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PRECAUTIONS AND PREPARATION

Special Service Tools

Tool b Engine

oor number Description application
Tool name

SR GA

EG11140000 Measuring engine speed

Ignition coil adapter

harness X x

NT338

KV10117100 Loosening or tightening

Heated oxygen sensor heated oxygen sensor

wrench — x

NT630

KV10114400 il p a Loosening or tighteningOxygen sensor wrench e- se heated oxygen sensor
xX —

NT636 a: 22 mm (0.87 in)

FOR CD ENGINE VE-TYPE INJECTION PUMP

Adjusting device on vehicle

Too! number

Tool name
Description

KV11229352

Measuring device

@ KV11229350

Holder

@ KV11229360
Nut

@) KV11229370
Pin

@ KV11254410
Dial gauge

Measuring set length of plunger spring

NT570

KV11102900

Pulley puller

Removing injection pump sprocket

NT647

EC-4



PRECAUTIONS AND PREPARATION
Special Service Tools (Cont’d)

FOR CD ENGINE INJECTION NOZZLE

Tool number

Tool name
Description

KV11289004

Nozzle cleaning kit

@ Kv11290012

Box

@ KV11290110

Brush

@ KV11290122
Nozzle oil sump

scraper

@ KV11290140
Nozzle needle tip

cleaner

& KV11290150

Nozzle seat scraper

@ KV11290210
Nozzle holder

@ KV11280220
Nozzle hole cleaning

needle
NT296

KV11292010

Nozzle centering device

NT293

KV11100300

Nozzle holder socket

NT563

EC-5
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NOTE
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AIR
BAG” (Dual Air Bag System)

The Supplemental Restraint System ‘‘Air Bag’’, used along with a seat beit, helps to reduce the risk or
severity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint
System consists of air bag modules (located in the center of the steering wheel and on the instrument
panel on the passenger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable.
Information necessary to service the system safely is included in the RS section of this Service Manual.
WARNING:
e To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death

in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

e improper maintenance, including incorrect removal and installation of the SRS, can lead to personal
injury caused by unintentional activation of the system.

e Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses are covered with yellow insulation either just before the
harness connectors or for the complete harness, for easy identification.

Supplemental Restraint System (SRS) “AIR
BAG”’ (Single Air Bag System)

The Supplemental Restraint System ‘Air Bag’’, used along with a seat belt, helps to reduce the risk or
severity of injury to the driver in a frontal collision. The Supplemental Restraint System consists of an
air bag module (located in the center of the steering wheel), a diagnosis sensor unit, warning lamp,
wiring harness and spiral cable. Information necessary to service the system safely is included in the
RS section of this Service Manual.
WARNING:
e To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death

in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

@ Improper maintenance, including incorrect removal and installation of the SRS, can lead to personal
injury caused by unintentional activation of the system.

e Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual.

EC-7



PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

ECM
® Do not disassembly ECM (ECCS control

module).
® Do not turn diagnosis mode selector

forcibly.

® \f 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 anBATTERY disconr

® Always use a 12 volt battery as power indication of a problem. Do not replace
source. parts because of a slight variation.

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

INJECTOR
@ Do not disconnect injector harness

connectors with engine running.

* Do not apply battery power directly to
injectors.

ECCS PARTS HANDLING
®@ Handle mass air flow sensor carefully to

avoid damage. \BQEA |\?
® Do not disassemble mass air flow

sensor. WHEN STARTING
® Do not clean mass air flow sensor with © Do not depress accelerator pedal when

any type of detergent. starting.

* Do not disassemble IACV-AAC valve. © immediately after starting, do not rev up

® Even a slight leak in the air intake engine unnecessarily.
system can cause serious problems. ® Do not rev up engine just prior to

* Do not shock or jar the camshaft shutdown. :
position sensor.

EC-8

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.

FUEL PUMP
© Do not operate fuel pump when there

is no fuel in tines.

® Tighten fue! hose clamps to the
specified torque.

ECCS HARNESS HANDLING
® Securely connect ECCS harness

connectors.
A poor connection can cause an

extremely high (surge) voltage to
develop in coil and condenser, thus
resulting in damage to ICs.

@ Keep ECCS harness at least 10 cm (3.9
in) away from adjacent harnesses, to

prevent an ECCS system malfunction
due to receiving external noise,
degraded operation of ICs, etc.

Keep ECCS parts and tiarnesses dry.
© Before removing parts, turn off ignition

switch and then disconnect battery
ground cable.

SEF320R



PRECAUTIONS AND PREPARATION

Precautions for ECCS Trouble Diagnosis of
Engine

CAUTION:
Be sure to turn the ignition switch ‘‘OFF’’ and disconnect the negative battery terminal before any
repair or inspection work. The open/short circuit of related switches, sensors, solenoid valves, etc.
will cause malfunction.
Be sure to connect and lock the connectors securely after work. A loose (unlocked) connector will
cause malfunction due to the open circuit. (Be sure the connector is free from water, grease, dirt,
bent terminals, etc.)
Be sure to route and clamp the harnesses properly after work. The interference of the harness with
a bracket, etc. may cause malfunction due to the short circuit.
Be sure to connect rubber tubes properly after work. A misconnected or disconnected rubber tube
may cause malfunction.
Be sure to erase the unnecessary malfunction information (repairs completed) in the ECM before
returning the vehicle to the customer.

Precautions
e Before connecting or disconnecting the ECM harness

connector, turn ignition switch OFF and disconnect negative
battery terminal. Failure to do so may damage the ECM
because battery voltage is applied to ECM even if ignition
switch is turned off.

SEF289H

@ When connecting ECM harness connector, tighten securing
bolt until red projection is in line with connector face.

-Red
Projection

Protector

SEF725H

@ 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.=

Sr

eat

Bend Break
SEF291H

EC-9



PRECAUTIONS AND PREPARATION

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

OLD ONE
\ ally

at
MEFO40D

SEFO51P

Solenoid valve

Harness connector
for solenoid valve

ay

Circuit tester

SEF348N

Precautions (Cont'd)
e Before replacing ECM, perform Terminals and Reference

Value inspection and make sure ECM functions properly.
Refer to EC-281 for SR engine model and EC-78 for GA
engine model.

After performing each TROUBLE DIAGNOSIS, perform
“OVERALL FUNCTION CHECK” or “DTC (Diagnostic Trou-
ble Code) CONFIRMATION PROCEDURE”.
The DTC should not be displayed in the ‘DTC CONFIRMA-
TION PROCEDURE” if the repair is completed. The ‘“OVER-
ALL FUNCTION CHECK” should be a good result if the
repair is completed.

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.

EC-10
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram — For Australia
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System Diagram — GA14DE, GA16DE for

ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Europe and Israel
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram — GA16DE except for Europe,
Israel and Australia
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location — GA14DE,
GA16DE for Europe and Israel

Fast idle cam EGR valve & EVAP canister purge control solenoid valve

Mass air flow sensor BPT valve

Throttle position sensor EGR valve

Power steering oil Fuel filter
pressure switch

— =z TRY

NY —\|— == | |_| /)

Engine es temperature
sensor

EVAP canistera aise|ACV-FICD solenoid valve Distributor with built-in camshaft position
sensor, power transistor and ignition coil

IACV-AAC vaive Heated oxygen sensor

Mass air flow sensor
\ \ IACV-FICD solenoid valve.

|a olEGR valve & EVAP canister\l h solenoid 7 a! ‘Sm nyny I Injector —

oo CN5S _ Giaas Si \ f SY Llacv-aac vatve
Throttle position sensor Engine coolant temperature sensor

SEF122R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location — GA15DE

EGR valve & EVAP canister purge control solenoid vaive
(Only M/T models)

EGR valve (Only M/T models)
Throttle position sensor Fuel filter

Power steering oil EVAP canisterpressure switch |

l FL
, ; ,

e

, ? LS

Mass air flow sensor

aa |:
| °

Engine coolant temperature

sensor IACV-AAC. valve sensor, power transistor and ignition coil

(with FICD
solenoid valve)

1e) fo)

Distributor with built-in camshaft position

Oxygen sensor

IACV-AAC valve
(with FICD solenoid valve)SSS,

Engine coolant temperature sensorge:EGR valve

EGR valve & EVAP
canister purge ae
control solenoid vaive —~
(Onty M/T models) f

\\
Mass air flow sensor

nock senThrottle position sensor BNGGK Saniser

SEF123R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location — GA16DE
except for Europe, Israel and Australia

Throttle position sensor

IACV-AAC valve
Engine coolant EVAP canister purge (With FICD solenoid valve)

temperature sensor
Fuel filter

control solenoid valve

Power steering oil (Only M/T models)
pressure switch

ar

ae __ |

EVAP canister

L
Distributor with built-in camshaft position
sensor, power transistor and ignition coil

Mass air flow sensor

A C < 1 Ss
= t =

{ { \
a SI] I-21 | I. \ i 7.

| °. Knock sensor
VTC solenoid valve

Oxygen sensor

IACV-AAC valve

Engine coolant temperature sensor (With FICD solenoid valve)
VTC solenoid valve Intake manifold

\

Throttle position sensor

SEF451QA
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location — GA16DE for
Australia

EGR valve & EVAP
canister purge

Engine coolant temperature

Throttle position sensor

IACV-AAC valve (with FICD solenoid valve)

BPT valve EVAP canister
EGR valve Intake air

control solenoid valve
sensor

Power steering oil

pressure switch —

~

r Fuel filter 7 |_ temperature sensor

TSE -

Pr WY

aa

(A/T models)
Oxygen sensor
(M/T models)

Engine coolant temperature sensor
VTC solenoid valve

EC-20

L Heated oxygen sensor \ Distributor with built-in camshaft positionMass air flow sensor

sensor, power transistor and ignition coil

IACV-AAC valve (with FICD solenoid valve)

Intake manifold

| \

Throttle position sensor

SEF124R



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

Behind the center console

ECM harness connector

SEF452Q

EC-21



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

GA14DE, GA16DE for Europe GAI6DE for Australia
Throttle body Collector

h_— Pressure regulator

EGR valve

3-way connector

To air
cleaner Throttle body

To EVAP «<4
canister NS.

ow EGR valve & EVAP6 canister purge
control solenoid
valve

3-way connector
To EVAP canister 4#~

BPT vaive EGR valve & EVAP canister purge BPT valve

control solenoid valve

GA15DE M/T models A/T models
To air cleaner Throttle body

Throttle body

Pressure )

&
aw Intake manifold

EGR valve & EVAP To EVAPcanister va canister purge canister
3-way connector contro! solenoid valve

GAI6DE for except Europe and Australia
MT modets a Collector A/T models

EGR valve

Pressure
regulator | (\

ao Si
To EVAP Intake

manifold

Collector

Pressure regulator

Intake manifold

: To EVAP
® canister

To EVAP EVAP canister purge ;
canister contro! solenoid valve Intake manifold

ty
Resonator

SEF125R

@ Pressure regulator to intake @ EGR valve & EVAP canister 42 Throttle body to EVAP canister
manifold purge control solenoid valve to @ EVAP canister purge control

@) EGR valve to 3-way connector air cleaner valve to throttle body
@ 3-way connector to 3-way con- (® EGR valve & EVAP canister @@ EVAP canister purge contro!

nector purge control solenoid vaive to valve to EVAP canister
@ _ BPT valve to 3-way connector throttle body a8) EVAP canister purge control
@) 3-way connector to EVAP canis- @ Pressure regulator to throttle valve to resonator

ter body ; Throttie body to EVAP canister
@ EGR valve & EVAP canister EGR valve & EVAP canister

purge control solenoid valve tourge control solenoid valve to :purg air duct
3-way connector
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Camshaft position sensor Yy

System Chart

4

Knock sensor yv

Mass air flow sensor y
Engine coolant temperature

sensor

Y

Ignition switch y

Throttle position sensor y

Neutral position/Inhibitor

switch

Air conditioner switch

Battery voltage

Y

Power steering oil pressure

switch

Y

Vehicle speed sensor

*2

Oxygen sensor

*3

Intake air temperature sensor

y
y

Electrical load

e Rear defogger switch

e Lighting switch

Y

“4: Except for Europe and Israel

ECM

(ECCS

contro!

module)

Fuel injection & mixture

ratio control

Injectors

Distributor ignition system Y Power transistor

*4

dle air control system y IACV-AAC vaive (With FICD

solenoid valve)

Fuel pump control 4 Fuel pump relay

[2

Oxygen sensor monitor

& On-board diagnostic system

Malfunction indicator lamp

(On the instrument panel)

"5 5

Torque converter clutch can-

cel solenoid valve control

(A/T models)

Torque converter clutch sole-

noid valve

Cooling fan control Ad Cooling fan relay

Air conditioner cut control

during acceleration

Y

6

Air conditioner relays

“6

Valve timing control Y VTC solenoid valve

7 *7

EVAP canister purge contro! y

"8

EVAP canister purge control

solenoid valve

*8

EGR & EVAP canister purge

contro}

y EGR valve & EVAP canister

purge contro! solenoid valve

*2: Heated oxygen sensor (For Europe and Israel, and Australia A/T models)
Oxygen sensor (Except for Europe and Israel, and Austratia A/T models)

*3: For Australia
*4: I[ACV-AAC valve and IACV-FICD solenoid valve (For Europe and Israel)

JACV-AAC valve (with FICD solenoid valve) (Except for Europe and Israel)
*5: Except for Europe
*6: GAIGDE except for Europe and Israel
*7: GAI6DE M/T models except for Europe, Israe! and Australia
*8: For Europe and Israel! and Australia, and GA15DE M/T models
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed and piston position

Mass air flow sensor Amount of intake air

Engine coolant temperature sensor Engine coolant temperature

“4

Oxygen sensor
Density of oxygen in exhaust gas

Throttle positionThrottle position sensor

Y

Neutral position/Inhibitor switch Gear position

Throttle valve idle position ECM

(ECCS »| Injector
controlY

Vehicle speed sensor Vehicle speed

module)

Y

ignition switch Start signal

Air conditioner switch Air conditioner operation

Yy

Power steering oil pressure switch Power steering load signal

Battery Battery voltage

*1: Heated oxygen sensor (For Europe and Israel, and Australia A/T models)
Oxygen sensor (Except for Europe and Israel, and Australia A/T models)

BASIC MULTIPORT FUEL INJECTION
SYSTEM

The amount of fuel injected from the fuel injector
is determined by the ECM. The ECM controls the
length of time the valve remains open (injection
pulse duration). The amount of fuel injected is a
program value in the ECM memory. The program
value is preset by engine operating conditions.
These conditions are determined by input signals
(for engine speed and intake air) from both the
camshaft position sensor and the mass air flow
sensor.

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

in addition, the amount of fuel injected is com-
pensated to improve engine performance under
various operating conditions as listed below.
<Fuel increase >
e During warm-up

When starting the engine
During acceleration
Hot-engine operation
When selector lever is changed from ‘‘N” to
“D" (A/T models only)

e High-load, high-speed operation
<Fuel decrease >
e During deceleration

EC-24



- ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
CONTROL

Feedback signal

Oxygen

sensor

ena injection

ECM
(ECCS
contro
module)

Injection pulse

MEFO025DC

Multiport Fuel Injection (MFl) System (Cont'd)
MIXTURE RATIO FEEDBACK CONTROL (CLOSED LOOP
CONTROL)

The mixture ratio feedback system provides the best air-fuel
mixture ratio for driveability and emission control. The three
way catalyst can then better reduce CO, HC and NOx emissions.
This system uses an oxygen sensor’1 in the exhaust manifold
to monitor if the engine operation is rich or lean. The ECM
adjusts the injection pulse width according to the sensor volt-
age signal. This maintains the mixture ratio within the range of
stoichiometric (ideal air-fuel mixture).
This stage is referred to as the closed loop contro! condition.

OPEN LOOP CONTROL

The open loop system condition refers to when the ECM detects
arly of the following conditions. Feedback contro! stops in order
to maintain stabilized fuel combustion.
e Deceleration and acceleration
e High-ioad, high-speed operation
e Engine idling
e Malfunction of oxygen sensor’ or its circuit
e Insufficient activation of oxygen sensor*1 at low engine

coolant temperature
@ High-engine coolant temperature
e After shifting from ‘‘N” to ‘‘D”’
e During warm-up
e When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signai transmitted from the oxygen sensor*1. This feed-
back signal is then sent to the ECM. The ECM controls the basic
mixture ratio as close to the theoretical mixture ratio as possi-
ble. However, the basic mixture ratio is not necessarily con-
trolled as originally designed. Both manufacturing differences
(i.e., mass air flow sensor hot film) and characteristic changes
during operation (i.e., injector clogging) directly affect mixture
ratio.
Accordingly, the difference between the basic and theoretical
mixture ratios is monitored in this system. This is then com-
puted in terms of “injection pulse duration” to automatically
compensate for the difference between the two ratios.
“1: Heated oxygen sensor (For Europe and Israel, and Austra-

lia A/T models)
Oxygen sensor (Except for Europe and Israel, and Australia
A/T models)
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

/7 Injection pulse

No. 1 cylinder "lL

No. 2 cylinder PL
No. 3 cylinder im

No. 4 cylinder ml
|. 4 engine cycle —+|

Sequential multiport fuel injection system
MEF522D

No. 1 cylinder oo ni rn

opi nLNo. 2 cylinder J
No. 3 cylinder AL________ rn

ai niNo. 4 cylinder Nn
— 1 engine cycle —_-|

Simultaneous multiport fuel injection system

MEF523D

Multiport Fuel Injection (MFI) System (Cont'd)
FUEL INJECTION TIMING

Two types of systems are used.

Sequential multiport fuel injection system

Fuel is injected into each cylinder during each engine cycle
according to the firing order. This system is used when the
engine is running.

Simultaneous multiport fuel injection system
Fuel is injected simultaneously into all four cylinders twice each
engine cycle. In other words, pulse signals of the same width
are simultaneously transmitted from the ECM.
The four injectors will then receive the signals two times for
each engine cycle.
This system is used when the engine is being started and/or if
the fail-safe system (CPU) is operating.

FUEL SHUT-OFF

Fue} to each cylinder is cut off during deceleration or operation
of the engine and the vehicle at excessively high speeds.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Distributor ignition (DI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor ngine speed and piston position

y

, Amount of intake air
Mass air flow sensor y

; Engine coolant temperature
Engine coolant temperature sensor y

Throttle position
Throttle position sensor y

Throttle valve idle position

Vehicle speed FCMVehicle speed sensor Ser Shee »| (ECCS ,| Power
control transistor

. module)

Ignition switch Start signal >

Engine knocking
Knock sensor >

as ae ; Gear position
Neutral position/Inhibitor switch >

Battery Battery voltage .

*4: Except for Europe and Israel

| SYSTEM DESCRIPTION
eas The ignition timing is controlled by the ECM to maintain the best
: A air-fuel ratio for every running condition of the engine.

1.50 The ignition timing data is stored in the ECM. This data forms
® 125 the map shown.
3° The ECM receives information such as the injection pulse width
= 1.00 and camshaft position sensor signal. Computing this informa-
2 tion, ignition signals are transmitted to the power transistor.
@, 0.75 e.g., N: 1,800 rpm, Tp: 1.50 msec
~ N A °BTDC

600 1,000 1,400 1,800 2,200 During the following conditions, the ignition timing is revised by
Engine speed (rpm) SEF742M]_ the ECM according to the other data stored in the ECM.

e Atstarting
e During warm-up
e At idle
e@ Hot engine operation
e During acceleration
e During high-load operation (VTC on) — GAI6DE except for

Europe and Israel
Except for Europe and Israel
The knock sensor retard system is designed only for emergen-
cies. The basic ignition timing is programmed within the anti-
knocking zone, if recommended fuel is used under dry condi-
tions. The retard system does not operate under normal driv-
ing conditions.
If engine knocking occurs, the knock sensor monitors the con-
dition. The signal is transmitted to the ECM (ECCS control mod-
ule). The ECM retards the ignition timing to eliminate the knock-
ing condition.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Air Conditioning Cut Control

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch Air conditioner ‘‘ON”’ signal

Neutral position/Inhibitor switch Neutral pesition y

Throttle valve opening angle
Throttle position sensor

y

Camshaft position sensor Engine speed > ECM
(ECCS Air conditioner

Enel lant i t control >! relay

Engine coolant temperature sensor ngine coolant temperature »| Module)

Start signal
Ignition switch

Y

Vehicle speed sensor Veluitle specd >»

. . : Power steering load signal
Power steering oil pressure switch

Y

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.

