerator switch circuit is shorted.
• Crankshaft position sensor (PUMP) or ECM is

malfunctioning.

• Harness or connectors
[Accelerator switch and camshaft position sensor
(PUMP) circuits]

• Accelerator switch (F/C)
• Camshaft position sensor (PUMP)

• ECM

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Note: If both DTC 48 and 11 or 23 are displayed, perform TROU-

BLE DIAGNOSIS FOR DTC 11 or 23 (See EC-167 or 197).
1) Turn ignition switch "ON".
2) Select "DATA MONITOR" mode with CONSULT.
3) Start engine and run it to 3,000 rpm, then quickly

release accelerator pedal.
---------- OR ----------

1) Start engine and run it to 3,000 rpm, then quickly
release accelerator pedal.

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

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

EC-233



TROUBLE DIAGNOSIS FOR DTe 48
Governor Cut Circuit (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

1) Turn ignition switch liON".
2) Select "SELF DIAG RESULTS"

mode with CONSULT.
3) Touch "ERASE".

OR
1) Turn ignition switch liON".
2) Erase the diagnostic test

mode II (Self-diagnostic
results) memory.

PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.
See previous page.

I CD20E f

Is the DTC 48 displayed again?

No

INSPECTION END

EC-234

Yes Replace ECM.



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Glow Control System

SYSTEM DESCRIPTION

J CD20E I

Crankshaft position sensor (TOC)

Engine coolant temperature sensor

Engine speed

Engine coolant temperature
ECM

Glow plugs

Ceramic heater Resistor

SEF857S

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): I
• Ignition switch ON

After ignition switch has turned to ON, the glow relay turns
ON for a certain period of time in relation to engine coolant
temperature, allowing current to flow through glow plug.

• Cranking
The glow relay turns ON, allowing current to flow through
glow plug.

• Starting
After engine has started, current continues to flow through
glow plug (after-glow mode) for a certain period in relation
to engine coolant temperature.
When engine coolant temperature exceeds 50°C (122°F),
current flow through glow plug is interrupted.

COMPONENT DESCRIPTION

Glow plug
The glow plug is provided with a ceramic heating element to
obtain a high-temperature resistance. It glows in response to a
signal sent from the ECM, allowing current to flow through the
glow plug via the glow relay.

EC-235



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS
Glow Control System (Cont'd)

I CD20E I

GLOWPLUG
~

EC-GLQW-01

<D: LHD models
<B>: RHO models

-: Detectable linefor OTe
-: Non-detectableline for OTe

Refer to EL-POWER.75A
IIJ

. I BATTERY I
I

~7.5Al+Jm:l
W/L

FUSEBLOCK
(J/B)
CM15)

y

1~310ICOMBINA nONMETER
(GLOWINDICATOR

13•31 LAMP)
~

OR

OR
rrtsil

G/LMP

B/R

I
W/L B/R
r.:=I:::t r.:=I:::t GL OW
II 1-11 II 3 II RELAY

~mm>
lbi=U16i=JImW/R R

I+1
W/R W/R~ 'I!B' r=b CE101)

<BID ~ I~I<BID
W/R W/R%3
IW/R

rrrITil
G/R-1 ECM

(ECCSCONTROL
MODULE)
@10-- -'"

r----------------,
I I

: ITIffi lCl~ lCl@:
: lID G @j W I.2.J W :
I I----~------~~-~~-~

Refer to last page
(Foldout page) .

101 102 103
107 10B 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC262
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I CD20E I

Correct.

Install properly.

CHECK COMPONENT
(Glow plug).
See page EC-239.

Check the following.
• 7.5A fuse
• 75A fusible link
• Harness conti nu ity

between glow relay
and fuse

If NG, repair harness or

connectors.

NG

NG

OK

NG

OK

OK

NG

INSPECTION START

Check fuel level, fuel supplying system,
starter motor, etc.

Check that all glow plug connecting
plate nuts are installed properly.

CHECK OVERALL FUNCTION.
Check entire glow control system.
(Refer to IISystem Operation Check" on
next page.)

OK

CHECK VOLTAGE BETWEEN GLOW
RELAY AND GROUND.
Check voltage between terminals G),
@) and ground with tester.