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

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor Venlole Speed Y

Neutral position/Inhibitor switch Newiral position

Y

ECM

7 Throttle position (ECCS
Throttle position sensor . >| control _| injectors

module)

Engine coolant temperature sensor Engine coolant temperature _»!

Camshaft position sensor engine speed _»

lf the engine speed is above 2,500 rpm with no load (for
example, in neutral and engine speed over 2,500 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 2,000 rpm,
then fuel cut is cancelled.
NOTE:
This function is different than deceleration control listed under
“‘Multiport Fuel Injection (MF!) System” on EC-24.
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EVAPORATIVE EMISSION SYSTEM
*

nN
o*

 
G

Z

Israel and Australia
: For Europe, Israei and Australia,

and GA15DE M/T models

: GA15, 16DE A/T models except for
Europe, Israel and Australia

: Air

: Fuel vapor

ae 1
To EGR |

| *1 EVAP canister valve
r t purge contro! I

—_____, f solenoid valve |
or |

Throttle valve *2 EGR valve &
Salenecatadneeieeetioe 7 EVAP canister |

i purge control

Intake manifold EVAP N solenoid vacur |
signal linepurge fine valve g

i !
{ |

H | |I I
\ I
>

aE

Fuel tank EVAP canister
Fuel filler cap
with vacuum i
relief valve ? SEF126R

AEC664

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 fue! 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.
When the engine is running, the air is drawn through the bot-
tom of the EVAP canister. The fuel vapor wil! then be led to the
intake manifold.
When the engine runs at idle, the EVAP canister purge control
valve is closed. Only a small amount of vapor flows into the
intake manifold through the constant purge orifice.
As the engine speed increases and the throttle vacuum rises,
the purge control valve opens. The vapor is sucked through
both main purge and constant purge orifices.

Inspection

EVAP CANISTER

Check EVAP canister as follows:
1. Blow air in port @ and ensure that there is no leakage.
2. Apply vacuum to port @. [Approximately ~13.3 to -20.0 kPa

(-133 to -200 mbar, —100 to -150 mmHg, —3.94 to -5.91 inHg)]
3. Cover port ® with hand.
4. Blow air in port © and ensure free flow out of port ;
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EVAPORATIVE EMISSION SYSTEM
Inspection (Cont'd)
FUEL CHECK VALVE

Sf awe Check valve operation
rue! tani side 1. Blow air through connector on fuel tank side.

A considerable resistance should be felt and a portion of air
Air flow should be directed toward the EVAP canister side.
@ Fue! vapor 2. Blow air through connector on EVAP canister side.

EVAP canister side Air flow should be smoothly directed toward fuel tank side.
< 3. If fuel check valve is suspected of not properly functioning

in steps 1 and 2 above, replace it.

MEC744B

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.
2. Suck air through the cap. A slight resistance accompanied

by valve clicks indicates that valve A is in good mechanical
condition. Note also that, by further sucking air, the resis-
tance should disappear with valve clicks.

3. Blow air on fuel tank side and ensure that continuity of air
passage exists through valve B.

valve 4. If valve is clogged or if no resistance is felt, replace cap as
an assembly.

Fuel tank side
SEF427N
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POSITIVE CRANKCASE VENTILATION

Description

This system returns blow-by gas to the intake
manifold collector.
The positive crankcase ventilation (PCV) valve is
provided to conduct crankcase blow-by gas to the
intake manifold.
During partial throttle operation of the engine, the
intake manifold sucks the blow-by gas through
the PCV valve.
Normally, the capacity of the valve is sufficient to
handle any blow-by and a small amount of venti-
lating air.
The ventilating air is then drawn from the air duct

into the crankcase. In this process the air passes
through the hose connecting air inlet tubes to
rocker cover.
Under full-throttle condition, the manifold vacuum
is insufficient to draw the blow-by flow through
the vaive. The flow goes through the hose con-
nection in the reverse direction.
On vehicles with an excessively high blow-by, the
valve does not meet the requirement. This is
because some of the flow will go through the
hose connection to the intake manifold collector
under ali conditions.

For Europe and Israel, and GA15DE |

PCV valve

A
Cruising Acceleration or high load

PCV valveaA

a

wo iy Filter

PCV vaive operation

GA16DE except for Europe and Israel

PCV valve PCV valve

Cruising Acceleration or high load

Engine not running a

or backfiring Cruising

-ESS |-
Idling or Acceleration
decelerating or high load

as

[> : Fresh air

= © Blow-by gas
SEF127R
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POSITIVE CRANKCASE VENTILATION

AEC904

ET277

Inspection

PCV (Positive Crankcase Ventilation) VALVE
With engine running at idle, remove PCV valve from rocker
cover. A properly working valve makes a hissing noise as air
passes through it. A strong vacuum should be felt immediately
when a finger is placed over the valve inlet.

PCV 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.

EC-32



BASIC SERVICE PROCEDURE

Fuel Pressure Release
M FUEL PRES RELEASE mL] . . .

Before disconnecting fuel line, release fuel pressure from fuel
FUEL PUMP WILL STOP BY line to eliminate danger.

TOUCHING START DURING 1. Turn ignition switch “ON”.
pohean 2. Perform “FUEL PRESSURE RELEASE” in. “WORK
ENGINE STALL TIMES AFTER SUPPORT” mode with CONSULT.

3. Start engine.
4. After engine stalls, crank it two or three times to

ly release all fuel pressure.
| START 5. Turn ignition switch “OFF”.

— Remove fuse for fuel pump.
Start engine.
After engine stalls, crank it two or three times to
release all fuel pressure.

4. Turn ignition switch off and reconnect fuel pump
fuse.

SEF823K

on

Fue! pump fuse

SEF921P

Fuel Pressure Check
@ When reconnecting fuel line, always use new clamps.
e Make sure that clamp screw does not contact adjacent

parts.
e Use a torque driver to tighten clamps.
e Use Pressure Gauge to check fuel pressure.
e Do not perform fuel pressure check with system operating.

Fuel pressure gauge may indicate false readings.
1. Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube
(engine side).

Install pressure gauge between fuel filter and fuel tube.
Start engine and check for fuel leakage.

5. Read the indication of fuel pressure gauge.
At idling:

With vacuum hose connected
Approximately 245 kPa (2.45 bar, 2.5 kg/cm”, 36 psi)

With vacuum hose disconnected
Approximately 294 kPa (2.94 bar, 3.0 kg/cm’, 43 psi)

- [ \\\ a If results are unsatisfactory, perform Fuel Pressure Regula-
uge EVAR canister

gauge f/WW\\e 2, tor Check.

\e YX SEF454Q

RO

Fuel filter

Fuel Pressure Regulator Check
Fuel pressure 1. Stop engine and disconnect fuel pressure regulator vacuum

hose from intake manifold.
one 2. Plug intake manifold with a rubber cap.

0 0 3. Connect variable vacuum source to fuel pressure regulator.
7 4. Start engine and read indication of fuel pressure gauge as——_ 4 4

/ vacuum is changed.
To pressure regulator Fuel pressure should decrease as vacuum increases. If results

are unsatisfactory, replace fuel pressure regulator.

SEF718B
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BASIC SERVICE PROCEDURE

Loosen in numerical order

AEC792

injectorUpper yee
insulator

Engine
front

oe. 127 - 3.04 N-m
(0.231 - 0.310 kg-m,

"h 20.1 - 26.9 in-tb)

iene
—

Tighten in numerical order

L_- Engine SW a } tZ font! DSS eet a fe
: YG

Injector Removal and Installation
1. Release fuel pressure to zero.
2. Remove injector tube assembly with injectors from intake

manifold.
3. Remove injectors from injector tube assembly.
e@ Push injector tail piece.
e Do not pull on the connector.

Install injectors.
Clean exterior of injector tail piece.
Use new O-rings.

e Face meta! plate of upper insulator to injector.
CAUTION:
After properly connecting injectors to fuel tube assembly, check
connections for fuel leakage.
5. Assembie injectors to injector tube assembly.
6. Install injector tube assembly to intake manifold.

ee
n

7. Tighten fuel tube bolts to 7.86 - 10.8 N-m (0.801 - 1.10 kg-m,
5.8 - 8.0 ft-lb) as shown in the figure. Then tighten the bolts
to 15.7 - 20.6 N-m (1.60 - 2.10 kg-m, 11.6 - 15.2 ft-ib).
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BASIC SERVICE PROCEDURE

Idie Speed/ignition Timing/Idle Mixture Ratio
Adjustment

(12) Evaporative emission systemPREPARATION

@ 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
(11) EGR valve operation — For Europe and

Israel and Australia, and GA15DE M/T mod-
els

Overall inspection sequence

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 (15.7 in) 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.

INSPECTION END

INSPECTION

y

Perform diagnostic test mode I NG Repair or replace.
(Self-diagnostic results).

OK

y

Check & adjust ignition timing. yi

Y.

Check & adjust idle speed. a

Vv

Check oxygen sensor*1 function. NG Check oxygen sensor*1 har- NG Repair or replace harness. q
ness.OK es

OK

Check CO%. OK Replace oxygen sensor*1.

NG

d Y

Check emission control parts NG! Check oxygen sensor‘! function. OK
and repair or replace if neces- -
sary.

y

“1: Heated oxygen sensor (For Europe and Israel, and Australia A/T models)
Oxygen sensor (Except for Europe and Israel, and Australia A/T models)
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BASIC SERVICE PROCEDURE
Idle Speed/ignition Timing/Idle Mixture Ratio
Adjustment (Cont'd)

ADJUSTING VALUE

GAI6DE
Engine GA14DE, GAI6DE GA16DE

GA15DE . (Except for Europe and
models (For Europe and Israel) (For Australia) .

israel, and Australia)

M/T

; (Without A/T A/T A/T A/T
Transaxle | (With day- | a avtime | (in “N” M/T (in “N" M/T (in "NT M/T (in “N"

time light light sys- position) position) position) position)
system) tem)

Base idle

speed 625 +50 625+50 725+50 580 + 50 700 + 50 625 +50 725+50 600 +50 750 + 50

(rpm)

nae g00+50 | 700+50 | 800+50 | 630450 | 750450 | 675+50 | 800+50 | 650450 | 800+50
Ignition

timing 1042 10+2 10+2 642 6+2 B42 B42 1042 10+2

(°BTDC)
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BASIC SERVICE PROCEDURE
idle Speed/ignition Timing/Idle Mixture Ratio
Adjustment (Cont'd)

xE- H / / START

y.

Visually check the following:

e Air cleaner clogging

— e Hoses and ducts for leaks

C @ Electrical connectors
e Gasket

SEF455Q| | @ Throttle valve and throttie position sensor operation

WUlly, |
SX Zr Start engine and warm it up until water temperature
= 6 ZY indicator points to the middle of gauge.

: Ensure engine stays below 1,000 rpm.

atin
g

oO 8 BI v
a Ns

*1000 r/min Open engine hood and run engine at about 2,000 rpm
SEF247F| | for about 2 minutes under no-load.

Perform ECM on-board diagnostic system (Diagnostic

test mode JI).

CHECK OK a
y

Repair or replace components as neces-

MALFUNCTION INDICATOR LAMP sary.

SEF217M

1D} v y
Run engine at about 2,000 rpm for about 2 minutes

under no-load.

Race engine two or three times under no-load, then run

engine for about 1 minute at idle speed.

!
®

SEF248F
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BASIC SERVICE PROCEDURE
Idle Speed/ignition Timing/Idle Mixture Ratio

GA15DE GA16DE except Adjustment (Cont'd)
for Europe and @

1) Turn off engine and disconnect throttle

position sensor harness connector.

2) Start engine.

Throttl sesSrncile eg oeeeon y
sensor i - imsensor SEFSOEPA Race engine (2,000 - 3,000 rpm) 2 or 3 times

under no-load and then run engine at idle

GA14DE, GA16DE for Europe and \ speed.
Israel / 2 Throttle position |

sensor yf(—<_
se

Check ignition timing with a timing light.

ignition timing: Refer to EC-36.

OK NG

SEF 142NC Adjust ignition timing to the specified value by

turning distributor after loosening bolts which

secure distributor.

Ignition timing: Refer to EC-36.

y ©

1) Turn off engine and disconnect throttle

SEF695L position sensor harness connector.

2) Start engine.
GA16DE except
for Europe and

©) Yv

®

7: Throttle
) position

<! sensor
Sensor SEFQO6PA

GA14DE, GA16DE for Europe and \
/ 2 Throttle position !

sensor >
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/Idle Mixture Ratio
Adjustment (Cont’d)

©

=, Check base idle speed. Refer to EC-36.
[ty

increase!. OK NG
y Decrease

GA15DE

Ny , v

Idle speed adjusting screw Race engine (2,000 - 3,000 rpm) 2 or 3 times under no-
\ SEF907P load and run engine at idle speed.

[R] GA16DE except for Europe and
Israel )

Adjust idle speed by turning idle speed adjusting screw.

Base idle speed: Refer to EC-36.

y VvTt eds
tor.Idle © ope adjusting screw 2) Start engine.

1) Turn off engine and connect throttle position sensor harness connec-

SEF908PB

GA14DE, on for Europe and
israel > XP Start engine.

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

_—-

i |“ley yasead a @)| } | acy AAC valve~
IdI eed)

< adjusting screw

LN Joy \ SEF425NB
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BASIC SERVICE PROCEDURE

xx NOFAIL [7]

CMPSeRPM (REF)

M/R F/C MNT

wx MONITOR

2000rpm

RICH

RECORD
SEF515Q

idle Speed/ignition Timing/idle Mixture Ratio
Adjustment (Cont'd)

®

Check idie speed. Refer to EC-36.

OK NG
’

Check JACV-AAC valve and replace if necessary.

a

sary.

Check IACV-AAC valve harness and repair if neces-

y

good ECM.
Check ECM function* by substituting another known

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

1. See ''M/R F/C MNT” in ‘Data monitor”
mode.

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

3. Maintaining engine at 2,000 rom under
no-load (engine is warmed up sufficiently.),
check that the monitor fluctuates between
“LEAN” and “RICH” more than 5 times dur-
ing 10 seconds.
1 time : RICH — LEAN — RICH
2 times : RICH - LEAN — RICH —LEAN —>

RICH

o

OR

NG
+> )

SEF987K

CHK IGN

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

SEFS909P

MALFUNCTION INDICATOR LAMP

SEF217M

(&) 1. Set “Oxygen sensor monitor” in diagnostic
test mode Il.
(See page EC-47,)

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

3. Maintaining engine at 2,000 rom under
no-load, check that the malfunction indicator
lamp on the instrument panel goes ON and
OFF more than 5 times during 10 seconds.

OK
Y

END
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BASIC SERVICE PROCEDURE

For Australia
i ee

[Ech of CoNNecToR]|
DISCONNECT

€
Cs

46

|
SEFOS56PA

Except for Australia

| CM — |O[CONNECTORH DISCONNECT

[Q]

19

(S

= SEF194R

@ ACTIVE TEST @ QO
COOLANT TEMP 20°C

=== MONTOR >= >= =

CMPS-:RPM (REF) Orpm
INJ PULSE 0.7msec
IGN TIMING 5BTDC

eae Cee
AEC681

DISCONNECT

=> m
Vi:
«ca 2.5 kQ resistor

Engine coolant
temperature
sensor harness
connector

Idle Speed/ignition Timing/Idle
Adjustment (Cont'd)

©

Mixture Ratio

Check oxygen sensor*1 harness:

1) Turn off engine and disconnect battery

ground cable.

2) Disconnect ECM harness connector from

ECM.

3) Disconnect oxygen sensor’1 harness connec-

tor. Then connect harness side terminal for

oxygen sensor*1 to ground with a jumper

wire.

4) Check for continuity between terminal No. 46

or No. 19 of ECM harness connector and

body ground.

“1: Heated oxygen sen-

sor (For Europe and

Israel, and Australia

A/T models)

Oxygen sensor

(Except for Europe

and Israel, and Aus-

tralia A/T models)

Continuity exists

Continuity does not exist

OK

Repair or replace harness.

Ad

Connect ECM harness connector to control unit.

y

Connect battery ground cable.

Select ‘ENG COOLANT TEMP" in
“ACTIVE TEST” mode.

Set ‘COOLANT TEMP" to 20°C (68°F)

by touching “Qu” and ‘‘Qd" and

"UP", “DWN”.

OR

Disconnect engine coolant tempera-

ture sensor harness connector.

Connect a resistor (2.5 kQ) between

terminals of engine coolant tempera-

ture sensor harness connector.

Y

SEC242BA

10) a

EH J /
Prt

Sf

SEF4550

Start engine and warm it up until water temper-

ature indicator points to middle of gauge.

©
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BASIC SERVICE PROCEDURE
Idle Speed/ignition Timing/Idle Mixture Ratio
Adjustment (Cont'd)

®

a |
Race engine two or three times under no-load, then run engine at idle

speed.

Check ‘“‘CO”'%.

Idle CO: Less than 10%

fel
After checking CO%,

1) Touch “BACK”.

® 1) Disconnect the resistor from terminals of engine coolant tem-
perature sensor harness connector.

2) Connect engine coolant temperature sensor harness connector

to engine coolant temperature sensor.

SEF248F

fe)

Back | Ca] c> aU
MODE Aly or | ENTER

SEF913J

IR #x MONITOR x NOFAIL [_]

CMPS*RPM (REF) —-2000rpm

M/R F/C MNT RICH

{ RECORD |
SEF515Q

SEF987K

CHK IGN

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

SEF909P

NG OK

y

Replace oxygen sensor*1.

1. See ‘'M/R F/C MNT” in ‘'‘Data monitor” mode.
2. Maintaining 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 time : RICH — LEAN — RICH

2 times : RICH > LEAN — RICH — LEAN —

RICH

rR

OR

() 1. Set “Oxygen sensor monitor” in diagnostic test
mode Il.

(See page EC-47.)
2. Maintaining engine at 2,000 rpm under no-load,

check that the malfunction indicator lamp on the

instrument panel goes ON and OFF more than 5

times during 10 seconds.

NG OK

A

“1: Heated oxygen sensor (For Europe
and Israel, and Australia A/T mod-

els)

Oxygen sensor (Except for Europe

and Israel, and Australia A/T mod-

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

®

|
Connect oxygen sensor harness connector to oxygen

sensor.

y.

Check fuel pressure regulator.

(See page EC-33.)

> A

Check mass air flow sensor and its circuit.

(See page EC-107.)

¥

Check injector and its circuit.

(See page EC-141.)

Clean or replace if necessary.

Yv

Check engine coolant temperature sensor and its cir-
cuit.

(See page EC-112.)

A

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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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Z

/ | \
Malfunction indicator
lamp

SEFO51PA

Malfunction Indicator Lamp (MIL)
The malfunction indicator lamp will light up when the igni-
tion switch is turned ON without the engine running. This is

1.

a bulb check.
lf the malfunction indicator lamp does not light up, refer to
EL section (“WARNING LAMPS AND CHIME"’) or see
EC-223.
When the engine is started, the malfunction indicator lamp
should go off.

ta: Diagnostic Diagnostic
Condition Test Mode | Test Made I!

Engine

. stopped SELF-DIAGNOSTIC

switch in

“ON” posi- -
tion Engine “

i MALFUNCTION(@) nr WARNING OXYGEN SENSOR
i ¥ MONITOR

*1: Heated oxygen sensor (For Europe and Israel, and Australia A/T models)

EC-44

Oxygen sensor (Except for Europe and {srael, and Australia A/T models)



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

(Do not start engine.)
Turn ignition switch ON’.

!
Ce) °C)

Start engine.

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

v Diagnostic Test Mode |

(Turn diagnostic test mode
selector on ECM fully clockwise.)

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

’
| Wait at least 2 seconds.

(Turn diagnostic test mode
selector fully counterclockwise.)

CHK IGN

Paleo

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

DIAGNOSTIC TEST MODE |i
— SELF-DIAGNOSTIC RESULTS Y Cy °C)

Start engine.

~~ MALFUNCTION WARNING

v Diagnostic Test Mode I!

CHK IGN

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

_|

CHK IGN

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

.

EC-45

1:

— OXYGEN SENSOR MONITOR*1

Switching the modes is not possi-
ble when the engine is running.
When ignition switch is turned off
during diagnosis, power to ECM
will drop after approx. 5 second.
The diagnosis will automatically
return to Diagnostic Test Mode I.
Turn back diagnostic test mode
selector to the fully counterclock-
wise position whenever vehicle is
in use.

Heated oxygen sensor (For Europe and Israel,
and Australia A/T models)
Oxygen sensor (Except for Europe and Israel,
and Australia A/T models)



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont'd)

DIAGNOSTIC TEST MODE !—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. Refer to EL section (“‘WARNING LAMPS AND CHIME’’) or see EC-223.

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION INDICATOR LAMP Condition

Engine coolant temperature sensor circuit malfunction or overheating is detected, or

the ECM’s CPU is malfunctioning.

OFF No malfunction.

e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode I! (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 No. 43

06 0.3 0.6 0.3

ON

F

09 03 24 06 0.9 24 Unit: second
Ne ee we

Diagnostic trouble code No. 12 Diagnostic trouble code No. 43
AEC490

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 about 2.5
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 throttle position sensor.
In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The
DTC ‘'55" refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE CHART, refer to EC-62.)

HOW TO ERASE DIAGNOSTIC TEST MODE I! (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 |. (Refer to “HOW TO
SWITCH DIAGNOSTIC TEST MODES” on previous page.)
e If the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup

memory within 24 hours.

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

B sevr-piac results ML] “SELF-DIAG RESULTS” screen, perform self-diagnostic
FAILURE DETECTED TIME results mode with CONSULT using NATS program card
NATS MALFUNCTION 0 (NATS-E940). Refer to EL section.

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

@ When replacing ECM, initialisation of NATS V2.0 system and
registration of all NATS V2.0 ignition key IDs must be car-

| ERASE || PRINT ried out with CONSULT using NATS program card (NATS-
SEF288Q E940).

Therefore, be sure to receive all keys from vehicle owner.
Regarding the procedures of NATS initialisation and NATS
ignition key ID registration, refer to CONSULT operation
manual, NATS V2.0.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DIAGNOSTIC TEST MODE II—OXYGEN SENSOR*1 MONITOR

Malfunction Indicator Lamp (MIL) (Cont'd)

In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture (lean or
rich) which is monitored by the oxygen sensor*1.

MALFUNCTION INDICATOR LAMP Fuel mixture condition in the exhaust gas Air fuel ratio feedback control condition

ON Lean

OFF Rich
Closed loop system

*2 Remains ON or OFF Any condition Open loop system

*2: Maintains conditions just before switching to open loop.

To check the oxygen sensor*1 function, start engine in Diagnostic Test Mode Ii. Then warm it up until
engine coolant temperature indicator points to middle of gauge.
Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Make sure that the
MALFUNCTION INDICATOR LAMP comes ON more than 5 times within 10 seconds with engine running
at 2,000 rpm under no-load.
*1: Heated oxygen sensor (For Europe and Israel, and Australia A/T models)

Oxygen sensor (Except for Europe and Israel, and Australia A/T models)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Fuse box

Data link connector
for CONSULT
= /

:
SEF900P

NISSAN

CONSULT
EES40 qe

Al
START

[ SUB MODE |
SEF253Q

ify SELECTESYSTEM |
[ENGINE _]

|
| |
{
|

| .SEF895K

|) SELECT DIAG MovE [yl
| WORK SUPPORT

| SELF-DIAG RESULTS |
| DATA MONITOR |

|| ACTIVE TEST
| ECM PART NUMBER
| FUNCTION TEST |

SEF136P

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”.
@: Program card

AE930: For Australia
EE940: Except for Australia

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

DIAGNOSTIC TEST MODE

SELF-DI- -Item WORK |, Gnostic| DATA ACTIVE ON
PPORTSUPPO RESULTS | MONITOR | TEST TEST

Camshaft position sensor x

Mass air flow sensor x

Engine coolant temperature sensor X

XOxygen sensor"

Vehicle speed sensor

<Throttle position sensor Xx

m
M

 P
K

 
|

 K
L

 
K

L
 

K
L

 
KK

x<

Intake air temperature sensor?2

INPUT Knock sensor*3

Ignition switch (start signal)

Closed throttle position

Air conditioner switch

Park/Neutral position switch

Power steering oi] pressure switch

Electrical load signal

Battery voltage

x
 
|

 K
 
|

 K
L

 
KE

K]
 

KE
K]

 
x

X

Injectors

ECC
S 

COMPO
NENT 

PAR
TS

X (Ignition

signal)
x< x< x<Power transistor (Ignition timing) Xx

|IACV-AAC valve X

Valve timing control solenoid valve

OUTPUT Air conditioner relay

Fuel pump relay Xx

<
x

 |
 K

 
|

 «
K

 |
 K

X
 |
 x
X

Cooling fan

EVAP canister purge control solenoid

valve*4

< x x<

EGR valve & EVAP canister purge control

solenoid valve*5

X: Applicable
"1: Heated oxygen sensor (For Europe and Israel, and Australia A/T models)

Oxygen sensor (Except for Europe and Israel, and Australia A/T models)
*2: For Australia
*3: Except for Australia
*4: GAI6DE M/T models except for Europe and Israel, and Australia
*5: For Europe and Israel and Australia, and GA15DE M/T models
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont'd)

Diagnostic test mode Function

Work support

A technician can adjust some devices

faster and more accurately by following

indications on CONSULT.

Self-diagnostic results
Self-diagnostic results can be read and

erased quickly.

Data monitor Input/Output data in the ECM can be read.

Active test

CONSULT drives some actuators apart

from the ECM's and also shifts some

parameters in a specified range.

ECM part numbers ECM part numbers can be read.

Function test

Conducted by CONSULT instead of a tech-

nician to determine whether each system

is "OK" or "NG".

WORK SUPPORT MODE

WORK ITEM CONDITION USAGE

THRTL POS SEN ADJ CHECK THE THROTTLE POSITION SENSOR SIGNAL.

ADJUST IT TO THE SPECIFIED VALUE BY ROTATING

THE SENSOR BODY UNDER THE FOLLOWING CONDI-

TIONS.

e IGN SW “ON”

@ ENG NOT RUNNING

@ ACC PEDAL NOT PRESSED

When adjusting throttle position

sensor initial position

IGNITION TIMING ADJ e@ 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.

When adjusting initial ignition

timing

IACV-AAC VALVE ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER

THE FOLLOWING CONDITIONS.

e@ ENGINE WARMED UP

@ NO-LOAD

FUEL PRESSURE RELEASE e@ FUEL PUMP WILL STOP BY TOUCHING “START”

DURING IDLING.

CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure

from fuel line
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SELF-DIAGNOSTIC MODE

Regarding items detected in “SELF-DIAG RESULTS” mode, refer to “Diagnostic Trouble Code (DTC)
Chart” (Refer to EC-62.)

DATA MONITOR MODE

CONSULT (Cont'd)

Monitored item ECM Main
[Unit] input . Description Remarks

: signals
signals

CMPS:-RPM e Indicates the engine speed computed |@ Accuracy becomes poor if engine
(REF) [rpm]

O
from the REF signal (180° signal) of
the camshaft position sensor.

speed drops below the idle rpm.
If the signal is interrupted while the
engine jis running, an abnormal value
may be indicated.

MAS AIR/FL SE [V] e The signal voltage of the mass air
flow sensor is displayed.

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

COOLAN TEMP/S
[°C] or [°F]

@ The engine coolant temperature
(determined by the signal voltage of
the engine coolant temperature sen-
sor) is displayed.

When the engine coolant temperature
sensor is open or short-circuited,
ECM enters fail-safe mode. The
engine coolant temperature deter-
mined by the ECM is displayed.

O02 SENSOR [V]

OC
; 

O
 J

O

O
; 

O
 

{O
} 

O

e The signal voltage of the oxygen sen-
sor*1 is displayed.

M/R F/C MNT
[RICH/LEAN]

O O

e Display of oxygen sensor signal dur-
ing air-fuel ratio feedback control:
RICH ... means the mixture became
“rich’’, and control is being affected
toward a leaner mixture.
LEAN ... means the mixture became
“Jean'', and control is being affected
toward a rich mixture.

After turning ON the ignition switch,
“RICH” is displayed until air-fuel mix-
ture ratio feedback control begins.
When the air-fuel ratio feedback is
clamped, the value just before the
clamping is displayed continuously.

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

@ The vehicle speed computed from the
vehicle speed sensor signal is dis-
played.

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

THRTL POS SEN [V]

O}JO
} 

O

e@ The throttle position sensor signal
voltage is displayed.

INT/A TEMP SE [°C]
or [°F]*2

e@ The intake air temperature deter-
mined by the signal voltage of the
intake air temperature sensor is indi-
cated.

START SIGNAL
[ON/OFF]

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

After starting the engine, [OFF] is dis-
played regardless of the starter sig-
nal.

CLSD THL/POS!
[ON/OFF]

e Indicates the closed throttle position
[ON/OFF] determined by the throttle
position sensor signal.
ON: Closed throttle position
OFF: Other than closed throttle position

AIR COND SIG
[ON/OFF]

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

P/N POSI SW
[ON/OFF] OVO

} 
O

 
FO

} 
O

 
[O;O

}O

O;JO
}] 

O
 }

O

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

PW/ST SIGNAL
[ON/OFF]

O O
e Indicates [ON/OFF] condition of the

power steering oil pressure switch
determined by the power steering oil
pressure signal.

NOTE:
Any monitored item that does not match the vehicle being diagnosed is deleted from the display auto-
matically.
*1: Heated oxygen sensor (For Europe and Israel, and Australia A/T models)

Oxygen sensor (Except for Europe and Israel, and Australia A/T models)
*2: For Australia
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Monitored item ECM Main
[Unit] input , Description Remarks

: signals
signals

LOAD SIGNAL e Indicates [ON/OFF] condition from the
[ON/OFF] rear defogger signal and/or lighting

O O

switch.
ON: Rear defogger is operating

and/or lighting switch is on.

OFF: Rear defogger is not operating

and lighting switch is not on.

INJ PULSE [msec] e Indicates the actual fuel injection
pulse width compensated by ECM
according to the input signals.

e When the engine is stopped, a certain
computed value is indicated.

IGN TIMING [BTDC]} @ Indicates the ignition timing computed
by ECM according to the input sig-
nals.

IACV-AAC/V [%] e Indicates the idle air control valve
(AAC valve) control value computed
by ECM according to the input sig-
nals.

A/F ALPHA [%] e Indicates the mean value of the air-
fuel ratio feedback correction factor
per cycle.

e@ When the engine is stopped, a certain
value is indicated.

e This data also includes the data for
the air-fuel ratio learning control.

AIR COND RLY
[ON/OFF] O}O;O}

;O!;O @ Indicates the air conditioner relay
control condition (determined by ECM
according to the input signal).

COOLING FAN‘2
[ON/OFF] or [LOW/
HI/OFF]

O

e Indicates the control condition of the
cooling fans (determined by ECM
according to the input signal).
ON ... Operating
LOW ... Operates at low speed
HI ... Operates at high speed
OFF ... Stopped

FUEL PUMP RLY
[ON/OFF]

@ Indicates the fuel pump relay control
condition determined by ECM accord-
ing to the input signals.

VALVE TIM SOL*1
[ON/OFF]

e The control condition of the valve tim-
ing solenoid valve (determined by
ECM according to the input signal) is
indicated.
ON ... VTC operating
OFF ... VTC not operating

EGRC SOL/V (EVAP
canister purge con-
trol solenoid valve
or EGR & EVAP can-
ister purge control
solenoid valve)

e Indicates the control condition of the
EVAP canister purge control solenoid
valve or EGR valve & EVAP canister
purge control solenoid valve (deter-
mined by ECM according to the input
signal).

[ON/OFF] ON ... EVAP canister purge operation
cut-off
OFF ... EVAP canister purge operation
not cut-off

VOLTAGE e Voltage measured by the voltage

[V] probe.
PULSE e@ Pulse width, frequency or duty cycle e Only '#’' is displayed if item is
{msec} or [Hz] or

(%]
measured by the pulse probe. unable to be measured.

e Figures with '#'’s are temporary
ones. They are the same figures as
an actual piece of data which was just
previously measured.

*{: GAI6DE except for Europe and Israel
*2: GAI6DE engine A/T models for Europe without heavy duty kit have a 2- step control [ON/OFF] system. “LOW” and “HI”

are shown on CONSULT screen to represent ''ON” condition.
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CONSULT (Cont'd)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original
trouble condition

@ Change the amount of fuel
injection using CONSULT.

If trouble symptom disappears,

see CHECK ITEM.

Harness and connector

Fuel injectors

Oxygen sensor*1

Engine: After warming up, idle
the engine.

IACV-AAC/V e Change the IACV-AAC valve Engine speed changes according |e Harness and connector
OPENING P : to the opening percent. e IACV-AAC valve

opening percent using CON-
SULT.

° enone: Jette the original e Harness and connector
ENG COOLANT If trouble symptom disappears, e Engine coolant temperature
TEMP

e Change the engine coolant
temperature indication using
CONSULT.

see CHECK ITEM. sensor

Fuel injectors

IGNITION TIMING

Engine: Return to the original
trouble condition
Timing light: Set
Retard the ignition timing using
CONSULT.

If trouble symptom disappears,

see CHECK ITEM.
Adjust initial ignition timing

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

POWER e A/C switch “OFF” Engine runs rough or dies e@ Injectors
BALANCE e Shift lever '‘N” , e Power transistor

e Cut off each injector signal one e@ Spark plugs
at a time using CONSULT. e ignition coils

@ Ignition switch: ON
e@ Turn the cooling fan '‘ON"' and e@ Harness and connector

COOLING FAN*3
“OFF”, or “LOW” and “HI”
and “OFF” using CONSULT.

Cooling fan moves and stops.
Cooling fan motor

FUEL PUMP

RELAY

Ignition switch: ON (Engine
stopped)
Turn the fuel pump relay “ON”
and “OFF” using CONSULT
and listen to operating sound.

Fuel pump relay makes the oper-
ating sound.

Harness and connector

Fuel pump relay

EGRC SOLENOID
VALVE

(EVAP canister
purge control

solenoid valve or
EGR valve &
EVAP canister
purge control
solenoid valve)

e Ignition switch: ON
@ Turn solenoid valve ON” and

“OFF” with the CONSULT and
listen to operating sound.

Solenoid valve makes an operat-
ing sound.

Harness and connector

Solenoid valve

VALVE TIMING

SOL*2

Ignition switch: ON
Turn solenoid valve ‘‘ON” and
“OFF’’ using CONSULT and

listen to operating sound.

Solenoid valve makes an operat-
ing sound.

Harness and connector

Solenoid valve

SELF-LEARNING
CONT

In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by
touching ‘“CLEAR” on the screen.

*1: Heated oxygen sensor (For Europe and Israel, and Australia A/T models)
Oxygen sensor (Except for Europe and Israel, and Australia A/T models)

*2: GAI6DE except for Europe and Israel
*3: GAI6DE engine A/T models for Europe without heavy duty kit have a 2- step control [ON/OFF] system. ‘‘LOW” and “HI”

are shown on CONSULT screen to represent “ON” condition.
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CONSULT (Cont'd)
FUNCTION TEST MODE

FUNCTION TEST
ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)

@ ignition switch: ON

SELF-DIAG (Engine stopped) Obiecti t

RESULTS e Displays the results of on- jective sysiem
board diagnostic system.

@ Ignition switch: ON

(Engine stopped)
e@ Harness and connector

....,. | Throttle valve: opened OFF @ Throttle position sensor
@ Closed throttle position is Throttle position senso

CLOSED THROTTLE | tested when throttle is ae nsor
adjustment

POSI opened and closed fully. .
a e Throttle linkage

(Closed throttle position is . yer
selected by throttle posi. | Throttle valve: closed ON e Verify operation in DATA

: P MONITOR mode.
tion sensor.)

@ Ignition switch: ON e@ Harness and Sonnector
(Engine stopped) @ Throttle position sensor

Ra Throtil Ive full Throtti itiTHROTTLE POSI @ Throttle position sensor nge (Throttle valve fully More than ° ro © Position sensor
re opened — Throttle valve adjustment

SEN CKT circuit is tested when 3.0V .
. fully closed) @ Throttle linkage

throttle is opened and . san |
closed full e Verify operation in DATA

¥ MONITOR mode.
@ Ignition switch: ON H d tor

(Engine stopned) Out of N/P positions OFF ° Neutral orton eriten
PARK/NEUT POS! _ |e Inhibitor/Neutral position © Neutra’ Posmon awiten oF

: rer inhibitor switch
SW CKT switch circuit is tested . re :

. . : e@ Linkage or inhibitor switch
when shift lever is manip- | In N/P positions ON
ulated.

adjustment

@ Ignition switch: ON

(Engine stopped)
e@ Harness and connector

@ Fuel pump
FUEL PUMP @ Fuel pump circuit is tested | There is pressure pulsation on the fuel

. : @ Fuel pump relay
CIRCUIT by checking the pulsation jfeed hose. . AF

: e Fuel filter clogging
in fuel pressure when fuel

oo. e Fuel level
tube is pinched.

@ Ignition switch: ON

EGRC SOL/V (Engine stopped)

CIRCUIT (EVAP can-

ister purge control

solenoid valve or

EGR valve & EVAP

canister purge con-

trol solenoid valve)

e EVAP canister purge con-

trol solenoid valve or EGR

valve & EVAP canister

purge control solenoid

valve circuit is tested by

checking solenoid valve

operating noise.

The solenoid valve makes an operating

sound every 3 seconds.

e@ Harness and connector

@ EVAP canister purge con-

trol solenoid valve or EGR

valve & EVAP canister

purge control solenoid

valve

VALVE TIMING S/V

CKT*1

@ Ignition switch: ON

(Engine stopped)

e Valve timing S/V circuit is

tested by checking sole-

noid valve operating

sound

The solenoid valve makes an operating

sound periodically.

e Harness and connector

e Valve timing solenoid

valve

“4: GAI6DE except for Europe and tsrael
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CONSULT (Cont'd)

FUNCTION TESTTEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)

e Ignition switch: ON
nal

COOLING FAN (engine Stopped) The cooling fan rotates and stops every |® arness and connector
CIRCUIT

e@ Cooling fan circuit is
tested when cooling fan is
rotated.

3 seconds.
e@ Cooling fan motor
e@ Cooling fan relay

START SIGNAL
CIRCUIT

e Ignition switch: ON >

START

e Start signal circuit is
tested when engine is

started by operating the
starter. Before cranking,
battery voltage and engine

coolant temperature are

displayed. During

cranking, average battery

voltage, mass air flow

sensor output voltage and
cranking speed are dis-
played.

Start signal: OFF — ON
e Harness and connector eC |
@ Ignition switch

PW/ST SIGNAL

CIRCUIT

e Ignition switch: ON

(Engine running)
e@ Power steering circuit is

tested when steering
wheel is rotated fully and
then set to a straight line
running position.

Locked position ON

Neutral position OFF

@ Harness and connector
e@ Power steering oil pres-

sure switch

e@ Power steering pump

VEHICLE SPEED

SEN CKT

e Vehicle speed sensor cir-
cuit is tested when vehicle
is running at a speed of 10
km/h (6 MPH) or higher.