Voltage: Battery voltage

SEF939P

TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS
Glow Control System (Cont'd)
DIAGNOSTIC PROCEDURE"'-. "y;-----"

Connectingplatenut:J
(i)1.0 - 1.5 N.mr-

"(0.1 - 0.15 kg-m,- ~
8.7 - 13.0 In-I b)

~~~
~

CHECK OUTPUT SIGNAL CIRCUIT.

Check harness continuity between ECM
terminal CTID and terminal @.
Continuity should exist.
If OK, check harness for short.

NG Repair harness or con-

nectors.

OK

IE
CHECK HARNESS CONTINUITY

BETWEEN GLOW RELAY AND GLOW
PLUG.
1. Disconnect ECM harness connector.
2. Disconnect glow relay.
3. Check harness continuity between

glow relay terminal @ and glow
plug.
Continuity should exist.
If OK, check harness for short.

NG Repai r harness or con-

nectors.

OK

EC-237



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS
Glow Control System (Cont'd)

@

I CD20E I

CHECK COMPONENTS
(Glow relay, Glow plug).
Refer to "COMPONENT INSPECTION",
EC-239.

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.

INSPECTION END

NG Replace malfunctioning
component(s).

(Sec.)
<1>
E
:;:;

0)

c
~
<l>
J::

cha.
"520...-----------.
8 I

o 75 (OC)
(167) (OF)

Coolant temperature SEF676S

SYSTEM OPERATION CHECK
Set voltmeter between glow plug and engine body.

1. Quick-glow (Pre-glow) system
a. Turn ignition switch "ON".
b. Read voltage.

Voltage:
Battery voltage for about 20* seconds
* Engine coolant temperature is lower than 75°C

(167°F). [It is lower than 55°C (131°F) after warm-
up.]

* Repeating ignition switch "ON" and "OFF" may
change the time.

2. Quick-glow (Cranking) system
a. Disconnect "8" terminal for starter motor to prevent engine

from cranking.
b. Read vortage when ignition switch is turned to "START".

Voltage:
Battery voltage*
* For about 20 seconds after returning ignition switch

to "ON".

EC-238



I
Coil voltage Continuity Contact point

OV No OFF

12V Yes ON

COMPONENT INSPECTION

Glow relay
1. Check relay for coil continuity.

Continuity should exist.
2. Check relay for proper operation.

TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS I CD20E I
Glow Control System (Cont'd)
3. After-glow system
a. Connect "8" terminal to starter motor.
b. Start engine and read voltage.

Voltage:
Battery voltage for 5* minutes
* Engine coolant temperature is lower than 10°C

(50°F).

-40
0-~
-!,
Coolant temperature °C (OF) SEF677S

300

cJ
Q)
(/)

;200

~
?:

.Q 100~ 60
2
« 6

.,-
t,•J

Ohmmeter

SEC564B

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)]

• If NG, replace glow plug.

SEF630K

~GIOwnut

Glow harness
Connecting
plate

Washer

Spring washer

Glow plug

SEC565B

3. Install glow plug connecting plate securely.
• 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 10 cm (3.94 in), replace with new one.)

• If glow plug installation hole is contamin~ted with carbon,
remove using a reamer or suitable tool.

• Hand-tighten glow plug by turning it 2 to 3 times, then
tighten using a tool to specified torque.
A: 15 - 20 N.m (1.5 - 2.0 kg-m, 11 - 14 ft-Ib)

EC-239



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS I CD20E I

SYSTEM DESCRIPTION

EGRC-Solenoid Valve A, B and Throttle Control
Solenoid Valve

Camshaft position sensor (TDC)

Accelerator position sensor

Engine coolant temperature sensor

Engine speed

Accelerator position

Engine coolant temperature

ECM
(ECCS-D
control
module)

EGRC-solenoid valve A

EGRC-solenoid valve B

Throttle control solenoid valve

The ECM receives signals sent from the engine coolant temper-
ature sensor, crankshaft position sensor (TDC) and accelerator
position sensor to determine engine speed and operating con-
ditions. Based on these signal~, the ECM controls EGR control
solenoid valve (A and B) operation and throttle control solenoid
valve operation.

Engine coolant EGRC-solenoid valve Throttle control Throttle control Amount of EGRtemperature Load solenoid valve EGR valve valve°C (OF) A B gas

Below 70 (158) Any OFF OFF OFF Fully closed Fully open(Closed) (Closed) (Closed) -

Low load ON ON ON Fully open Closed Large(Open) (Open) (Open)

Medium load-1 ON ON OFF Fully open Fully open Medium(Open) (Open) (Closed)
Above 70 (158)

ON OFF OFFMedium load-2 (Open) (Closed) (Closed) Half open Fully open Small

High load OFF OFF OFF Fully closed Fully open(Closed) (Closed) (Closed) -

...
Vacuum
signal

SEF240PH

COMPONENT DESCRIPTION
The EGRC-solenoid valves A and B control vacuum pressure
acting on the EGR valve. The EGR control valve will then be
fully opened, half-opened or fully closed, as required .
The throttle control solenoid valve controls vacuum pressure
acting on the throttle chamber. Thus, intake air passages are
opened or closed in relation to exhaust gas and intake air. Uti-
lizing the relationship between exhaust gas pressure and intake
air pressure control, the amount of EGR (exhaust gas recircu-
lated) is regulated in three stages - large, medium, small.

EC-240



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS , CD20E I
EGRC-Solenoid Valve A, B and Throttle Control
Solenoid Valve (Coni' d)

I

Detectable linefor DTC
Non-detectableline for DTC

EC-EGRC/V-01

-:

-:

W/RItI THROTTLECONTROLSOLENOIDVALVE
l4=Jl (Q9)

L

Refer to EL-POWER.FUSEBLOCK
(J/B)m)

IQ:11
W/R
Ie--------------- .....IW/R,ctJ,m

~ (E201)
W/R
I'-----1

W/R W/R

It IEGRC- It IEGRC-SOLENOID SOLENOIDVALVE A VALVE 8
l4=Jl ~ I4='J @)
GY P
I I

GY P
Irlh~~Q---------4rlhl
L..j-J (E23) ,....
GY P
I I

GY P L

1~~[~~---------1~~------------i~1
GY P L

I I I
GY P L

~ IT169il m
EGR EGR TH/C-A -B -1

ECM
(ECCSCONTROL
MODULE)

'--------------------....,j@
F1i2T3l (~)
~ B

~ (E70) (E238) (~)
C!IID G ' B ' BR

Refe~ to last page
(FaIdout page) .

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC264
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TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS I CD20E I
EGRC-Solenoid Valve A, B and Throttle Control
Solenoid Valve (Cont'd)

Detectable linefor DTe
Non-detectableline for DTC

EC-EGRC/V-02

-:

-:

W/A

1%1 THROTTLECONTROLSOLENOIDVALVE
l4=ll~

L

Refer to EL-POWER.FUSEBLOCK
(JIB)
cYQ6)

IQ:ll
W/A
Ie----------------.IW/A

1$1(E:g3)
(E201)

W/R
I,-----~I

W/A W/A

W
EGRC~ W2EGRC-SOLENOID SOLENOIDVALVE A VALVE B

I4=ll <E23B) I4=ll $239)

GY P
I IGY P

Irlh~~~---------~rlhl~ ~ ,....
GY P
I I

GY P L

I~~~~~---------~~~------------~~I
GY P L

I I I
GY P L

ri153n ~ m
EGR EGR TH/C-A -8 -1

ECM
(ECCS
CONTROL
MODULE)

'----------------------' @

~~
~ 8

~ ~ (~~) (~39)
<IIID G ' B ' SR

Refer to last page
(Foldout page) .

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC265
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I

INSPECTION END

CHECK COMPONENTS

(EGR valve and throttle
control valve).
(See page EC-246.)

NG

Replace malfunctioning
component(s).

OK

OK

NG

INSPECTION START

CHECK OVERALL FUNCTION.
1. Start engine and warm it up suffi-

ciently.
2. Perform diagnostic test mode II (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 2,800 rpm:

Spring moves up and down.
4. Make sure that throttle control valve

rod moves up and down under the
following conditions.
At idle:

Rod does not move.
Racing engine from idle to 2,500 rpm:

Rod moves up and down.

NG

@

CHECK VACUUM SOURCES TO EGR