Vehicle speed sensor input signal is
greater than 4 km/h (2 MPH)

e@ Harness and connector

e Vehicle speed sensor
e Electric speedometer

IGN TIMING ADJ

e After warming up, idle the
engine.

e@ Ignition timing adjustment
is checked by reading
ignition timing with a tim-
ing light and checking
whether it agrees with
specifications.

The timing tight indicates the same

value on the screen.

e Adjust ignition timing (by
moving camshaft position

sensor or distributor)
e Camshaft position sensor

drive mechanism

MIXTURE RATIO
TEST

@ Air-fuel ratio feedback cir-
cuit (injection system, igni-
tion system, vacuum

system, etc.) is tested by
examining the oxygen
sensor*1 output at 2,000

rpm under non-loaded
state.

Oxygen sensor*1 COUNT: More than 5
times during 10 seconds

e INJECTION SYS (Injector,
fuel pressure regulator,

harness or connector)
@ IGNITION SYS (Spark

plug, power transistor,
ignition coil, harness or

connector)
e VACUUM SYS (Intake air

leaks)

@ Oxygen sensor*1 circuit
e Oxygen sensor’! opera-

tion

e Fuel pressure high or low
e Mass air flow sensor

“1: Heated oxygen sensor (For Europe and Israel, and Australia A/T models)
Oxygen sensor (Except for Europe and Israel, and Australia A/T models)
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CONSULT (Cont'd)

FUNCTION TEST

ITEM
CONDITION JUDGEMENT CHECK ITEM (REMEDY)

POWER BALANCE

e After warming up, idle the

engine.

e Injector operation of each

cylinder is stopped one

after another, and result-

ant change in engine rota-

tion is examined to evalu-

ate combustion of each

cylinder. (This is only dis-

played for models where a

sequential! multiport fuel

injection system is used.)

Difference in engine speed is greater

than 25 rpm before and after cutting off

the injector of each cylinder.

@ Injector circuit (Injector,

harness or connector)

@ Ignition circuit (Spark

plug, power transistor,

ignition coil, harness or

connector)

e Compression

@ Valve timing

IACV-AAC/V

SYSTEM

After warming up, idle the

engine.

IACV-AAC valve system is

tested by detecting change

in engine speed when

JACV-AAC valve opening

is changed to 0%, 20%

and 80%.

Difference in engine speed is greater

than 150 rpm between when valve open-

ing is at 80% and at 20%.

e@ Harness and connector

@ 1ACV-AAC valve

e Air passage restriction

between air inlet and

IACV-AAC valve

@ IAS (Idle adjusting screw)

adjustment
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CONSULT (Cont'd)

REAL TIME DIAGNOSIS IN DATA MONITOR MODE
CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA
MONITOR” mode.
1. “AUTO TRIG” (Automatic trigger):

e@ The malfunction will be identified on the CONSULT screen in real time.
In other words, DTC and malfunction item will be displayed at the moment the malfunction is
detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA
MONITOR cannot continue any longer after the malfunction detection.

2. “MANU TRIG” (Manual trigger):
e@ DTC and malfunction item will not be displayed automatically on CONSULT screen even though

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

Use these triggers as follows:
1. “AUTO TRIG” ‘

@ 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.

e 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 section, “Incident Simulation Tests” in “HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT")

2. “MANU TRIG”
e lf 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.

|) SELECT MONITOR TEM | =| ff) SET RECORDINGconD |_| fy SeT RECORDING COND __|
ECM INPUT SIGNALS Pm icmme| MANU TRIG | | AUTO TRIG | MOOR Ett
MAIN SIGNALS | HispeeD — | MWe LONG TIME
SELECTION FROM MENU | |

} |
|
} | 5

|
| |
| |
| |
| seTTING || = START

“SETTING” “AUTO TRIG” “MANU TRIG”
Amalfunction can be Amaifunction can not be

displayed on “DATA displayed on “DATA

MONITOR?” screen MONITOR?” screen

automatically if detected. automatically even if

detected.

SEF674Q
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TROUBLE DIAGNOSIS — General Description

Sensors

Actuators

»>

MEFO36D

SEF234G

Introduction
The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM
accepts input signals from sensors and instantly drives actua-
tors. Itis 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, fouled spark plugs, 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 CONSULT ora circuit tester connected should be
performed. Follow the ‘‘Work Flow” on the next page.
Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a driveability com-
plaint. 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 EC-61 should be used.
Start your diagnosis by looking for ‘‘conventional” problems
first. This will help troubleshoot driveability problems on an
electronically controlled engine vehicle.
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TROUBLE DIAGNOSIS — General Description

Work Flow

CHECK IN

‘

Listen to customer complaints. (Get symptoms.)

Y

Check, print out or write down, and erase Diagnostic Trouble Code (DTC).

Symptoms

collected.

y

No symptoms, but

Malfunction Code

exists at STEP il.

customer described.

Verify the symptom by driving in the condition the

Normal Code

(at STEP II)
Malfunction

(at STEP I!)

Code

STEP Ill

Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE”.

Choose the appropriate action.

y
.

Malfunction Code (at STEP I! or iV) Normal Code (at both STEP II and IV)

BASIC INSPECTION

SYMPTOM BASIS (at STEP | or III)

Y.

according to

Matrix Chart.

Perform inspections

Symptom

y !
TROUBLE DIAGNOSIS FOR DTC Xx.

y

REPAIR/REPLACE

STEP VI

NG FINAL CHECK

Confirm that the incident is completely fixed by performing BASIC INSPECTION

and DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK). STEP VII

OK
Y

CHECK OUT

*1: If the incident cannot be duplicated, refer to G! 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 to “TROUBLE

DIAGNOSIS FOR POWER SUPPLY”, EC-88
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Description for Work Flow

STEP DESCRIPTION

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

using the ‘DIAGNOSTIC WORKSHEET” as shown on the next page.

Before confirming the concern, check and write down (print out using CONSULT) the Diagnostic Trouble

STEP II Code (DTC), then erase the code. The DTC can be used when duplicating the incident at STEP III & IV.

Study the relationship between the cause, specified by DTC, and the symptom described by the customer.

(The “Symptom Matrix Chart’ will be useful. Refer to EC-72.)

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 I! 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 lf 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 DTC cannot be displayed by this check, however, this simplified ‘‘check’’ is an effec-

tive alternative.

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

Take the appropriate action based on the results of STEP | 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-65. Then perform inspec-

tions according to the Symptom Matrix Chart. Refer to EC-72.

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 '‘DATA 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-74.

The ‘DIAGNOSTIC PROCEDURE” in EC section contains a description based on open circuit inspection. A

short circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details,

refer to Gi section (“HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, "Circuit

Inspection’’).

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 ‘DTC CONFIRMATION PROCEDURE” and confirm the normal code (Diagnostic trouble code No.
STEP Vil 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-46.
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KEY POINTS

WHAT ..... Vehicle & engine model
WHEN ..... Date, Frequencies
WHERE..... Road conditions
HOW _..... Operating conditions,

Weather conditions,

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

Symptoms order to organize all the information for troubleshooting.
SEF9O7L

WORKSHEET SAMPLE

Customer name MR/MS Model & Year” VIN

Engine # Trans. Mileage

Incident Date Manuf. Date In Service Date

(J Startability

{J tmpossible to start

CL} Partial combustion affected by throttle position

C] Partial combustion NOT affected by throttle position

[J No combustion (] Partial combustion

C Possible but hard to start C) Others [ j

. (] No fast idle CL] Unstable (J High idle C) Low idle
CJ Idling

C] Others [ ]
Symptoms

(J Stumble {] Surge tL] Knock CJ Lack of power

C) Driveability (J Intake backfire (] Exhaust backfire

(] Others [ ]

(] Engine stall

CL) At the time of start

LJ While accelerating

{] Just after stopping

LC} While idling

L] While decelerating

(1) While loading

Incident occurrence
(J Just after delivery

CJ in the morning

LJ Recently

C] At night CJ In the daytime

Engine conditions

Frequency CJ All the time C} Under certain conditions J] Sometimes

Weather conditions C] Not affected

Weather CX] Fine C] Raining (] Snowing LJ Others [ ]

Temperature © Hot (J Warm [ Cool (j Cold C) Humid °F

C] Cold CL] During warm-up CO After warm-up

Engine speed 1 i ! i J N J1

2,000

Driving conditions

0 4,000 6,000 8,000 rpm

Road conditions CJ In town (i tn suburbs C] Highway O Off road (up/down)

(Not affected

O At starting C) While idling OC At racing

O) While accelerating

[J While decelerating

Vehicle speed L41

(1 While cruising

O While turning (RH/LH)

1__J

50 60 MPH

Malfunction indicator lamp (J Turned on (1 Not turned on
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Diagnostic Trouble Code (DTC) Chart

ENGINE RELATED ITEMS

Detected items
Diagnostic

trouble code (Screen terms for CONSULT, Malfunction is detected when ...

No. “SELF-DIAG RESULTS” mode)
om Camshaft position sensor circuit e Either 1° or 180° signal is not detected by the ECM for the first few

(CAMSHAFT POSI SEN) seconds during engine cranking.

e Either 1° or 180° signal is not detected by the ECM often enough

while the engine speed is higher than the specified rpm.

e The relation between 1° and 180° signals is not in the normal range

during the specified rpm.

12 Mass air flow sensor circuit e An excessively high or low voltage is entered to ECM.

(MASS AIR FLOW SEN) e Voltage sent to ECM is not practical when compared with the cam-

shaft position sensor signal and throttle position sensor signal.

13 Engine coolant temperature sen- e@ An excessively high or low voltage from the sensor is detected by

sor circuit the ECM.

(COOLANT TEMP SEN)

21 Ignition signal circuit ‘@ The ignition signal in the primary circuit is not detected by the ECM

(IGN SIGNAL-PRIMARY) during engine cranking or running.

28"1 OVER HEAT e The engine coolant temperature sensor output voltage is below

0.35V.

34°2 Knock sensor circuit e An excessively low or high voltage from the sensor is detected by

(KNOCK SENSOR) the ECM.

41°3 Intake air temperature sensor cir- |e An excessively high or low voltage from the sensor is detected by

cuit the ECM.

(INT AIR TEMP SEN) e Voltage sent to ECM is not practical when compared with the engine

coolant temperature sensor signal.

55 No failure e No malfunction is detected by the ECM.

(NO SELF DIAGNOSTIC FAILURE

INDICATED...)

*4: Except for Australia
*2: Except for Europe and Israel
*3: For Australia
“4: This is Quick Reference of ‘DTC CONFIRMATION PROCEDURE”.

Details are described in each TROUBLE DIAGNOSIS FOR DTC Xx.
Abbreviations are as follows:

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

*5: @ The “OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component or circuit.

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

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

X: Applicable

—: Not applicable

Check Items

(Possible Cause)

“DTC *4

CONFIRMATION

PROCEDURE”

Quick Ref.

*5

“OVERALL FUNC-

TION CHECK"

Quick Ref.

Fail

Safe

System

Reference Page

e@ Harness or connectors

(The sensor circuit is open or shorted.)

e Camshaft position sensor

e Starter motor

@ Starting system circuit (EL section)

@ Dead (Weak) battery

RUNNING EC-94

e Harness or connectors

(The sensor circuit is open or shorted.)

e Mass air flow sensor

RUNNING RUNNING EC-101

e Harness or connectors

(The sensor circuit is open or shorted.)

@ Engine coolant temperature sensor

IGN: ON EC-108

e Harness or connectors

(The ignition primary circuit is open or shorted.)

e Power transistor unit

e Camshaft position sensor

e Camshaft position sensor circuit

RUNNING EC-113

e Harness or connector

e@ Engine coolant temperature sensor

IGN: ON

(after warming up)
EC-108

e@ Harness or connectors

(The sensor circuit is open or shorted.)

e Knock sensor

RUNNING EC-119

e Harness or connectors

(The sensor circuit is open or shorted.)

e Intake air temperature sensor
IGN: ON EC-124

e@ No failure

EC-63



TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

The ECM enters fail-safe mode, if any of the following DTCs is recorded due to the open or short circuit.

DTC No. Detected items Engine operating condition in fail-safe mode

12 Mass air flow sensor | Engine speed will not rise more than 3,000 rpm*1 due to the fuel cut.

circuit

13 Engine coolant tem- | Engine coolant temperature will be determined based on the time after turning ignition

perature sensor cir- |switch “ON” or ‘START’.

cuit Except for Europe and Israel

Condition Engine coolant temperature decided

Just as ignition switch is turned ON or Start 30°C (86°F)

More than 5 minutes after ignition ON or Start 80°C (176°F)

30 - 80°C (86 - 176°F)
Except as shown abovexe ov (Depends on the time)

For Europe and Israel

Condition Engine coolant temperature decided

Just as ignition switch is turned ON or Start 35°C (95°F)

More than 4.5 minutes after ignition ON or
Start 80°C (176°F)

35 - 80°C (95 - 176°F)
E t h bovexeept as shown abow (Depends on the time)

When the fail-safe system for engine coolant temperature sensor is activated, the cooling

fan operates while engine is running.

43 Throttle position Throttle position will be determined based on the injected fuel amount and the engine
sensor circuit speed.

Therefore, acceleration will be poor.

Condition Driving condition

When engine is idling Normal

When accelerating Poor acceleration

_ ECM Fail-safe system activating condition when ECM is malfunctioning
The computing function of the ECM was judged to be malfunctioning.

When the fail-safe system activates (i.e., if the ECM detects a malfunction condition in
the CPU of ECM), the MALFUNCTION INDICATOR LAMP on the instrument panel tights to
warn the driver. .

Engine control, with fail-safe system, operates when ECM is malfunctioning

When the fail-safe system is operating, fuel injection, ignition timing, fuel pump
operation, IACV-AAC valve operation and cooling fan operation are controlled under cer-
tain limitations.

Operation

Engine speed Engine speed will not rise more than 3,000 rpm

Fuel injection Simultaneous multiport fuel injection system

Ignition timing Ignition timing is fixed at the preset valve

Fuel pump Fuel pump relay is ON" when era running and ‘OFF’ when engine

IACV-AAT valve Full open

Cooling fan relay “ON” when engine is running, and ‘OFF’ when engine
Cooling fans stalls
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SEF 142

Data link connector befor CONSULT
————— | TH) SEF900P

GA15DE GA16DE except
for Europe and

P sensor
sensor SEFQO6PA

GA14DE, GA16DE for Europe and \e Israel/{{ / \ 4 Throttle position |NI sensor ff
o/b

Basic Inspection
Precaution:
Perform Basic Inspection without electrical or mechanical loads
applied;
@ Headlamp switch is OFF,
e Air conditioner switch is OFF,
e Rear defogger switch is OFF,
e 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:

e Harness connectors for improper con-
nections

e@ Vacuum hoses for splits, kinks, or
improper connections

e@ Wiring for improper connections,
pinches, or cuts

Timing
light

SEF284G

3) t
CONNECT CONSULT TO THE VEHICLE.
Connect ''CONSULT"' to the data link
connector for CONSULT and select
“ENGINE” from the menu. Refer to
EC-36.

y

DOES ENGINE START? Ne || Goto &.
Yes

CHECK IGNITION TIMING. NG. Adjust ignition timing by
1. Warm up engine sufficiently. turning distributor.
2. Stop engine and disconnect throttle

position sensor harness connector.
3. Start engine.
4. Check ignition timing at idle using

timing light.
Ignition timing:

Refer to EC-36.

[os

(Go to @ on next page.)
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[RB] GA15DE

Decrease

y \\
usting screw

\ SEF907P
Idle speed adj

t

[B) GA16DE except for Europe and

—_—

N \,
“v\\ “i Decrease

\ \

~\ -_
Idle speed adjusting screw

oN
SEF908PB

Basic Inspection (Cont'd)

®

8 |

CHECK THROTTLE POSITION SENSOR
IDLE POSITION.

. Perform ‘‘THRTL POS SEN
ADJ” in “WORK SUPPORT”
mode.

2. Check that output voltage of
throttie position sensor is
approx. 0.35 to 0.65V (Throttle
valve fully closes.) and "‘CLSD
THL/P SW" stays “'ON”’.

OR
Measure output voltage of throt-
tle position sensor using
voltmeter, and check that it is
approx. 0.35 to 0.65V. (Throttle
valve fully closed.)

lp} GA14DE, GA16DE for Euro
Aree CDR

pe andAO

< adjusting screw

! IACV-AAC valve -

ay eT
METHATL POS SEN ADJ [|

#1 ADJ MONITOR *&*

THRTL POS SEN

rsctzsszszz MONITOR

CMPS*RPM (REF)
CLSD THL/POS!

0.52V

Orpm
ON

SEF516Q

CONNECT

ad €
<i

FAR

Lan
SEF128R

@

OK

Y

CHECK IDLE ADJ. SCREW INITIAL SET NG. Adjust engine speed by
RPM. turning idle adjusting
Base idle speed: Refer to EC-36. screw.

OK

t

NG
Adjust output voltage to
0.50 + 0.1V by rotating
throttle position sensor
body.

Y

v

.

(Go to next page)

EC-66

RESET IDLE POSITION
MEMORY.
1. Warm up engine sufti-

ciently.
2. Turn ignition switch

“OFF” and wait at
least 5 seconds.

3. Disconnect throttle
position sensor har-
ness connector.

4. Start engine and wait
at least 5 seconds in
“N" position.

5. Reconnect throttle
position sensor har-
ness connector while
running engine.



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

!
CHECK IDLE SPEED NG Adjust idle speed. Refer
Check idle speed. Refer to EC-36. EC-35.

fox

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

oK

INSPECTION END

Y
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frmonitor yyno Fait CL]
ENG TEMP SEN 80°C

[RECORD 1]
SEF214N

Mark (A) - Fast idle cam
Mark ©

, Adjusting screw

Cam follower
lever

SEF147N

SEF536H

Fast idle cam
Mark ©)

Cam follower
lever Thermo-

element

SEF148N

Fast Idle Cam (FIC) Inspection and Adjustment
— For Europe and Israel
1. Start engine and warm it up.

2. See “ENG TEMP SEN” or “COOLAN TEMP/S’’ in
“DATA MONITOR” mode with CONSULT.

3. When engine coolant temperature is 80+5°C
(176+9°F), make sure that mark @ is aligned with
mark © as shown in the figure.

(Bh) 2. Disconnect engine coolant temperature sensor har-
ness connector and check resistance as shown in
the figure.

3. When the resistance of engine coolant temperature
sensor is 0.26 to 0.39 kQ, make sure that mark @ is
aligned with mark © as shown in the figure.

e If NG, adjust by turning adjusting screw.
Adjusting screw tightening torque:

0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-Ib)

4. Stop engine.
5. Turn ignition switch ‘ON’ and see “ENG TEMP

SEN” or “COOLAN TEMP/S” in ‘DATA MONITOR”
mode with CONSULT.

6. When engine coolant temperature is 251+5°C
(77+9°F), make sure that mark is aligned with
mark © as shown in the figure.
When the resistance of engine coolant temperature
sensor is 1.65 to 2.40 kQ, make sure that mark is
aligned with mark © as shown in the figure.

e If NG, replace thermo-element and perform the above
inspection and adjustment again.

Fast Idle Cam (FIC) Inspection and Adjustment
— Except for Europe and Israel
1. Remove throttle body from engine.
2. Wait for at least 3 hours.

(This step is necessary to bring the temperature of the
thermo-element to the room temperature

&
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Fast Idle Cam (FIC) Inspection and Adjustment
— Except for Europe and Israel (Cont’d)
3. Measure thermo-element stroke (L) and room temperature.
4. Check thermo-element stroke (L) as shown in the figure.

Thermo-element

ce L: Thermo-element stroke @ @®
Go to step 5* 2**

7 J

(0.669) *: Thermo-element is normal. Adjust first idle cam only.
_ oso **: Thermo-element is malfunctioning. Replace thermo-element, and perform
or | inspection beginning with step 2.
E (0.591)
a4 4
2 a ®

fe) 4

f2 11.05
(0472) (0.435) “ @)
(0.433) |

49.95(0.394) (02%) “|
T T rot +t

-20 0 20 25 40

(-4) (32) (68)(77} (104)
Thermo-element temperature °C (°F)

SEFO81Q

GA15DE 5. Adjust clearance (@) between throttle stopper and throttle
=, adjusting screw to specification by turning adjusting screw

Adjusting (S).
screw (Ss)

Lock nut Engine models Clearance @ mm (in)

Srl. Fast idle M/T 0.40 - 0.75 (0.0157 - 0.0295)
cam GA15DE

A/T 0.61 - 0.95 (0.0240 - 0.0374)

M/T 0.72 - 1.18 (0.0283 - 0.0465)
GA16DE

Clearance @) AIT 0.95 - 1.43 (0.0374 - 0.0563)
Throttle stopper SEF082Q

GAT6DE Adjusting screw (s) 6. Rotate adjusting screw (S) clockwise or counterclockwise
by Z turns according to the following equation, then tighten

Lack nut the adjusting screw lock nut.
bs eed __ * . __ *Past idle —_ L (mm) LS* (mm) ize L (in) LS* (IN)

© ol oa" Y (mm) Y (in)

ia ©) *: Value of the specified line (Ls) at the temperature of thermo-
To element actually measured.

alia Throttle stopper Y = 0.5 (GA15DE)@ seross0 0.8 (GA16DE)
e Direction of adjusting screw (S) rotation
(1) Positive (+) Z: Counterclockwise
(2) Negative (-—) Z: Clockwise
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Fast Idle Cam (FIC) Inspection and Adjustment
— Except for Europe and Israel (Cont'd)
For example:

Case | Case Il

Thermo-element
25 (77 40 (104temperature °C (°F) (77) (104)

Thermo-element

specified stroke (Ls) 14.0 (0.551) 15.35 (0.6043)
mm (in)

Thermo-element
14.5 (0.571 14.60 (0.5748stroke (L) mm (in) ( ) ( )

Revolutions of z= we =0.63 / =n = -0.94 /
adjusting screw (2) 0.571 - 0.551 _ 0.5748 - 0.6043 _

mm/in 0.0315. ~ 9-63 0.0315. = 0-94
Directi f lu-rection oF revolu Counterclockwise Clockwise
tion
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Symptom Matrix Chart

SYMPTOM

x

F3 S
= ° zr
r E Wy
o. ke [oa 5 i(eo) z<2 a. “| eE1olz|¢
wt - 2/6 fr 7 O;1¢

; eixz#| |3]e {2 w/e |S/E 13
Me =SYSTEM = sl2/S © 5 | HIS |B 1G] Reterence

— Basic engine contro! system ul z 2 O;uUleZ Fle |/o};z/8 page
ica SBlu; Ff ajp;blJz/z2;wH ;,eC19o)5
|, /S/e/S)el2l2iSlela]Slead</j3/a/¥/S/S/Z/E/F 2] eR ]3] 2
Blztlz+ oea}/o; sa 4] ele] ea Ww

reio;z/%logias]® eywyy 9O;/®/EISJulsalfS] slo; s]/ 2) 2 feZz w x re) a x z2 Wd 7) n fat
x > Na = oO > L WY) “” uwS/2/E/e;“eiriSlz;2 el uyuye
e/2/8lze/2)S/3]alo/ 8] elgls

; Fj} ryo}]ayrye}2]}a0l] ol wi] wi] a
AA | AB} ACI] AD | AE | AF | AG] AH} AJ | AK | AL [AM] HA

Fuel Fuel pump circuit e e e O| ®e e e e © |EC-145
Fuel pressure regulator system @j|e @e7;o;e;o]e;]e@e]oO e EC-33

Injector circuit e e e @) e e e e EC-141

Evaporative emission system O7F7OTo?;royo;,ToPro];L,oyo @) EC-29

Air Positive crankcase ventilation system Oo}; oO O;,ol;o] @ @e, © co) EC-31
Incorrect idle speed adjustment oO, o OP,Oopoypo .) EC-35

IACV-AAC valve circuit e e e @) e e e e e e © | EC-150

|IACV-FICD solenoid valve circuit O,rop~popoyapopop,yo so © EC-204

Ignition Incorrect ignition timing adjustment O;o |] @ e e e e e EC-35
Ignition circuit e e e e e e e e EC-113

EGR EGR val EVAP i e -G (EGR valve &) canister purg eleleio e EC-179, 183
contro! solenoid valve circuit

EGR system ) e e e Oo e e Oo O EC-179, 183
Main power supply and ground circuit OPO PO EO] O OT Oo OP Oo © | EC-88

Cooling Cooling fan circuit o) i) io) i) O Ly | © i) OP,Oo ya () | EC-156
Air conditioner circuit OPOPOoparoa po fo yo |] 4 OG © |HA section

@ ; High Possibility ttem (continued on next page)
©; Low Possibility item
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Symptom Matrix Chart (Cont'd)

SYMPTOM

xr
z S

x oO x=

: i —

& 9 ti 212 S4 a. of < Oo z a
wt Piz] 6 eiFilol-<
be z/O}9 wie il slesor zie} < al=lslsle

SYSTEM Fe 6121/5 oO o/H1|Z] 2] wl Reference
— ECCS system wi Z;C}o;4|2 Fle |/Q|Zz1¢ page

« Glwilflaljeblzalrz;/ule ols
f feie;eis/S/Sifieigicia
</3/2/81/2)/S/=/2/G]/Z]2]5]rlalsl6oal ola lelael]blal]* ud(29) — {a a w pw | oOLo [o} z a. tl OQ ea) ke > >
OQ1"®l/EJ<juslaysjtel/s] oi gle leiz
Ziwlaelyvyl/O;/S9}zryjolelz Br Big
alrZleEs;aele] ty; O ez) Felualuye
cero; et ]}oy;Ggl 2 alo];H Jo JoJe
tija2zit uta «tix |0O aia l2l x |x <
rlru|/rilo)]al]rye}2]on]os;ul wl] a

AA | AB | AC] AD { AE | AF | AG | AH} AJ | AK | AL | AM] HA

ECCS Camshaft position sensor circuit @j;j@e;e@#;O {0 oO; oO e) EC-94
Mass air flow sensor circuit e @;e|;cie e e e EC-101

(Heated) oxygen sensor circuit @;@#/]Oj e e e e EC-189, 194

Engi lant t fngine coolant temperature sensor elelelclielelele e EC-108

circuit

Throttle position sensor circuit @|e @;@;e e e EC-128

Incorrect throttle position sensor elo olelolo o EC-65

adjustment

Vehicle speed sensor circuit oO; oO e) © EC-133

Knock sensor circuit O;FOo}o e) EC-119

ECM O;FoOf;,of;aoazpyofp;yo};oa}ojfyo}yot}o EC-64

Start signal circuit ie) EC-138
Park/Neutral position switch circuit © O Oyo O EC-173

Power steering oi! pressure switch cir- 0 olo EC-169
cuit

@ ; High Possibility Item (continued on next page)
©; Low Possibility Item
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Symptom Matrix Chart (Cont'd)

SYMPTOM

x=
z S

<x o zr
= bE Ww
a i © & aO Oo ui -|z 33 a J x [e) z ©

w ? 2/16 c)Fi]o)¢
te «<|OQ/0 Wia ls {EIS
x g}e|s O12/2) 2aSYSTEM 6/2/16 o ol/#I2124 4 Reference

— Engine mechanical & other uw Zz/O;o;/u]|zZ Flelo}jz{¢ page
es Oiw!/t/albjz;z;/H eyes
E|_/S12/Sl2/2l/21Sl/s]a]Sle<13/ZIS/SIS/Z12/G/Fle2]s] gs
Bit] Z,o;o{fsa/4ia ia WwW

FioOl/Zz;/%}+n}5]14 Plu? ws, aO/"®l/EI<Julalsf si ol1g12]/2 i>
= WwW < ¥ e) QOlrz Zz r a Q or
<|e/¢ =|g5|2 a;,no] w
Q;2Z;F&}ae}ejirz 2/2/Glwl]wulde
e|/ZiGlel2iSlas/salSisigigieSTIG ESI S/El/elA8l alos) ]a
AA | AB} AC | AD } AE {| AF | AG} AH} AJ | AK | AL | AM]| HA

Fue! Fuel tank OO

Fuel piping OFO!}ratoatl] o O | © O

Vapor lock O

Valve deposit OFO,O!}OTO O}; oO OQ

Poor fuel (Heavy weight gasoline, Low ololololoe old 0 _

octane)

Air Air duct QO], o O O10 O

Air cleaner Onn ie) © O10 a)

Air leakage from air duct . . . . . .
OQO,raoap;~oyoyoypo !] ¢ Oy, o @)(Mass air flow sensor — throttle body) i

Throttle body, Throttle wire @®;e| @ e,|;@e;e e@,;e e FE section

Air leakage trom intake manifold/ olelololololelole O _

Collector/Gasket

Cranking Battery OF,OTO io) O10 oO Oo
Alternator circuit Oyo}, O © O 1 oO @) O EL section

Starter circuit e

Flywheel e _
Clutch interlock switch @) CL section

Inhibitor switch QO AT section

Engine Cylinder head @;@e|;ej;e|e e e O

Cylinder head gasket @;e@e;orc e O | Oo OPO LO

Cylinder block e OP,oOoP,Paoapoa C1 © Cp ©

Piston @e,;@e;o;pye;, oO O Po 7] oO

Piston ring @e,;oy;oy,orc Oy, © OTTO

Connecting rod OPpop;,opoyy, od Oo | © QO

Bearing OPO,oa Por Oyo
Crankshaft OPo;oy,oya Opa O

Valve Timing chain @e,;@efle;o;e mM 7 O O

mechanism | Camshaft @ei;@e;e@e;o];o e|e O
Intake valve @,;oy;,o}e@#];o Oo Ope

Exhaust valve @e,;oyoOP,OLSO a) . O | O

Hydraulic lash adjuster 2) > FO PEO Oyo Oo —_

Exhaust Exhaust manifold/Tube/Muffler/Gasket OP,OoOPO,OLO O 7 O e)
Three way catalyst @,;@7;O PO] o OL oO O

Lubrication On pan/Oil strainer/Oil pump/Oil filter/ e aolololo e e alo
Oil gallery

Oil level (Low)/Filthy oil O,o,;a,o ] Oo OTo O |] oO

Cooling Radiator/Hose/Radiator filler cap OPO ?,O]O?TO OF O Of} O
Thermostat OPFOTo;,oP;PoP,PoPopofy,OPLo yy ©
Water pump OLropop»atztda O [© QO], oO

Water gallery OF,OPOPOLToO Oy O Oo; oO

Cooling fan OPoprop;,vosy;,oP-Fpoypoyzyoyoyz, oO] oa
eoplan level (low)/Contaminated cool- ololololo Oyo ey try

an

@ | High Possibility Item
©; Low Possibility ftem
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TROUBLE DIAGNOSES — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

@ Specification data are reference values.
e@ 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.)

e |f 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 contro! circuit is normal.

MONITOR ITEM CONDITION SPECIFICATION

CMPS:RPM (REF)
@ Tachometer: Connect

Run engine and compare tachometer indication with the CONSULT value.

Almost the same speed as the CON-
SULT value.

MAS AIR/FL SE

Engine: After warming up
Air conditioner switch: OFF

Shift fever: 'N"

No-load

Idle 1.0-1.7V

2,000 rpm 1.5-2.1V

COOLAN TEMP/S @ Engine: After warming up More than 70°C (158°F)

O2 SEN

M/R F/C MNT
@ Engine: After warming up

Maintaining engine speed at 2,000

rpm

0- 0.3V <> 0.6 - 1.0V

LEAN « RICH

Changes more than 5 times
during 10 seconds.

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

value the CONSULT value

BATTERY VOLT @ Ignition switch: ON (Engine stopped) 11 - 14V

iti itch: Throttle valve fully closed 0.35 - 0.65VTHRTL POS SEN e Ignition switch: ON

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

START SIGNAL @ Ignition switch: ON - START ~ ON OFF + ON > OFF

Throttle valve:
ON

iti itch: Idle positionCLSD THL/POS e Ignition switch: ON

(Engine stopped) Throttle valve: ORF
Slightly open

A/C switch OFF" OFF
e@ Engine: After warming up, idle the

AIR COND SIG engine A/C switch “ON” ON
(Compressor operates}

Shift fever "P” or 'N” ON
P/N POS! SW @ Ignition switch: ON

Except above OFF
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TROUBLE DIAGNOSES — General Description
CONSULT Reference Value in Data Monitor
Mode (Cont'd)

MONITOR ITEM CONDITION SPECIFICATION

: ; ; Steering wheel in neutral position OFF
PW/ST SIGNAL e cnuine After warming up, idle the (forward direction)

The steering wheel is turned ON

IGNITION SW @ Ignition switch: ON > OFF ON - OFF

Rear window defogger is operating ON

and/or lighting switch is on
LOAD SIGNAL @ Ignition switch: ON

Rear window defogger is not operat-
; ar : j OFF
ing and lighting switch is not on

@ Engine: After warming up Idle 2.4 - 3.2 msec

e Air conditioner switch: OFF ; ‘ ;
Na USE e Shift lever: 'N”’ .

e No-load 2,000 rpm 1.9 - 3.2 msec.

Idle 6 -10° BTDC
IGN TIMING ditto

2,000 rpm More than 25° BTDC

Idle 20 - 40%
IACV-AAC/V ditto

2,000 rom —

A/F ALPHA e@ Engine: After warming up os engine speed at 200) 75 - 125%

AIR COND RLY @ Air conditioner switch: OFF — ON OFF —> ON

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

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

e@ Except as shown above OFF

@ When cooling fan is stopped OFF

COOLING FAN e@ When cooling fan operates at low speed LOW

e@ When cooling fan onerates at high speed HI

Idle OFF

VALVE TIM SOL*1 | @ Engine: After warming up Racing engine quickly from idle to ON

4,000 rpm

EGRC SOL/V

(EVAP canister . : Idle ON
urge contro! sote e@ Engine: After warming up

P " e Air conditioner switch: OFF
noid valve or EGR .
valve & EVAP can- |° Shift lever: N i i ie No-load Racing engine from idle to OFF
ister purge control
solenoid valve)

3,000 rpm in 1st position

*1: GA16DE except for Europe and Israel
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TROUBLE DIAGNOSES — General Description

Major Sensor Reference Graph in Data Monitor
Mode

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

THRTL POS SEN, CLSD THL/POSI

Below is the data for ‘““THRTL POS SEN” and “CLSD THL/POSI’’ when depressing the accelerator pedal
with the ignition switch ‘‘ON”’.
The signal of ‘“‘THRTL POS SEN” should rise gradually without any intermittent drop or rise after ‘‘CLSD
THL/POSI” is changed from “‘ON”’ to “OFF”.

CLSD THLU/POS! -00°09 THRTL POS SEN -00"09
10:22 +02"69 10:22 x0.1V +02"69

OFF ON , 0 13 26 38 51,

Full » | mo
Release are

Full
Depress

SEF673Q

CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, 02 SENSOR, INJ PULSE

Below is the data for ““CMPS:-RPM (REF)’, ‘‘MAS AIR/FL SE”,", ‘“‘THRTL POS SEN”, “O02 SENSOR” and
“INJ PULSE”’ when revving quickly up to 4,800 rpm under no load after warming up engine sufficiently.
Each value is for reference, the exact value may vary.

858 |
BS

+ o-

+ ey,

E an * “CMPS*RPM(REF)” should increase gradually
cs N- Me while depressing the accelerator pedal and

ti & “ea, should decrease gradually after releasing
a my, . . , :
= te the pedal without any intermittent drop or rise.

© Mm,
a os gg grmnettianntttre nesses

& 8 a reet

68° ‘=

85m |
or
oo
T+} o-

oO

> .

guy fe *“MAS AIPVFL SE” should increase when
wW * : Sngreaoneng depressing the accelerator pedal and should
Z mw an decrease at the moment "THRTL POS SEN" is
e 2cr 7 closed (accelerator pedal is released).
< w
Qe
=s8° x

SEFOS9P
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TROUBLE DIAGNOSES — General Description
Major Sensor Reference Graph in Data Monitor
Mode (Cont'd)

-00"
06

+04°
67

THR
TL 

PO
S 

SEN
-00"

06

+04"
67

- 
02

 
SE

N

09:2
5

-00"
06

IN
J 

PUL
SE

09:2
5

x0.01
V 

09:2
5 

x0.1
V

12
8

+04°
67

MSE
C

10
51

26
 

38
13

25
6

19
2

64
20

15

cn

* “THRTL POS SEN” should increase while -

depressing the accelerator pedel and should

decrease while releasing it.

° “O2 SEN” may increase immediately after

depressing the accelerator pedel and may

decrease after releasing the pedal.

¢ “INJ PULSE” should increase when depressing

the accelerator pedal and should decrease

when the pedal is released.

SEF259QA
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TROUBLE DIAGNOSES — General Description

, ECM harness
\ connector

/ SEF129R

ECM harness protector

MEF 140D

Ln wire |
Tester probe MEC486B

ECM Terminals and Reference Value

PREPARATION

1. ECM is focated behind the center console panel. For this
inspection, remove the center console under cover.

2. Remove ECM harness protector.

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

For Australia

104102f03) frosftoshos iJ2q3}) [4] 2 38)39
‘o7froahog} friofrrajia) Lele LZ 1819] papspor 728 \ao]43| A4KSaeb
rsahs tale x5] [rial a7|ttg ea lig] 49|50 ae

SEF130R

Except for Australia

JS

10; 02hroafroa] os} 0e}t0:1 108 is ase le (9] HSH 6li 711 At 9202 tea] (3713283348 556371 a TH
[voght 10f1 4 aft42]s ight 14}i 1g te} F819 ols Heh 31 4 exe 7128129130) 1404 11424 34 44 464 74

SEF131R
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TROUBLE DIAGNOSES — General Description
ECM Terminals and Reference Value (Cont'd)

ECM INSPECTION TABLE — GA16DE for Australia

Specification data are reference values and are measured between each terminal and 43 (ECCS ground).

TER’ | wiRE
MINAL ITEM CONDITION DATA

COLOR
NO.

[Engine is running.|
[_ 0.3 - 0.6V

. ; Idle speed
1 W/B Ignition signal [Engine is running |

| Approximately 0.9V
Engine speed is 2,000 rpm.

[Engine is running. |
2 | Gy/R_ | Ignition check Approximately 12V EC

Idle speed

[Engine is running.|
3 L/B Tachometer Approximately 0.9V

Idle speed

[Engine is running. |

[Ignition switch ‘OFF”| 0-4V

4 WIG ECCS relay (Self-shut- For a few seconds after turning ignition
off) switch “OFF”

[Ignition switch “OFF”
BATTERY VOLTAGE

A few seconds passed after turning ignition | (44. 14v)

switch ‘OFF’

[Ignition switch “ON

For 5 seconds after turning ignition switch 0.07 - 0.20V
“ON”

8 B/P Fuel pump relay [Engine is running.
[Ignition switch “ON”

BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14V)

switch "‘ON”’

[Engine is running. |
10 B/W ECCS ground [_ Engine ground

Idle speed

[Engine is running. |
BATTERY VOLTAGE

Cooling fan relay Cooling fan is not operating. (11 - 14) ©
13 LG (High speed: For A/T Cooling fan is operating at low speed.

models) [Engine is running. |
Approximately OV

Cooling fan is operating at high speed.

[Engine is running.| BATTERY VOLTAGE
14 LG/R Cooling fan relay Cooling fan is not operating. (11 - 14V)

(Low speed) [Engine is running. |
0.07 - 0.30V

— Cooling fan is operating.

[Engine is running. |

Both A/C switch and blower switch are 0.08 - 0.2V
15 Y Air conditioner relay “ON”,

[Engine is running. |

A/C switch is “OFF”.