VALVE AND THROTTLE CONTROL
VALVE.
1. Disconnect vacuum hoses to EGR

valve and throttle control valve.
2. Make sure that vacuum exists under

the following conditions.
At idle:

Vacuum should exist.
Racing engine from idle to 2,800 rpm:

Vacuum should not exist.

TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS I CD20E I
EGRC-Solenoid Valve A, B and Throttle Control
Solenoid Valve (Cont'd)
DIAGNOSTIC PROCEDURE

EC-243



SEF816F

IIACTIVE TEST I

[;J ~ Ii]

CHECK CONTROL FUNCTION. OK CHECK VACUUM HOSE.

(j) 1. Turn ignition switch liON".
~

Check vacuum hose for
2. Turn EGRC-solenoid valve A, clogging, cracks or

B and throttle chamber control improper connection.
solenoid valve HON" and
HOFF" in HACTIVE TEST"
mode with CONSULT and
check operating sound.

OR

@ 1. Check voltage between ECM
terminals @, GID and
ground with tester under the
following conditions.
Voltage:

At idle
Approximately 0.4V

Engine speed is 2,800 rpm
Battery voltage

2. Check voltage between ECM
terminal G) and ground with
tester under the following con-
ditions.
Voltage:

At idle
Approximately 0.4V

Racing engine from idle to
2,500 rpm

Battery voltage

~NG

TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS I CD20E I
EGRC-Solenoid Valve A, B and Throttle Control
Solenoid Valve (Cont'd)

@

~=- Crack

SEF683S

Clogging

~i)~ IDcf6~H
II ECM 19:CONNECTOR II

103 109

D
EGRC SOL/V A OFF

========== MONITOR ==========
CKPS.RPM (TOC) Orpm

I ON IloN/oFFIEmII
SEF682S

~

~ Improper connection

EC-244



~i5~ r1ti5
II ECM . -gCONNECTORII cl!b

II

iii to

CHECK POWER SUPPLY. NG Check the following.-.
1. Turn ignition switch "OFF". • Harness connectors
2. Disconnect EGRC-solenoid valve A, B @,@ID

and throttle control solenoid valve • 10A fuse
harness connector. • Harness for open or

3. Turn ignition switch liON". short between EGRC-
4. Check voltage between terminal @ solenoid valve A, B

and ground with CONSULTor tester. and fuse
Voltage: Battery voltage • Harness for open or

OK
short between throttle
control solenoid valve
and fuse

If NG, repair harness or
connectors.

Ii
CHECK OUTPUT SIGNAL CIRCUIT. NG Check the following.-.
1. Disconnect ECM harness connector. • Harness connectors
2. Check harness continuity between 00, @ID

ECM terminal G) and terminal G), • Harness connectors
ECM terminal @ and terminal (j), @,@ID
ECM terminal @ and terminal (j). • Harness for open or
Continuity should exist. short between EGRC-
If OK, check harness for short. solenoid valve A, B

OK
and ECM

• Harness for open or
short between throttle
control solenoid valve
and ECM

If NG, repair harness or
connectors.

,
CHECK COMPONENTS NG Replace malfunctioning~
(EGRC-solenoid valve A, B and throttle component( s).
control solenoid valve).
Refer to "COMPONENT INSPECTION"
on next page.

OK

SEF674P

TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS ~CD20E I
EGRC-Solenoid Valve A, B and Throttle Control
Solenoid Valve (Cont'd)

CID

103 109

SEF686S Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

Check ECM pin terminals for damage or
the con nection of ECM harness connec-
tor. Reconnect ECM harness connector
and retest.

INSPECTION END

EC-245



EGR valve

Throttle
control valve

TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS I CD20E I
EGRC-Solenoid Valve A, B and Throttle Control
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.

MEF137D

Throttle control valve
Apply vacuum to throttle control valve vacuum port with a hand
vacuum pump.
Throttle control valve should close.
If NG, replace throttle control valve.

SEF687S

MEC4888

EGRC-solenoid valve A, B and throttle control solenoid