BATTERY VOLTAGE

(11 - 14V)

EC-79



TROUBLE DIAGNOSES — General Description
ECM Terminals and Reference Value (Cont'd)

TER-

MINAL WIRE ITEM CONDITION DATA
COLOR

NO.

[ignition switch “ON"'| Approximately 50mV
Malf ion indicat —— ;18 OR/L ied indicator [Engine is running.| BATTERY VOLTAGE

idle speed (11 - 14V)
[Engine is running. |

19 B/w ECCS ground Engine ground
Idle speed

. [ignition switch “ON"} Approximately 0V

20 B/Y Start signal BATTERY VOLTAGE
Igniti itch “START”| gnition switch “STA (it - 14v)

[Engine is running. |

Both air conditioner switch and blower Approximately OV
21 G Air conditioner switch switch are '‘ON’’ (Compressor operates)

[Engine is running.| BATTERY VOLTAGE
Air conditioner switch is “OFF” (11 - 14V)

[Ignition switch “ON"|

Gear position is “Neutral position" (M/T Approximately 0V

Neutral position switch models) eo
90 GOR (M/T models) Gear position is ‘‘N” or ‘‘P’ (A/T models)

Inhibitor switch (A/T A/T models:
models) [Ignition switch “ON” BATTERY VOLTAGE

(11 - 14V)
Except the above gear position M/T models:

Approximately 5V

[Ignition switch ON"
0.35 - 0.65V

. Accelerator pedal released
23 Y Throttle position sensor [ rT ach “ON”

gnition switc

Approximately 4V
Accelerator pedal fully depressed

[Engine is running. |
Approximately OV

05 PU/W Power steering oil pres- Steering wheel is being turned
sure switch [Engine is running. |

[_ Approximately 5V
Steering wheel is not being turned

[Engine is running. |
; Approximately

26 | PU/R | Vehicle speed sensor Front of vehicle raised and front wheels are | 48 - 2.4V (AC voltage)
rotating

[Engine is running.|
Approximately OV

Torque converter clutch Idle speed
30 P/B solenoid valve [Engine is running. | (Warm-up condition)

(A/T models only) BATTERY VOLTAGE
Vehicle speed is 64 km/h (40 MPH) or more | (44 - 44V)

in 'D” position

[Ignition switch “ON”
35 LG/B Blower fan switch Approximately 0V

Blower fan switch is “ON”

EC-80



TROUBLE DIAGNOSES — General Description
ECM Terminals and Reference Value (Cont'd)

TER | WIRE
MINAL ITEM CONDITION DATA

COLOR
NO.

[Ignition switch “OFF"| ov

[!g (11 - 14V)
[Engine is running. |

39 B ECCS ground Engine ground
Idle speed

40 L Camshaft position sen- [Engine is running. | Approximately 2.7V
44 L sor (Reference signal) | idle speed (AC voltage)

42 PU/W_ | IACV-AAC valve (Close) [Engine is running. | (Warm-up condition) BATTERY VOLTAGE

Engine speed is 2,000 rpm. (11 - 14V)
| | Engine ground

Engine is running. (Probe this terminal with
8 B ECCS ground Idle speed © tester probe when

measuring.)

44 B/W Camshaft position sen- [Engine is running. Approximately 2.7V
45 B/W sor (Position signal) idle speed (AC voltage)

[Engine is running. |
0 - Approximately 1.0V

46, W Oxygen sensor After warming up sufficiently and engine (periodically change)
speed is 2,000 rpm.

[Engine is running. | (Warm-up condition)
1.0-1.7V

a OR M nfl Idle speed
ass air flow sensor

[Engine is running. | (Warm-up condition)
1.5-24V

Engine speed is 2,000 rpm.

4a Ww Mass air flow sensor [Engine is running.| (Warm-up condition) 0.008 - 0.02V

ground L. idle speed
49 P/L Throttle position sensor [Ignition switch “ON” Approximately 5V

power supply

[Engine is running. | (Warm-up condition)
50 B Sensors’ ground 0.001 - 0.02V

idle speed

0 - 4.84V

54 BR/Y Engine coolant tempera- Engine is runnin | Output voltage varies

ture sensor 9 9. with engine coolant tem-
perature.

[Engine is running.|
54 Ww Knock sensor 2.0 - 3.0V

Idle speed

[Ignition switch “ON” |
Approximately 0V

56 UR B det Rear defogger is ‘'OFF’’.
ear defogger rela. / [Ignition switch “ON BATTERY VOLTAGE

Rear defogger is ‘'ON”’. (11 - 14V)
56 W/R p ly for ECM ionit ich “ONT BATTERY VOLTAGE
64 WR ower supply for | gnition switc (4 - 14V)
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TROUBLE DIAGNOSES — General Description
ECM Terminals and Reference Value (Cont'd)

TER-
WIRE

MINAL ITEM CONDITION DATA
COLOR

NO.

[Lighting switch ON” BATTERY VOLTAGE
60 | A/G Headlamp switch (14 - 14V)

[Lighting switch “OFF” Approximately 0V

0- 5.0V

63 RIY Intake air temperature [Engine is ranning | Output voltage varies

sensor with intake air tempera-
ture.

64 G/R [Engine is running.| Approximately OV
Data link connector for :

65 [SY | consutt Idle speed (CONSULT is connected and Approximately 4 - 9V
68 G/W turned on) Approximately 3.5V

BATTERY VOLTAGE
70 W/L Power supply (Back-up) lignition switch ‘‘OFF”’

(11 - 14V)

RY Vi E[Ignition switch “ON” na aay CEtAG
IACV-AAC valve (14 - 14V)

101 SB re) {Engine is running. | (Warm-up condition)(Open) ay,

Engine speed is 2,000 rpm.

102 R/B Injector No. 1

104 G/B Injector No. 3 oo. . BATTERY VOLTAGE
Engine is running

107. | Y/B injector No. 2 (11 - 14V)

109 L/B Injector No. 4

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

EGR valve & EVAP M/T models: Jack up front wheels and drive BATTERY VOLTAGE
EG valve can- wheels at 16 km/h (10 mph) (11 - 14V)103 P ister purge control sole- |. Engine speed is 2,000 rpm
noid valve —— : —

[Engine is running. | (Warm-up condition)
Approximately 0V

Idle speed

[Engine is running. |
106 B/Y ECCS ground Engine ground

Idle speed

[Engine is running. |
112 BIY ECCS ground [_ Engine ground

Idle speed

[Engine is running.] ; BATTERY VOLTAGE
L_ idle speed (14 - 14v)

114 Y/R VTC solenoid valve ——— ;
[Engine is running. |

[_ Approximately OV
Engine speed is 2,000 rpm.

[Engine is running.| BATTERY VOLTAGE
Heated oxygen sensor Engine speed is above 3,200 rpm. (11 - 14V)

115 OR heater ground [E —— .
ngine is running.

(A/T models) Approximately 0V
Engine speed is below 3,200 rpm.

{Engine is running. |
118 B/Y ECCS ground Engine ground

Idle speed
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TROUBLE DIAGNOSES — General Description

ECM INSPECTION TABLE — Except GA16DE for Australia
Specification data are reference values and are measured between each terminal and 63) (ECCS ground).

ECM Terminals and Reference Value (Cont'd)

TERMINAL WIRE ITEM CONDITION DATA
NO. COLOR

[Engine is running||
| 0.2 - 0.3V

Idle speed
1 W/B Ignition signal

[Engine is running]
| Approximately 0.7V

Engine speed is 2,000 rpm.

Tachometer [Engine is running]
2 L/B (Models with tachome- | 0.7 - 0.9V EC

ter) Idle speed

{Engine is running||
3 GY/R Ignition check [. Approximately 13V

Idle speed

[Engine is running |

[ignition switch OFF" 0-1V

ECCS relay (Self-shut- L For a few seconds after turning ignition
4 WIG off) switch “OFF”

[Ignition switch “OFF”
| BATTERY VOLTAGE

A few seconds after turning ignition (11 - 14V)

switch “OFF” and thereafter

[Engine is running | BATTERY VOLTAGE
P ion Cooling fan relay (Low L Cooling fan is not operating. (11 - 14V)

speed) [Engine is running]
L_ Approximately OV

Cooling fan is operating.

[Engine is running.}
BATTERY VOLTAGE

; . - Cooling fan is not operating. (11 - 14V)
10 LG Cooling fan relay (High Cooling fan is operating at low speed.

speed) — -
fEngine is running.

| Approximately 0V
Cooling fan is operating at high speed.

[Engine is running ||

L_. Both A/C switch and blower fan switch | APProximately OV
1 YorG | Air conditioner relay are ‘‘ON".

[Engine is running. BATTERY VOLTAGE
L. asc switch is “OFF”. (11 - 14V)

[Engine is running BATTERY VOLTAGE
VTC solenoid valve | Idle speed (11 - 14V)

40 VIR (GA16DE engine mod-

els except for Europe

and Israel)

[Engine is running.]

L Engine is racing quickly from idle to 4,000
rpm at 1st position.

Approximately 0V
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TROUBLE DIAGNOSES — General Description
ECM Terminals and Reference Value (Cont'd)

TERMINAL | WIRE
NO. COLOR ITEM CONDITION DATA

[Engine is running. (Warm-up condition)
| 1.2 - 1.8V

idle speed
16 OR or G | Mass air flow sensor

[Engine is running] (Warm-up condition)
| 1.7 - 2.3V

Engine speed is 2,000 rpm.

0 - 5.0V

Y i 1 - tput volt i18 BR/Y or | Engine coolant temper Engine is running] ou pu vo age varies

GY ature sensor with engine coolant

temperature.

re) E t |[Engine is running.
19 WwW xygen sensor (Excep |. 0 - Approximately 1.0V

for Europe and Israel) After warming up sufficiently
lignition switch “ON"] (Warm-up condition)

|. 0.40 - 0.60V
Accelerator pedal released

20 Y Throttle position sensor
[Ignition switch “ON"|
| Approximately 4V

Accelerator pedal fully depressed

For Israel
22 Camshaft position sen- 1.5-3.0V

30 L sor (Reference signal: | [Engine is running]
Except for Europe) Except for Israel

\ 0.1 - 0.4V

a Ignition switch “ON”| Approximately 1.5V

24 OR/L Malfunction indicator

Jamp [Engine is running] BATTERY VOLTAGE
(11 - 14V)

Knock E [Engine is running]
27 W nock sensor (Except : Approximately 2.5V

for Europe and Israel) Idle speed

Camshaft position sen-

L sor (Reference signal: 1.5 - 3.0V

34 For Europe)

40 Camshaft position sen-_ |[Engine is running]
B/W sor (Position signal: 20-3.0V

Except for Europe and

Israel)

ignition switch “‘ON"|

32 PU/R Vehicle speed sensor -~ Engine stopped and gear position is ‘‘Neu- | Varies from 0 to 5V
tral position”.

L— While rotating drive wheel by hand

[Engine is running.
BATTERY VOLTAGE

+— Rear window defogger switch is ‘‘ON”’. (11 - 14V)
L_ Lighting switch is “ON”.

33 R Electric load switch
lEngine is running,]

ov+— Rear window defogger switch is ‘““OFF’’.
L__ Lighting switch is ON’.
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TROUBLE DIAGNOSES — General Description
ECM Terminals and Reference Value (Cont'd)

TERMINAL | WIRE
ITEM CONDITION DATA

NO. COLOR

Igniti itch “ON”gnition swite Approximately OV
34 B/Y Start signal

ignition switch “START”| BATTERY VOLTAGE
(14 - 14V)

[Ignition switch “ON")

- “N” or “P" position (A/T) ov
Neutral position (M/T)

Neutral position switch/ For Europe and Israel
36 G/OR | inhibitor switch Approximately 2¥ EC

[Ignition ewiieh ON | Except for Europe and
-L Except the above gear position Israel

BATTERY VOLTAGE

(11 - 14V)

lignition switch “OFF"] ov

36 B/R Ignition switch (Except

for Europe) [ignition switch “ON” BATTERY VOLTAGE
(11 - 14V)

37 P/L Throttle position sensor ignition switch "ON | Approximately 5V
power supply

38 BATTERY VOLTAGE
Igniti itch “ON”47 W/R Power supply for ECM __ | [ignition switc | (11 - 14V)

[Engine is running.

LL Both air conditioner switch and blower Approximately OV
4 G or GY | Air conditioner switch fan switch are “ON”.

Engine is running, BATTERY VOLTAGE
L. air conditioner switch is “OFF”. (11 - 14V)

[Engine is running |
L_ OV

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

sure switch [Engine is running]
[_ Approximately 5V

Steering wheel is not being turned.

h (Ignition switch “OFF”| OV
Ignition switc

44 B/R BATTERY VOLTAGE
(For Europe) [ignition switch “ON” (41 - 14v)

{Engine is running |

Thermo control amp. L Both air conditioner switch and blower fan | APProximately ov
44 R/L (Except for Europe and switch are “ON”.

Israel) [Engine is running BATTERY VOLTAGE
L Air conditioner switch is “OFF”. (11 - 14V)

Engine is running.| [_ Approximately 0V
LG/B or Blower fan switch is “ON”.

45 GIy Blower fan switch
[Engine ts running,|

L Blower fan switch is “OFF”.
Approximately 5V
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TROUBLE DIAGNOSES — General Description

ECM Terminals and Reference Value (Cont'd)

TERMINAL WIRE ITEM CONDITION DATA
NO. COLOR

46 W/L Power supply (Back-up) [ignition switch “OFF | BATTERY VOETAGE
(11 - 14V)

101 R/B Injector No. 1

103 G/B Injector No. 3 Engine Te TunTNG] BATTERY VOLTAGE

110 Y/B Injector No. 2 (11 - 14V)

112 L/B Injector No. 4

Engine is running,| BATTERY VOLTAGE
Heated oxygen sensor L Engine speed is above 3,200 rpm. (11 - 14V)

102 OR heater ground E —— -
ngine is running.(For Europe and Israel) z Approximately OV

Engine speed is below 3,200 rpm.

[Ignition switch “ON"|

| For 5 seconds after turning ignition switch
“ON” Approximately OV

Engine is running.404 B/P Fuel pump relay [Eng g.|
(Except for Europe)

ignition switch “ON"|
[_ BATTERY VOLTAGE

5 seconds after turning ignition switch (11 - 14V)

“ON” and thereafter

EVAP canister purge
control solenoid valve | [Engine is running. (Warm-up condition)
(GA16DE M/T models | Approximately OV

Idle speed
except for Europe &

|105 p Israel)
EGR valve & EVAP can- — . us
: | sol {Engine is running | (Warm-up condition)
ister purge control sole- Z BATTERY VOLTAGE

noid valve (For Europe Engine is racing from idle to 3,000 rpm in | (44 - 14Vv)
and Israel, and GA15DE 1st position.
M/T models)

ignition switch "ON"

L For 5 seconds after turning ignition switch
“ON” 0.7 - 0.9V

F | Engine is running.106 B/P uel pump relay | | .
(For Europe)

lignition switch “'ON"|
| BATTERY VOLTAGE

5 seconds after turning ignition switch (11 - 14V)

“ON” and thereafter

{Engine is running,
[_ 10 - 13V

Idle speed

{ACV-AAC valve (Open- [Engine is running |

411 SB ing signal: Except for

Europe and Israel} Steering wheel is being turned.
Air conditioner is operating.
Rear window defogger switch is “ON”.
Lighting switch is ‘ON’.

Approximately 5.0V
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TROUBLE DIAGNOSES — General Description
ECM Terminals and Reference Value (Cont’d)

TERMINAL WIRE
ITEM NDITION DATANO. COLOR co °

iEngine is running,|
| 7 - 13V

Idle speed

t{ACV-AAC valve (Clos- [Engine is running |

PU/W ing signal: Except for

Europe and israel) Steering wheel is being turned. 44 - 14V
Air conditioner is operating. ~
Rear window defogger switch is “ON”.
Lighting switch is “ON”.

113
[Engine is running|

| 11 - 14V
Idle speed

eB JACV-AAC valve (Engine is running]

(For Europe and Israel) Steering wheel is being turned.
Air conditioner is operating. 1- 10V
Rear window defogger switch is '‘ON”’.
Lighting switch is “ON”.

[Engine is running,|
Approximately 0VTorque converter clutch | Idle speed

115 P/B solenoid valve E OW
ngine is running. arm-up condition(A/T models except for Z BATTERY VOLTAGE

Europe and Israel) Vehicle speed is 60 km/h (37 MPH) or (14 - 14V)
more in "'D"' position.

EC-87



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

BATTERY BATTERY |

' a

“r :
OmD= W/L W/L aa Refer to EL-POWER.

IGNITION
We ST | SWITCH
aa OFF ~e- (FEU)

ACC JON

JUNCTION BOX No.2 3W/L (JOINT CONNECTORS) Le)
B/R =

~<D- wal fe)W/L [7 7 le W/L =© , a <i>: LHD models& <>: RHD models
B/R B/R €P: For Europe and10) 4 i }amEEe W/L 6 |e W/L E10) srae° a ce gp: except €D

W/L (6+ W/L EDO B/R B/R <>: For Europe
9) QE: Except €D

<—_ O x1: €D 44
e ® I <NE> 36
I | O mmm: Detectable line

W/L W/L for OTCrr ri €D oem: Non-detectable
f | Bera wl “ie line for OTC

aed GED) {4} {Le}
El

B/R B/A
w/G WR <p

| 99 —_
W/L. W/G W/R W/R W/R B/R

[46]! fai (es) —sfa7_ roa pei]
BATT SSOFF VB VB. CRTN IGN ECM

SW (Eccs
. CONTROL

MODULE)

Refer to last page
— j;—___-—~—s, tS 1 (Foldout page) .
34[Cle] EF (aye[cos)] € CS | {4Je 3/5]1 'slasl6} W lajsiet7is} w [ebdtl°TTM | betste}€D fajaye] CE E19 CHE) | E104
2 iW W

rt.

fomogtoogioquostomod [1 [2131415 [6 CA ESE aoe CHE ETE SESE ES 9
OH 4044 4 944 4041 1334 14 1541 164 | B |G 10}4 1} 12113] 14] L [23]04]25/26|27128|29]30| |40}41]42} 43144|45/45]47]48} |

EC-88
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont’d)
Except GA16DE for Australia

EC-MAIN-Oe2

g@mm: Detectable line
for DTC

ams © Non-detectable
line for DTC

ECM
(ECCS

GND GND GND GND GND’ GND_ GND
—C -C -I -I -E -E -£

B B B/W B/W B/Y B/Y B/Y

@

B B B B/Y
|

1 1
(te)

H.S.

4{5/6]7 [o] 45] 46/47/18 As}e0jesiee 31|32|33]34|35/36)37
23]2425|26|27}28|29|30| [40[44]42}43]44]45|45]47| fel

ls

r

410402103104 105 10610709 | 41213
OGL 1014 4111429111 14 15116 1B | 9 140}44)42) 13144

HEC027
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)
GA16DE for Australia

EC-MAIN-O1
[ear] 7

7.54 | Refer to EL-POWER. 30A

¢ S
/ GW/L

€i0D Fo Refer to EL-POWER.
W/L

st | IGNITIONice) SWITCH
OFF ~@- E114“ L acc fon | @4

e o— eed)
W/L W/L i“ ~
fo fal cces B/A

: | RELAY
: ED B/R

4h
W/G -W/R LED

| e B/R
i l l

W/L W/G W/R W/R B/R

Pol fal eal fen Bal
BATT SSOFF VB VB IGN EOM

SW (ECCS
CONTROL

GND GND GND GND. GND GND pe
-C -I -l -E -E -E

GND

B B B/W B/W B/Y B/Y B/Y

—_ a a oe
@ @ @ @ @rt da _
B B B B/Y peteceabie 1s

mam: Detectable lineo-! Le for OTC
: ammm © Non-detectable£ = line for DTC

Fi3

— Refer to last page
3 (Foldout page) .

i1(—Je] €] ([elx{1] €D 35/1] Eff) ~
3/4[5[6| WwW 5 | L 4le[6} Ww

404]102]403} 1041405] 106 edjedjeei23 38/39
t07{toaltog| (1tolttatte peer 42143
443}444;445) $4416)447) 418 34135136137 49} 50 H.S.