valve
Check air passage continuity.

Air passage Air passage
Condition continuity continuity

between @ and @ between @ and @

12V direct current sup-
ply between terminals Yes No
G) and @

No supply No Yes

If NG, replace solenoid valve(s).

EC-246



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Start Signal

I CD20E I

EC-S/SIG-01

Refer toEL-POWER.

G

I
Gm
ON

OFF'e-...,
ACC

ST IGNITIONSWITCH
<ffi4)

... : Detectable linefor OlC
-: Non-detectableline for DTe II

F1T2f1(iB)
mrmJ W

B/Y
~
STSW

FUSEBLOCK
7.5A (JIB)
1261 ~

W)

ECM
(ECCSCONTROL
MODULE)
@

Refe~ to last page
(FaIdaut page) .

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

EC-247

HEC257



* MONITOR 1;{ NO FAIL D

TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS
Start Signal (Cont'd)
DIAGNOSTIC PROCEDURE

I CD20E I

START SIGNAL OFF
INSPECTION START

SEF109P

_____ R_E_C_O_R_D __ I
SEF625S

OFF

INSPECTION ENDOKCHECK OVERALL FUNCTION.
(ij'\ 1. Turn ignition switch liON".
\!V 2. Check "START SIGNAL" in

"DATA MONITOR" mode with
CONSULT.

IGN liON" I

IGN "START" ...--_-_-_-_-_-_O=N=======
OR

1. Turn ignition switch to
"START".

2. Check voltage between ECM
terminal @) and ground.
Voltage:

Ignition switch "START"
Battery voltage

Except above
Approximately OV

NG

m
II ECH 'J9CONNECTOR II

20

II

SEF066S

Check if 7.5A fuse is OK.

OK

CHECK INPUT SIGNAL CIRCUIT.
1) Turn ignition switch "OFF".
2) Disconnect ECM harness connector

and 7.5A fuse.
3) Check harness continuity between

ECM terminal @) and fuse block.
Continuity should exist.
If OK, check harness for short.

NG

NG

Replace 7.5A fuse.

Check the following.
• Harness for open or

short between ECM and
fuse block

If NG, repair harness or
connectors.

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.

INSPECTION END

EC-248



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Accelerator Position Switch

J CD20E I

EC-ACL/SW-01

<IJ: LHD models
(8): RHO models

... : Detectable linefor DTC
-: Non-detectableline for DTC

I BAT.EAY I

~I~~I ~ 1~5AI
W/L W/8

I I

~ ~ R ~ ~
H/L H!L ~ HiS HiS
1$1 (E][1) IrrlDJ~_ ~1~1__ ~rrlBl I~I (E124)

<BID L:j=' <BID .,=' @
W/L W/L W/8 W/8* ) R ( *
~---<B>--O-.--, I

W/8

~
~11~ly

BOX No.2 II 2 II IL7JI ILo II
(JOINT ~ ~ ~CONNECTORS) WIG R S/P

~~: <IJ t L..-
W/L

Ii
WIG B/P BIP
rFtnffisilrrd7il

SSOFF REV REV

Refer toEL-POWER.

t

L/Y Y
ri3In 13'21
IDLE FULL

ACCELERATORPOSITIONSWITCH
crill)

ECM
(ECCSCONTROL
MODULE)
@

II

~ ~ ~I I IIIJ @ I1IillIillJIIII ~ ~ (fill)
~ SA 45678 H ~ SR <II[[ID GY

Refer to last page
(Foldout page) .

101 102 103
101 108 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC258
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TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS I CD20E I
Accelerator Position Switch (Cont'd)
The accelerator position switch detects OFF-accelerator switch
signal and Full-accelerator switch signal and send these sig-
nals to the ECM. The ECM will then determine engine idle con-
ditions. These signals are also used for diagnosing the accel-
erator position sensor.

"* MONITOR 1;:( NO FAIL D DIAGNOSTIC PROCEDURE

FULL ACCEL SW
OFFACCELSW

OFF
ON

INSPECTION START

__ R_E_C_O_R_D __ I
SEF626S

INSPECTION END
OK

CHECK OVERALL FUNCTION.
(ij\ 1. Turn ignition switch liON".
~ 2. Select "FULL ACCEL SW" and

1l0FF 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
OFFi~~ Accelerator pedal fully

~ depressed ON
OR

, ~ 1. Turn ignition switch "ON".
~ 2. Check voltage between ECM

SEF627S terminal @ and ground under
the following conditions.
Voltage:

Accelerator pedal released
Battery voltage

Accelerator pedal fully
depressed

Approximately OV
3. Check voltage between ECM

terminal @ and ground under
the following conditions.
Voltage:

Accelerator pedal released
Approximately OV

Accelerator pedal fully
depressed

Battery voltage

~ i)0~cfb~H
ECM HCONNECTOR II

31 32
II

NG
@

EC-250



II

I CD20E I

Repair harness or con-
nectors.

Check the following.

• Joint connector-10
• Harness for open or

short between ECCS

relay and accelerator
position switch

If NG, repair harness or
connectors.

NG

NG

CHECK POWER SUPPLY.

1. Turn ignition switch "OFF".
2. Disconnect accelerator position

switch harness con nector.
3. Turn ignition switch "ON".
4. Check voltage between terminal @

and ground with CONSULT or tester.
Voltage: Battery voltage

OK

CHECK INPUT SIGNAL CIRCUIT-I.
1. Turn ignition switch "OFF".
2. Disconnect ECM harness connector.
3. Check harness continuity between

terminal G) and ECM terminal @.
Continuity should exist.

If OK, check harness for short.

TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS
Accelerator Position Switch (Cont'd)

@

SEF644P

OK

~15@a~15
II ECM E[CONNECTORII CIifu:J

31

I!]
CHECK INPUT SIGNAL CIRCUIT-II.
Check harness continuity between ter-
minal @ and ECM terminal @.
Continuity should exist.

If OK, check harness for short.

NG Repair harness or con-
nectors.

OK

SEF629S

~15@a~15
II ECM ECONNECTORII CIffi:ID

32

CHECK COMPONENT

(Accelerator position switch).
Refer to "COMPONENT INSPECTION"
on next page.

OK

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

NG Replace accelerator
pedal assembly.

Trouble is not fixed.

SEF630S

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

INSPECTION END

EC-251



Accelerator position switch
1. Disconnect accelerator position switch harness connector.
2. Check continuity between terminals <D and @.

I CD20E I

Continuity

Yes

No

Conditions

Accelerator pedal released

Accelerator pedal depressed

3. Check continuity between terminals @ and CID.SEF631S

TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS
Accelerator Position Switch (Cont'd)
COMPONENT INSPECTION

Conditions

Accelerator pedal released

Accelerator pedal fully depressed

If NG, replace accelerator pedal assembly.

Continuity

No

Yes

CAUTION:
If accelerator position sensor or ECM connector is
disconnected, perform the following procedures:
(ij'\ Select "OFF ACCEL PO SIG" in "ACTIVE TEST" mode.
~ Touch CLEAR.
~ Start and warm up engine. After engine has warmed up,
~ idle for 10 minutes.

EC-252



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Neutral Position Switch

I CD20E I

ECM
(ECCSCONTROLMODULE)

NEUT ~

12•21

G/OR
I

~~G/OR G/OR
11$11 CHID I~I CHID

(ff01) • (E101)G/OR G/OR

t-f
IG/OR14J1<@)

(E201)
G/OA

I
G/ORm

EC-PNP/SW-01

<D: LHO models
@: RHO mode Is

.... Detectable linefor oTC
---: Non-detectableline for OTC

I

'--OTHER

NEUTRALNEUTRAL POSITIONSWITCH
@Q)

~~
~B

~
8

111
B 8 8

t...J 1
(E243) ~

Refer to last page
(Foldout page) .

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 1t8
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TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS I CD20E I
Neutral Position Switch (Cont'd)
When the gear position is in "N", neutral position switch is
"ON". The ECM detects the position because the continuity of
the line (the "ON" signal) exists.

* MONITOR

PIN POSI SW

* NO FAIL D
ON

DIAGNOSTIC PROCEDURE

INSPECTION START

~i50~
ECM ErCONNECTOR II

22
II

RECORD I
SEF963N

SEF622S

SEF623S

AEC750

CHECK OVERALL FUNCTION.
1. Turn ignition switch "ON".