HEC062
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

A we CONNECT , ~

| ECM — |O}CONNECTOR]|
36 «35 44

KD OF

OR Except for Australia and Europe ~
and Israel

: For Australia

: For Europe and Israel SEF132R

3]
HS.

fics) CONNECT

ECM ict CONNECTOR]|

a Lian
G): Except for Australia .

6) : For Australia
SEF133R

CONNECT

A €>
—

ECM —_ |O|CONNECTOR||
88.47, 47 56.61, 61© “tian

, 4): Except for Australiaee ,@) : For Australia

Main Power Supply and Ground Circuit (Cont'd)

INSPECTION START

Start engine.
Is engine running?

No [|
CHECK POWER SUP-y

Yes

1B} Y

PLY-I.
1. Turn ignition switch

2. Check voltage between
ECM terminal 66),
or @ and ground with
CONSULT or tester.
Voltage: Battery voit-
age

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

Ce. GD or CB),
e Harness connectors

Cue),
e Harness for open or

short between ECM
and ignition switch

lf NG, repair harness or
connectors.

foK

Go to "CHECK
GROUND CIRCUIT" on
next page.

CHECK POWER SUPPLY-II.
1. Stop engine.
2. Check voltage between ECM terminal

or @ and ground with CONSULT
or tester.
Voltage: Battery voltage

NG Check the following.Y

SEF134R

® DISCONNECT tas DISCONNECT

Ae We)
| ecm — {Olconnector}} [3]

38.47, 47 58.81, 61 5 ;

@|_| =
@) ,@: Except for Australia

' : For Australia SEF135R

OK

Y

e@ Harness connectors

(wat) or CF4), Curt)
e@ Harness connectors

Bt), EBD or CD.
e@ Harness connectors

(uz),
@ Joint connector
e 7.5A fuse
e Harness for open or

short between ECM
and battery

lf NG, repair harness or
connectors. ©

CHECK POWER SUPPLY-HI.
1. Turn ignition switch ‘‘ON” and then

“OFF”.
2. Check voltage between ECM terminals

68), @, or 6), €) and ground with
CONSULT or tester.
After turning ignition switch “OFF”,
battery voltage will exist for a few
seconds, then drop to approximately
ov.

OK

NG

Case-2

Go to [B] “CHECK
GROUND CIRCUIT”’ on
next page.

Y

Case-1: Battery voltage
does not exist for a
few seconds.

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

»| Goto “CHECK ECCSCase-1

EC-91

RELAY” on next page.



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

_/ J |
CHECK HARNESS CONTINUITY NG Repair harness or con-
BETWEEN ECCS RELAY AND ECM nectors.
1. Disconnect ECM harness connector.
2. Disconnect ECCS relay.
3. Check harness continuity between

ECM terminals 6), @, or 6, @
and terminal ©).
Continuity should exist.

/ lf OK, check harness for short. Check the following.
SEF129R e@ Harness connectors

e Harness connectors

_ ECM harness
connector hd

5

CHECK VOLTAGE BETWEEN ECCS Nee o
RELAY AND GROUND. Joi t tor
1. Check voltage between terminals @, @ voint connecto

@ and ground with CONSULT or
tester. e Harness for open or
Voltage: Battery voltage short between ECCS

q _ relay and battery
© © OK if NG, repair harness or

connectors.
AEC684

Y
NG

td sa" iS gery. || CHECK OUTPUT SIGNAL CIRCUIT. »| Repair harness or con-HS €&> 1. Check harness continuity between nectors.
= = ECM terminal @ and terminal @.

ECM |OICONNECTOR 3 Continuity should exist.
1 lf OK, check harness for short.

TS.

l2
4 L5 |

, OK

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

« relay terminals @) and @.Ce 2. Check continuity between relay ter-
MEC308B minals @ and ©.

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

No voltage applied:
co No continuity

O—
\"

.

| 5 |
1| 2

Replace ECCS relay.y

3
—_

SEFO23M

EC-92



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Except for Australia

| ecm — [O}connector])
6*13*39°1079108e116
ereeenevmmemnyptarrmernenennrmned

[2]

For Australia

ml
Ae @®

|| ecm — |O;CONNECTOR]!
10°19*39*°43¢1061 129118
eS

[a] |
SEF136R

Main Power Supply and Ground Circuit (Cont'd)

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

screws.

3. Disconnect ECM harness connector.
4. Check harness ae a

ECM terminals : , &, @,
(107), C108), (116), or @, ©, ®, @,
C106), (112), (418) and engine ground.
Continuity should exist.
lf OK, check harness for short.

NG

ok

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

INSPECTION END

EC-93

y Repair harness or con-
nectors.



TROUBLE DIAGNOSIS FOR DTC 11

Sealed cover
Rotor head

Light emitting
diode

Photo diode

Wave
forming circuit Rotor plate

SEF613B

180° signal slit for No. 1 cylinder
Wyyl Wy

ty 1° signal stit
“iy

%,
“2\_-180° signal slit

Camshaft Position Sensor (CMPS)
The camshaft position sensor is a basic component of the
ECCS. It monitors engine speed and piston position. These
input signals to the ECM are used to control fuel injection, igni-
tion timing and other functions.
The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for a 1° (POS) sig-
nal (except for Europe and Israel) and 4 slits for a 180° (REF)
signal. The wave-forming circuit consists of Light Emitting
Diodes (LED) and photo diodes.
The rotor plate is positioned between the LED and the photo
diode, The LED transmits light to the photo diode. As the rotor
plate turns, the slits cut the light to generate rough-shaped
pulses. These pulses are converted into on-off signals by the
wave-forming circuit and sent to the ECM.

° %

-_
LS

w
UA >
Rotor plate SEF853B

180° signal slit for
No. 1 cylinder

180° signal

Rotor plate SEE 194N

Diagnostic
er Check Items

Trou Code Malfunction is detected when .... (Possible cause)

YW @ Either 1° or 180° signal is not entered to ECM for |@ Harness or connectors

specified engine speed.

speed.

the first few seconds during engine cranking.

e Either 1° or 180° signal is not entered to ECM often
enough while the engine speed is higher than the

e@ The relation between 1° and 180° signal is not in
the normal range during the specified engine

(The camshaft position sensor circuit is open or
shorted.)
Camshaft position sensor
Starter motor (Refer to EL section.)
Starting system circuit (Refer to EL section.)
Dead (Weak) battery

EC-94



TROUBLE DIAGNOSIS FOR DTC 11
Camshaft Position Sensor (CMPS) (Cont'd)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

2) Crank engine for at least 2 seconds.
OR

(et) 1) Crank engine for at least 2 seconds.
é&/ 2) Turnignition switch ‘OFF’, wait for at least 5 seconds

and then turn “ON”.
3) Perform ‘Diagnostic Test Mode Il’ (Self-diagnostic

results) with ECM.
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TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS) (Cont'd)
For Europe and Israel

EC-CMPS-01

<L>: LHD models 1: <ED 40
Refer to <A>: AHD models <I> 30

7.5A | EL~POWER . JUNCTION BOX €0>: For Europe *2: €D 34No .2 (JOINT GD: For 1 1 CD 22
T CONNECTORS) : For Israe

W/L1
O—D— W/L WAL {7 PZ ]p W/L

W/L W/L <D—O
|

W/L

mmm: Detectable line | |
for DTC WL

om - Non-detectable
line for DTC [W/R e

nesueiaeron TPOSITION W/L W/L
SENSOA) Tm cces
€24 Ley L4] | 6 RELAY

B L at

fe W/R W/G
ia i

JOINT i e
CONNECTOR-6 iE

\ce) At _ |
@ =a ri — OF o—e

| ]
LoL w/R W/R W/R W/G

| ] ei] [xell fos! [47] Mel Fa
B B B REF REF CRIN VB VB SSOFF ECM
rt (ECCSa | CONTROL
i MODULE)
= a —

€13 EL

Refer to last page
FS (Foldout page) .

x 4/2 SBA1Gab cy Gelb « Base, Ay CD GD
~

a
l

w
o

= =
)PTUs FUT LEE IRE FE ELE aT 44]42}43)44] 3 [23]24|25126127}28|29]30} [4014 4142143/44145146/47/48])

——

loMoMogodoqoaoniod |ile]314l5le 7H 0} 15]16]17]418|19|20|24]22| [34] 32133] 34] 951d0137 | 20 y.

HECO028
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TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS) (Cont'd)
Except for Europe and Israel

are

EC-CMPS-02

7 5A Refer to EL-POWER. mmm: Detectable line
for DTC

? 
ame: Non-detectable

WL 
line for DTC

W/L

W/L wan
[57 DISTRIBUTOR8) (CAMSHAFT

W/L 
POSITION

SENSOR)

e— = m
0 d
s

oe

JOINT
CONNECTOR-6

—t}—_ 15

= I

= 
=L=

_
sh

u 
tp

s
= 

@
 = 

@
 eee 

5S

=~

LO

=@
 

==
 \

 
ba

s
{
 

\
 

I
 

\
\
 

|
 

\
 

i

= 
9

@-------
-------’

=
}

3 5 a ap oh Bp

wD N
S = ea

l
N

S =

(Q
e 

0 
ee

e 
@

SSOFF VB VB REF REF POS POS ECM rl
(ECCS B B
CONTROL j
MODULE)

a

E13

Refer to last page
FS (Foldout page) .

F3 4[2(C 3/3 xXSN xext T — [alslelziel > w cee cy Gl@GaGm ey OB) C104

w
rOt 104 a tls 12d 134 44416111 [8 23|24|25/26|27|28|29]30} 140/41]42]43144[45[46147/48]}

—

TOtoA10F104 opiogio7iod 14 3] 4[S {67 | (0) Heisei 7 se ote024 EVIESEREVIESESEDESES y.

HEC029
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TROUBLE DIAGNOSIS FOR DTC 11

GA16DE for Australia

Camshaft Position Sensor (CMPS) (Cont'd)

EC-CMPS-0O14

BATTERY

_ wm - Detectable line¢ 7 5, | Refer to EL-POWER. peat a

[41] was © Non-detectablet 44 line for OTC
W/L

W/L
cal E101)

Whe MB) w/R
(el Ss] DISTRIBUTORar (CAMSHAFT
W/L POSITIONi SENSOR)

(
e Gy ay ey

| L B/W B
W/L W/L _.

fo ay t ( s
° ‘To!
; | |

W/G W/R ! |
! 1
| | JOINT

| CONNECTOR-6

on
e ‘ ~—it—_ a e
|
@ eo ®@| I i | i l

W/G W/R W/R LL B/W B/W

[4] (sel Weal [40] Waal (fai asi rl
SSOFF VB VB REF REF POS POS ECM

SONTROL nogMODULE) oul ‘|
a =

14{C 2 KS SI Refer to last page
3[4[s{6} w x) oo GEhTtTs) ey GT2[3/41516) cy (Foldout page) .

= ED

104] 102] 03} [104]105] 106 Deis [aelae
407108] 109] {440[4414/112 eral 22143
143{114/145) {ttel147] 118 aeeaT (49/50 H.S.
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TROUBLE DIAGNOSIS FOR DTC 11

Camshaft position sensor
harness connector
. \

AEC815

Camshaft Position Sensor (CMPS) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

DISCONNECT

Liss)
TS.

[><)

516)

pay

CHECK POWER SUPPLY. NG

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

OK

3

,| Check the following.
e Harness for open or

short between camshaft
position sensor and

ECCS relay
lf NG, repair harness or
connectors.

SEF524Q

cs DISCONNECT é

A€ > &)
sl

6

ha \
SEF463Q

CHECK GROUND CIRCUIT.
NG

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

screws.

3. Check harness continuity between
terminal @) and engine ground.

,| Repair harness or con-
nectors.

For Europe and Israel, and GA15DE <1
engine models Engine ground (GOAGD)

\

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

OK

t

CHECK INPUT SIGNAL CIRCUIT. NG. Repair harness or con-
1. Disconnect ECM harness connector. nectors.
2. Check harness continuity between

terminal @ and ECM terminals 1,
@, or @, @ or @, terminal
@ and ECM terminals @, or
@, @).
Continuity should exist.
If OK, check harness for short.

OK
Y.

CHECK COMPONENT
NG

(Camshaft position sensor).
Refer to ‘‘COMPONENT INSPECTION”
on next page.

OK
q

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

1 Trouble is not fixed.
A

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

Y

INSPECTION END

EC-99

,| Replace camshaft position
sensor.



TROUBLE DIAGNOSIS FOR DTC 11

a

DISCONNECT

ECM [Of CONNECTOR]
22,22, 30, 81 49» 40

Uf

hiss DISCONNECT

TS.

P<]

4[5]6 )

[a]
5 @: For Israel
@), @ : For Europe

DISCONNECT

A
| ECM — {OlCONNECTOR]|

431, 4041. 45 22 430,40 , 44

6

€>
at

C27 347516)

| (ai
[2]

||

(A®@), ,&),@ : Except for Australia
49), ' @,@ : For Australia SEF137R

aw CONNECT 3)

ir
~ @ © |

7 AEC689

SEF887K

Camshaft Position Sensor (CMPS) (Cont'd)

COMPONENT INSPECTION

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

@, @and ground with AC range.

Terminal Voltage

@): Except for Europe and Israel
@): For Europe and Israel! (180°

signal)

@: Except for Europe and Israei
(1° signal)

Tester's pointer fluctuates between

5V and OV.

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 DTC 12

Mass Air Flow Sensor (MAFS)
The mass air flow sensor measures the intake air flow rate by
taking a part of the entire flow. Measurements are made in such
a manner that the ECM receives electrical output signals var-
ied by the amount of heat emitting from the hot wire placed in
the stream of the intake air.
When intake air flows into the intake manifold through a route
around the hot wire, the heat generated from the hot wire is
taken away by the air. The amount of heat depends on the air
flow. On the other hand, the temperature of the, hot wire isLZ. ,

Hot wire . \
SEFIs4N| automatically controlled to a certain number of degrees.

Therefore, it is necessary to supply the hot wire with more
(O O electric current in order to maintain the temperature of the hot

wire. The ECM knows the air flow by means of the electric
change.

ee ©
Mov wire SEF695K

Diagnostic oy Check Items
Trouble Malfunction is detected when ... :

(Possible Cause)
Code No.

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

is entered to ECM. (The sensor circuit is open or shorted.)

e@ Mass air flow sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition switch ‘ON’, and wait for at least 6
seconds.

2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait for at least 3 seconds.

OR
() 1) Turn ignition switch “ON”, and wait for at least 6

seconds.
2) Start engine and wait for at least 3 seconds.
3) Turn ignition switch “‘OFF’’, wait for at least 5 seconds

and then turn ‘‘ON”’.
4) Perform ‘‘Diagnostic Test Mode H’’ (Self-diagnostic

results) with ECM.
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TROUBLE DIAGNOSIS FOR DTC 12

Mass Air Flow Sensor (MAFS) (Cont'd)
GA14DE, 16DE engine for Europe and Israel, and GA15DE engine

EC-—MAFS-04
BATTERY

7 5A Refer to EL-POWER.

¢ <>: LHD models
¥ <A>: AHD models

we <>: For Europe and Israel
OmD— W/L W/L €&: Except €D

mm: Detectable line
for DTC

W/L wae > Non-detectable
line for DTC

6C
W/L JUNCTION BOX No.2

(JOINT CONNECTORS)

O—D=— wt 7 Zh W/L

w/Rbee
O—ED= W/L W/L [3]

MASS AIR
W/L L6]k W/L —<ED=O FLOW SENSOR

Fi2)

_—[ ) J { B G
| -

W/L W/L r 1

fo if! Fot dn} ECCS { t JOINT: ° | aw it CONNECTOR
te

w/G wan Le

Quae=@=a=(_) omy| rT | | |
W/G W/R W/R W/A B B G rm
[fl Gel tf [foal [en (ee) fel Le

SSOFF VB VB CRTN ND ND GA+ | ECM r |—A -A (Eccs e |
CONTROL
MODULE) = a5

Refer to last page
4 [C2 | 1/2 = 3 ( 2 7 aa are (Foldout page) .
3/4516 4[5]6]716] w 21D 6 IESE! YW Y G ce

3]
2X4] oo

i]

al
e

rHOM ON tilt tata iattoie 1819 [10144|42[43] 14} LI |23 26/27[28/29]30] |40|4 1/42] 43]44]45/46] 47

ror.
——

OOM OMoMOGHOGHOTHOG 1421314151617 1 [| [altels7|sel1oleoled oe] [ailaolaaiaa|selseay ED yr.
24/25

HEC030
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TROUBLE DIAGNOSIS FOR DTC 12
Mass Air Flow Sensor (MAFS) (Cont'd)

GA16DE engine models except for Europe and Israel

EC-MAFS-02

¢ 7.5A Refer to EL-POWER.

a

W/

W/

Detectable line
for DTC

Non-detectable
line for DTC

MASS AIR
FLOW SENSOR

€2D

JOINT
CONNECTOR

= a)

W/G W/R W/A OR W

[4] (eel [a7 fae fizSSOFF VB. VB GA+ QA- ECM [ l

MODULE) e@ |
ae =

€13)

Refer to last page
_ (Foldout page) .

tle[—]3 gE x] cK
aslel7ie] w Xa @eI3D Br GHG) ey (WE) | ied)

5 |

w
if

—

Toa omoatostogioviod [42] 3] 41516 710] Ta a PPI EW ESI EN ESIESIREIRZIESI SEDs) A
fa spn ttf 14 14 45/446] | B | 9 [40] 4 4)42] 13] 414] LJ [23]24)25/26/27/28|29}30] |40|4 1/42] 43/44] 45146147 Lal

e

HECO31

EC-103



TROUBLE DIAGNOSIS FOR DTC 12
Mass Air Flow Sensor (MAFS) (Cont'd)

GA16DE for Australia

EC-MAFS-014

Refer to EL-POWER. mam: Detectable line
7.5A for OTC

=e: Non-detectable
¥ line for DTC

W/L

I
W/L

‘

@
I

W/L

al

GG
W/G

ra}—_—

W/G

41 (Se) ferSSOFF VB VB QAt+ GQA- ECM [ l

MODULE) @ |
£ =

€14
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)£01]402|103] |404]105{40 4/213] [4] 20je4[e2|e3

107{108) 109) [t1ofats}iaa| SLEL71819} Vio} 1) C) | | Jedleslesie7ias
olai|_aiealsspdelaserestsi |
a7{aalecI63164)65 0 |e

51/52} |66|67/68)69)8
/
 8

/8

S1
8443}444]445) }146)447) 448) ea ee

HEC064

EC-104



TROUBLE DIAGNOSIS FOR DTC 12

GA15DE engine

‘Mass air flow sensor
{_ harness connector
I

For Europe _—
LEand Israel a

A \)
. Mass air flow sensor
Nie connector

AW (EK

Mass Air Flow Sensor (MAFS) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

GA16DE engine models except for \\Europe and Israel Rae —~\\\
~ A

Mass air flow sensor
COYNINharness connector i yy

patiey/ | A
MEC281BA

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 positive voltage

NG

OK

EE] - ¥

Repair harness or con-
nectors.

DISCONNECT

DME
* Cite) 5 wh

Cy

%* 1: For Europe and tsrael, and GA15DE engine
*& 2: GAI6DE engine models except for

Europe and tsrael SEF139R

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 (2) and ECM terminal 4? or

or engine ground.
Continuity should exist.
If OK, check harness for short.

NG

OK

Y

y Repair harness or con-
nectors.

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

NG

OK

y

Y

Repair harness or con-
nectors.

For Europe and Israel, and GA15DE _<.1
engine models

\ Oil filler cap

SS So MEC256BA

CHECK COMPONENT
(Mass air flow sensor).
Refer to “COMPONENT INSPECTION”
on page EC-107.

NG

Y

OK

é

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

Y

Trouble is not fixed.