(ij\ 2. Select "PIN POSI SW" in
~ c'DATA MONITOR" mode with

CONSULT.
3. Check "PIN POSI SW" signal

under the following conditions.
Neutral position: ON
Except neutral position: OFF

OR

~ 2. Check voltage between ECM
~ terminal @ and ground under

the following conditions.
Voltage:

Neutral position
Approximately OV

Except neutral position
Battery voltage

NG

CHECK GROUND CIRCUIT.
1. Turn ignition switch c'OFF".
2. Disconnect neutral position switch

harness connector.
3. Check harness continuity between

terminal @ and body ground.
Continuity should exist.
If OK, check harness for short.

OK

@

EC-254

OK

NG

INSPECTION END

Check the following.
• Harness for open or

short between neutral
position switch and
body ground

If NG, repai r harness or
connectors.



I

I CD20E I

CHECK INPUT SIGNAL CIRCUIT. NG Check the following.
1. Disconnect ECM harness connector.

-+
• Harness connectors

2. Check harness continuity between @,@ID
ECM terminal @ and terminal G). • Harness connectors
Continuity should exist. @),@ID
If OK, check harness for short. • Harness for open or

OK short between ECM and
neutral position switch

If NG, repair harness or

connectors.,

SEF624S

TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS
Neutral Position Switch (Cont'd)

@

1~85 ~es
ECM '5CONNECTOR II illDJ

22

CHECK COMPONENT
(Neutral position switch).
Refer to MT section.

Replace neutral position
switch.

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.

INSPECTION END
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TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Air Conditioner Control

I CD20E I

EC-A/CCUT-01

FUSE -: Detectable line
BLOCK Refer to for' DTe
(J/B) EL-POWER. -: Non-detectable

~
line for OTC

L/Y @[6)

OFF
I LG/R~ I

I

I ON A/e
I SWITCH
I OFF ~I

A/CRELAY LG/R ON<rn> m l!:i=ll
THERMO G/Y

THERMISTOR CONTROL m JUNCTIONAMP.
(M[i) BOX No.2(JOINT

4J ~ t CONNECTORS)
~RIL G/S l4=JJQUAL- G/VLOW HIGH PRESSURE m~ ....... SWITCH

NORMAL rn> FANON SWITCH
l4=J1 OFF-- @

G 4JJ~~ t~(M8) B
G R/L Irrf5ll Ji2'nl n

AC AACON ECM B B BRLY (ECCS 1 ~---ICONTROLMODULE) ..J...
@ @) <M68)

104 105 106
110 111 112
116 117 118

A<rn>T L

101 102 103
107 10B 109
113 114 115

.Earn>
<!J.S) B

(M[i) J:Ql ~ ~ ~
K)1112131 w lIIml w ~ w

EC-256

Refer to last page(Foldout page) .
<BID C(W),
~ <E1]i6),
~

<M~9) ~
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TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS
Air Conditioner Control (Cont'd)

I CD20E I

EC-A/CCUT-02

LG/B
m

FANON SWITCH
OFF-- ~

FUSE
_.

Detectable line
BLOCK Refer to for DTC
(JIB) EL-POWER. -: Non-detectable

~
line for DTC

(~)O6)

OFF

ILG/R~ I
I
I ON AIC
I SWITCH
I OFF @
I

LG/R ON
m ~LG/BTHERMOCONTROLAMP.

<MW t~ ~
AIL GY

DUAL-PRESSURESWITCH
<rn>

THERMISTOR

AICRELAY
CE16)

l4=ll
G

r.:::b (Et01)
I~ICMID

G

rFf5i1
ACRLY

l4=JJt B
AIL I
02TI r1 n

ARCON ECM B 8 B B B
(ECCS 1 I.J I ICONTROL tt tt---JMODULE) ...L...L

'--------------' @) <M2B)~) eM6B)

LOW HIGH
a.. .......

NORMAL

A<lli)T L
JS2l<rn>
C!J.g) 8

<MW J:il@ ~~
K>1112131 w ~ w ~ w

Refer to last page
(Foldout page) .

@m,
Ct1f5) CEl06),

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC261

EC-257



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS I CD20E I

MIL & Data Link Connectors

IGNITION SWITCH EC-MIL -01
ON O~ START

FUSE Aefe~ to EL-POWEA.
7.5A BLOCKm (JIB)

~

DATA LINKCONNECTORFOR CONSULT
~

~
8

~
G/R

J

G/R
14'21

CHECK ECM
(ECCSCONTROL
MODULE)
@

-: Detectable linefor OTe
-: Non-detectableline fo~ OTC

Gm

4JLiJ
G/B GV/l

I~ It
GIB GY/L

~I I~ JUNCTIONBOX No.2(JOINT
CONNECTORS)

~~~
G/B GY/l

I IGIB GY/l
~~
SCl SelAX TX

OR/L
~

lED-R

COMBINATIONMETER
(MALFUNCTION
INDICATOR
LAMP)
@

FUEL
HIGH FILTERSWITCH

@LOW

@<fig) GY

101 102 103
107 lOB 109
113 114 115

104 105 106
110 111 112
116 117 118

Refer to last page
(Foldout page) .

HEC267
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TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS
MIL & Data Link Connectors (Cont'd)

I CD20E I

IGNITION SWITCH EC-MIL -02ON or START

FUSE Refer to EL-POWER.7.5A BLOCK
[]] (JIB)

<f1ffi)

13•21
OR/L
Ie
I

OR/L I'UC5'"\
r::!::,~
IlZpJl <tlQDGAIL
ffi

I
DATA LINKCONNECTORFOR CONSULT
~

~
B

~
G/R

J

G/R
14'21

CHECK ECM
(ECCSCONTROL
MODULE)
@

... : Detectable linefor OTC
-: Non-detectableline for DTC

LiJl+J
GIB GY/L

IJ It
GIB GY/L

~I IDJOINTCONNECTOR-5
~ ~ (M24)

GIB GY/L

I I
GIB GY/L
~rrs'5il
SCI SCI
RX TX

Gm

ORIL
rrfa]

LED-R

COMBINATIONMETER(MALFUNCTIONINDICATOR
LAMP)
@

~
B

ITi
B 8* ~~ (~)

FUELHIGH FILTERSWITCH
@...... _-

LOW

@
@GY Refer to last page

.(Foldout page) .

~
OR

101 102 103
107 108 109
113 114 115

104 105 106
110 111 112
116 117 118

HEC268
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment

(in "N" position)

Air conditioner: ON
(in IIN" position)

Idle speed*1

No-load*2

rpm

750:i:50

850 or more

Ignition timing

Throttle position sensor idle
position V

0.35 - 0.65

*1: Feedback controlled and needs no adjustments
*2: Under the following conditions:

• Air conditioner switch: OFF
• Electric load: OFF (Lights, heater fan & rear defogger)
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SERVICE DATA AND SPECIFICATIONS (50S)

General Specifications

I CD20E I

Engine

Idle speed

A/C: ON

Maximum engine speed

CD20E

7251:25

825:!:25

5,400

Unit: rpm Pump numbers

Engine

CD20E

Part number

167002J610

Pump assembly
number

NP-VE41
10E2500LNP13

Injection nozzle assembly
Unit: kPa (bar, kg/cm2

, psi)

INSPECTION AND ADJUSTMENT

Injection Nozzle

Adjusting shims

Initial injection pressure

New

Used

13,239 - 14,024 (132.4 - 140.2,
135 - 143, 1,920 - 2,033)

12,259 - 13,239 (122.6 - 132.4,
125 - 135, 1,778 - 1,920)

Thickness mm (in)

0.50 (0.0197)

0.54 (0.0213)

0.58 (0.0228)

0.62 (0.0244)

0.66 (0.0260)

0.70 (0.0276)

0.74 (0.0291)

0.78 (0.0307)

0.82 (0.0323)

0.86 (0.0339)

0.90 (0.0354)

0.94 (0.0370)

0.98 (0.0386)

1.00 (0.0394)

I
Parts No.

16613-V0700

16613- V0702

16613-V0704

16613- V0706

16613-V0708

16613-V0710

16613-V0712

16613-V0714

16613-V0716

16613-V0718

16613-V0720

16613- V0722

16613-V0724

16613- V0760

Plunger lift
(Injection timing)

mm (in) 0.38:f: 0.03
(0° 1: 1° STDC)

Inspection and Adjustment

ENGINE COOLANT TEMPERATURE
SENSOR

CAMSHAFT POSITION SENSOR (PUMP)
Resistance [at 25"C (77"F)] n I 1,600

Temperature °C (F)

20 (68)

50 (122)

90 (194)

Resistance kn

2.1 - 2.9

0.68 - 1.00

0.236 - 0.260

CONTROL SLEEVE POSITION SENSOR
Resistance [at 23"C (73"F») n I 5.8

EC-261



I CD20E I

Resistance kn
[at 25°C (77°F)]

Throttle valve conditions

SERVICE DATA AND SPECIFICATIONS (8DS)
Inspection and Adjustment (Cont'd)

ACCELERATOR POSITION SENSORADJUSTMENT RESISTOR

Resistance [at 25'C (7TF)] kg 1=======0=.2=-=15=.0=======

INJECTION TIMING CONTROL VALVE

Resistance [at 20°C (68°F)] n Approximately 11

Completely closed

Partially open

Completely open

Approximately 0.5

0.5 - 4

Approximately 4

FUEL TEMPERATURE SENSORELECTRIC GOVERNOR

Resistance [at 23'C (73'F)] g I 0.6

CRANKSHAFT POSITION SENSOR (TDC)

Resistance [at 25°C (77°F)] n Approximately 1,215 - 1,485

Temperature °C CF)

20 (68)

25 (77)

50 (122)

60 (140)

80 (176)

Resistance kn
2.3 - 2.5

1.9-2.1

0.75 - 0.86

0.538 - 0.624

0.289 - 0.344

GLOW PLUG

Resistance [at 25'C tn'F)] g I 0.5
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