BW ee
Engine ground

Power steering

fluid reservoir

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

Y.

INSPECTION END

EC-105

Replace mass air flow
sensor.



TROUBLE DIAGNOSIS FOR DTC 12

| For Europe and Israel, and
GAI5DE engine

cS DISCONNECT

TS.

@ “1S |+

GA16DE engine models except for
Europe and Israel

DISCONNECTpy. i€ DISCONNECT
TS.ECM ef CONNECTOR =

@) : Except for Australia
: For Australia SEF140R

For Europe and Israel, and
ivr engine models

e SS DISCONNECT

L_ECM ha 121d;
GA16DE engine models except for
Europe and Israel

ia DISCONNECT e&

is

| ecm |O;CONNECTORI}=|
Ge) ; Except for Australia

G) : For Australia SEF141R

Mass Air Flow Sensor (MAFS) (Cont'd)

EC-106



TROUBLE DIAGNOSIS FOR DTC 12

Mass Air Flow Sensor (MAFS) (Cont'd)

y. ay & > COMPONENT INSPECTION

= 2 SS Mass air flow sensor
» Cin 1. Turn ignition switch “ON”.

2. Start engine and warm it up sufficiently.
3. Check voltage between terminal @ and ground.

Da | | DY Conditions Voltage V
eo OF eo Ignition switch ON” (Engine stopped.) Less than 1.0

: For Europe and Israel, and GA15DE engine

oy

models Idle (Engine is warmed-up sufficiently.) 1.2- 1.8
* 2: GAIG6DE engine models except for - - .

Europe and Israel SEFI42A| 4. If NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust.

-

O O

O

Liter wire

O

SEF695K

4 Hot wire
SEF154N

EC-107



TROUBLE DIAGNOSIS FOR DTC 13

Sensor

—

/ ¥Gasket

Terminal
Engine Coolant Temperature Sensor (ECTS)
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.

SEF594K

20+ < Reference data>

19F Engi lant t -gf ngine ote emper Voltage Resistance
4r Acceptable V kQ)g p on 7° (V) (

>t C (°F)
5 ss —_ -§ as 10 (14) 4.4 7.0 - 11.4

& ost 20 (68) 3.5 2.1-2.9
0.27 50 (122) 2.2 0.6 - 1.0
0O.4tu4 n 1 rn 1 mn rn

-20 0 20 40 60 80 100 .(-4) (32) (68) (104) (140) (176) (212) 90 (194) 0.9 0.23 - 0.26
Temperature °C (°F) SEFO12P

Diagnostic
Check Items

Trouble Code Malfunction is detected when ... :
N (Possible Cause)

oO.

13

is entered to ECM.

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

(The sensor circuit is open or shorted.)

e@ Engine coolant temperature sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

OR
(® 1) Turn ignition switch ‘‘ON” and wait for at least 5 sec-

onds. .
2) Turnignition switch ‘OFF’, wait for at least 5 seconds

and then turn “ON”.
3) Perform ‘‘Diagnostic Test Mode Il’’ (Self-diagnostic

results) with ECM.

EC-108



TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature Sensor (ECTS)
(Cont’d)

EC-ECTS-01

ENGINE COOLANT
aN TEMPERATURE

SENSOR

€i)

se EC*4 B <p: For Europe and
Israel

<>: Except <ED
¥1---<ED GY | BE BR/Y

mum: Detectable line
for DTC

ame: Non-detectable
" | line for DTC

|
%4 B B

NEI fea {es}
TW GND GND ECM

~ (ECCS
CONTROL
MODULE)

x €i)
GJ2) ey

——<

posftoatosiogtomfiogtio7tod [4 [213 [4[5[6 71/0] 15]46]47116]19|20|24]22] [34]32[33]34]35]36]37|36]39 ts)
OU 1044 4414 1248 14 44H 4544 16) | B | 9 [40]44]42]13}14] 4 [23]24}25}26[27|28|29130] 140141|42143]44]45/46/47/48})

HEC032
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TROUBLE DIAGNOSIS FOR DTC 13
Engine Coolant Temperature Sensor (ECTS)
(Cont'd)

GA16DE for Australia

EC-ECTS-01

ENGINE COOLANT
TEMPERATUREAw SENSOR

: Detectable line
for DTC

: Non-detectable
line for DTC

fy {
:

|
 |

= —
_-

BR/Y B

(eal {Soll
TW GND ECM

(ECCS
CONTROL
MODULE)

€1)
GY

eo}

101]102]103] [104]105/106] _ J 41213] | 4 | eojesfeeie3]__ [38] 39} 140}41]_[S3/54)56)_ | 56]to7ltoaltoat fa1olsaal442 mee fa O 24]25|26|27|28] [45] 43| 144145146157(58/59)60} Gl
19] H.S.

(es
)

413)444}115) [116]4471 118) ee EE VEDE ES 49/50 Sees "

HECO65
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TROUBLE DIAGNOSIS FOR DTC 13
Engine Coolant Temperature Sensor (ECTS)
(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

HD Oh

Yo)
SEF518Q

3 S DISCONNECT
€

11>)

@ Lay
SEF519Q

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. ~ | @ Harness for open or
2. Disconnect engine coolant tempera- short between ECM

ture sensor harness connector. and engine coolant

3. Turn ignition switch “ON”. temperature sensor

4. Check voltage between terminal @ lf NG, repair harness or
and ground with CONSULT or tester. connectors.

Voltage:

, Approximately 5V

OK

1B /
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. ~ | @ Harness for open or
2. Check harness continuity between short between ECM

terminal G@) and engine ground. and engine coolant
Continuity should exist. temperature sensor

If OK, check harness for short. lf NG, repair harness or

OK connectors.

y

NGCHECK COMPONENT

(Engine coolant temperature sensor).

Refer to ‘COMPONENT INSPECTION"

on next page.

Y

OK

vy

Disconnect and reconnect harness con-

nectors in the circuits. Then retest.

vy

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.

Y.

INSPECTION END

EC-111

Replace engine coolant

temperature sensor.



TROUBLE DIAGNOSIS FOR DTC 13
Engine Coolant Temperature Sensor (ECTS)
(Cont'd)
COMPONENT INSPECTION

Engine coolant temperature sensor

Check resistance as shown in the figure.

Temperature °C (°F) Resistance kQ

20 (68) 2.1-2.9

50 (122) 0.68 - 1.00

SEF152P 90 (194) 0.236 - 0.260

lf NG, replace engine coolant temperature sensor.

EC-112



TROUBLE DIAGNOSIS FOR DTC 21

AEC832

Ignition Signal

COMPONENT DESCRIPTION

Ignition coil & power transistor (Built into distributor)
The ignition coil is built into distributor. The ignition signal from
the ECM is sent to the power transistor. The power transistor
switches on and off the ignition coil primary circuit. As the pri-
mary circuit is turned on and off, the proper high voltage is
induced in the coil secondary circuit.

Diagnostic9 ar Check Items
Trouble Malfunction is detected when ... j

(Possible Cause)
Code No.

21 @ The ignition signal in the primary circuit is not e Harness or connectors

entered to ECM during engine cranking or running. (The ignition primary circuit is open or shorted.)
e Power transistor unit.

e Resistor

e@ Camshaft position sensor

e Camshaft position sensor circuit

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: If both DTC 11 and 21 are displayed, perform TROUBLE
DIAGNOSIS FOR DTC 11 first. Refer to EC-94.
1) Turn ignition switch ‘‘ON”’.
2) Select ‘DATA MONITOR” mode with CONSULT.
3) Start engine.

OR
(#) 1) Turn ignition switch “ON”.

2) Start engine.
3) Turn ignition switch “OFF’’, wait for at least 5 seconds

and then turn ‘‘ON”’.
4) Perform ‘‘Diagnostic Test Mode II"’ (Self-diagnostic

results) with ECM.

EC-113



TROUBLE DIAGNOSIS FOR DTC 21
ignition Signal (Cont'd)

EC-IGN/SG-0 1

BATTERY <I>: LHD models
<B>: RHD models

30A Refer to EL-POWER. <P: For Europe and Israel
E>: Except €D

G mam: Detectable line
for OTC

rel =— =: Non-detectable
me ST IGNITION line for OTC

. SWITCH B/R
e- ( ra

Acc [ON [7 }
IL3J)

B/R t
es ~ | CONDENSER
& IGNITION DISTRIBUTOR

COIL €2)/) /\ 5 TRANSISTOR €25B/A B/R

i CU
B/R B/R

O G W/B B/W

|
O { t To ECM

(ECCSG @= B/Y > control
— module)

RESISTOR

€26)
Li Ti

SPARK PLUG GY/A W7B ri
[3] a B/Y B B

ECM IGN IGN a(ECCS CK ou!CONTROL. i
MODULE) = a

€if €13

fo 1 EEE EE H Refer to last page
\ i \ BZ 5 \ (Foldout page) .
t 1 2 3 5 1 y t t AN yan 4‘elaie} > fais] GO: gape =) qe @ :
\ W W \ \ GY GY ' ,

4[t—|2] jes ms
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m1
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TROUBLE DIAGNOSIS FOR DTC 21

Ignition Signal (Cont'd)
GA16DE for Australia

EC-IGN/SG-01

08 Refer to EL-POWER. mmm: Detectable line
for DTC

+ mee: Non-detectable
G line for DTC

ul
ore * ST | IGNITION EC

. SWITCH B/A
eo

ACC JON 7

L3 J)

oa f - CONDENSER
B IGNITION DISTRIBUTOR

COIL@ ; FOmER on] |
B/A

(L.8J] Lat} |L2J}
W/B B/WG

| | To ECM
e- 3 B/Y > (ECCS control

G dule)
| 4 |

RESISTOR

€26)
Lit [2 |

~ Y/

WH
C 

A
H

Ha
d 

oH

SPARK PLUG 6Y/R w/B
al i rl
IGN IGN ECM ByY 8 B
CK (ECCS

CONTROL «ff
MODULE) @

a =
€13)

! ' Refer to last page
(Foldout page) .
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TROUBLE DIAGNOSIS FOR DTC 21

Ignition coil & power

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

@, transistor harness connectors
5

INSPECTION START

;

AEC832

Gy

DISCONNECT

'€>
i

7{8)

“+ $

N

|
SEF468Q

Ras) DISCONNECT é

TS. (Ge
ARIE

SEF469Q

ia DISCONNECT is) DISCONNECT

HS. TS.

ecm lOlconnectorll Gas] 4TS16)

[2]
SEF470Q

Yes
Turn ignition switch ‘OFF’, and restart [» ®
engine.
Is engine running?

No
Y NG

CHECK POWER SUPPLY. »| Check the following.
1. Turn ignition switch OFF”. e@ Harness connectors
2. Disconnect ignition coil harness con- (Fa), or (#5),

nector. (M41)
3. Turn ignition switch “ON”, ® e Harness connectors
4. Check voltage between terminal CORGD)and ground with CONSULT or tester. ue),Voltage: Batt It e Harness for open or

oltage: Batlery voltage short between ignition
OK coil and ignition switch

If NG, repair harness or
connectors.

1B y Ne
CHECK GROUND CIRCUIT. »| Repair harness or con-
1. Turn ignition switch “OFF”. nectors.
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

CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or con-
1. Disconnect ECM harness connector. nectors.
2. Check harness continuity between

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

OK
bd NG

CHECK COMPONENTS »| Replace malfunctioning
(Ignition coil, power transistor). component(s).
Refer to ‘COMPONENT INSPECTION”,
EC-118.

OK ~
Y

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

y

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-116



TROUBLE DIAGNOSIS FOR DTC 21

aai
e

‘ HS. lO} —
2 3

| ECM

(ea [a

bd €&DISCONNECT

}
@) : For Australia

G) : Except for Australia SEF143R

ignition Signal (Cont'd)
®

z |
CHECK INPUT SIGNAL CIRCUIT.

1. Stop engine.

2. Disconnect ignition coil harness con-

nector.

3. Strip tape covering resistor and dis-

connect the connector.

4, Disconnect ECM harness connector.

5. Check harness continuity between

ignition coil terminal and resistor

terminal (@), resistor terminal @
and ECM terminal @ or @.
Continuity shoufd exist.

If OK, check harness for short.

NG

OK
Y

> Repair harness or con-

nectors.

CHECK COMPONENTS

(Resistor).

Refer to ‘COMPONENT INSPECTION”

on next page.

NG

Y

OK

d

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

Vv

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-117

Replace resistor.



TROUBLE DIAGNOSIS FOR DTC 21
Ignition Signal (Cont'd)
COMPONENT INSPECTION

Liss) Ignition coila Disconnect ignition coil harness connector.
(lz) 2. Check resistance as shown in the figure.

Terminal Resistance [at 25°C (77°F)]

; ® - (Primary coil) Approximately 1

- inal istrib-[Q] 3) Secondary terminal on “stp Approximately 10 k®
\ » _ o utor head (Secondary coil)
Distributor head - SEF472Q

lf NG, replace ignition coil.
3. For checking secondary coil, remove distributor cap.
4. Check resistance between ignition coil harness connector

terminal @ and the secondary terminal on the distributor
head.
If NG, replace distributor.

~ Power transistor Power transistor
terminals > i j iaprtiety ath | 1. Disconnect power transistor harness connector. _

‘e 2. Check power transistor resistance between terminals @

et,

and ;

Terminals Resistance Result

Not 0Q OK
@ and

fal 0Q NG

Les lf NG, replace distributor.
SEF473Q

Resistor

1. Disconnect resistor harness connector.
a 2. Check resistance between terminals @ and @.

FE Resistance: Approximately 2.2 kQ [at 25°C (77°F)]
lf NG, replace resistor.

AEC841

EC-118



TROUBLE DIAGNOSIS FOR DTC 34

PIEZO-ELEMENT

Knock Sensor (KS)
The knock sensor is attached to the cylinder block. It senses
engine knocking using a piezoelectric element. A knocking
vibration from the cylinder block is sensed as vibrational pres-
sure. This pressure is converted into a voltage signal and sent
to the ECM.

Terminal
SEF598K

Diagnostic
Check ItemsTrouble Code Malfunction is detected when .... ¢ m

No . (Possible Cause)

34 e An excessively low or high voltage from the knock |@ Harness or connectors

sensor is entered to ECM. (The knock sensor circuit is open or shorted.)

e Knock sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

"
2)

Turn ignition switch ‘ON’ and select ‘DATA
MONITOR” mode with CONSULT.
Start engine and run it for at least 5 seconds at idle
speed.

OR

@ ”
2)

3)

Start engine and run it for at least 5 seconds at idle
speed.
Turn ignition switch ‘OFF’, wait for at least 5 seconds
and then turn ‘‘ON”.
Perform ‘Diagnostic Test Mode li" (Self-diagnostic
results) with ECM.

EC-119



TROUBLE DIAGNOSIS FOR DTC 34

Knock Sensor (KS) (Cont’d)
Except for Europe and Israel

EC-KS-014

ECM
(ECCS
CONTROL
MODULE)

KNK mum: Detectable line
eZ} for DTC

W 
ame: Non-detectable

line for DTC
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| |
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igi
igi
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TROUBLE DIAGNOSIS FOR DTC 34
Knock Sensor (KS) (Cont'd)

GAT6DE for Australia

mmm: Detectable line
for DTC

ames: Non-detectableECM "(ECCS line for DTC

CONTROL
MODULE)

KNK

4]
W

ha
t |
| |
| |
| !
| |
\ {

Ww
E15)(2 ap inal

Ww JOINT
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TROUBLE DIAGNOSIS FOR DTC 34

Knock Sensor (KS) (Cont'd)
For Europe and Israel, and GA15DE <1] DIAGNOSTIC PROCEDURE
engine models Engine ground (3), Gia)

7 AS Li INSPECTION START

Y

Loosen and retighten engine ground

screws.

vy

CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1. Turn ignition switch “OFF”. ~ | nectors.
2. Disconnect ECM harness connector

and knock sensor sub-harness con-

nector.

3. Check harness continuity between

terminal @ and ECM terminal @) or
64).
Continuity should exist.

lf OK, check harness for short.

oTM >

Power steering
fluid: reservoir

OK

a v
Brake fluid CHECK SUB-HARNESS CIRCUIT. NG | Check the following.
reservoir \\ 1. Disconnect knock sensor harness "| @ Harness connectors

connector. Cis),
2. Check harness continuity between {f NG, repair harness or

knock sensor harness connector ter- connectors.

minal @) and knock sensor sub-har-

Knock sensor NSSs PONNEOTOT ASH Mminal @.
harness connector Z Continuity should exist.

S SS If OK, check harness for short.
—— MEC261BA lox

DISCONNECT DISCONNECT

NESEAE) 4 €> CHECK COMPONENT NG | Replace knock sensor.
— 7 (Knock sensor). 7

| ECM _ |O|CONNECTOR}} Refer to “COMPONENT INSPECTION”
27 Se on next page.

© || CSDisconnect and reconnect harness con-

nectors in the circuit. Then retest.
@): For Australia

@): Except for Australia SEFI44R Trouble is not fixed.
f

|B} CW boy edd ses Check ECM pin terminals for damage or
TS €> TS €> the connection of ECM harness connec-
- TM tor. Reconnect ECM harness connector
@rD igh and retest.

Y
INSPECTION END

(
SEF776Q

EC-122



TROUBLE DIAGNOSIS FOR DTC 34

ei

=|
£2

AEC719

Knock Sensor (KS) (Cont'd)
COMPONENT INSPECTION

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

Resistance: 500 - 620 kQ [at 25°C (77°F)]
CAUTION:
Discard any knock sensor which has been dropped or under-
gone shocks; use a new one.

EC-123



TROUBLE DIAGNOSIS FOR DTC 41

Intake Air Temperature Sensor (IATS)
The intake air temperature sensor mounted to the air cleaner
housing, detects intake air temperature and transmits a signal
to the ECM.
The temperature sensing unit uses a thermistor which is sen-
sitive to the change in temperature. Electrical resistance of the
thermistor decreases in response to the temperature rise.
This sensor is not directly used to control the engine system. It
is used only for the on-board diagnosis.

Diagnostic Check Item
Trouble Code Malfunction is detected when ... ee ems

(Possible Cause)
No.

41 a) An excessively low or high voltage from the sen- | @ Harness or connectors

sor is entered to ECM.

Leek eee e eee nnn dE ee EE EEA G ELLE AGG H AAA SEE E GAH EAEEE EERE; E Se sad GHG HAAG aAEESEEEE ADAG HAGE e Intake air temperature sensor.

b) Voltage sent to ECM is not practical when com-

pared with the engine coolant temperature sensor

signal.

(The sensor circuit is open or shorted.)

¥xv MONITOR ¥ NO FAIL

COOLAN TEMP/S 30°C

L RECORD |
SEFO02P

CONNECT

[_EcM Tol CONNECTOR l €>

& S
Xs

,

SEFOO6P

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

For the malfunction a) and b)

1) Wait until engine coolant temperature is less than 90°C
(194°F).
(a) Turn ignition switch “ON”.
(b} Select “DATA MONITOR” mode with CONSULT.
(c) Check the engine coolant temperature.
(d) If the engine coolant temperature is not iess than

90°C (194°F), turn ignition switch “‘OFF’’ and cool
down engine.

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

OR
(&) 1) Wait until engine coolant temperature is less than

90°C (194°F).
(a) Turn ignition switch “ON”.
(b) Check voltage between ECM terminal 6) and

ground.
Voltage: More than 1.2 (V)

(c) If the voltage is not more than 1.2V, turn ignition
switch ‘OFF’ and cool down engine.

2) Turn ignition switch “ON” wait for at least 5 seconds.
3) Turn ignition switch ‘OFF’, wait for at least 3 seconds

and then turn “ON”.
4) Perform “Diagnostic Test Mode I!’ (Self-diagnostic

results) with ECM.
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TROUBLE DIAGNOSIS FOR DTC 41

GA16DE for Australia

Intake Air Temperature Sensor (IATS) (Cont'd)

EC-IATS-01

TEMPERATUREAW) SENSOR
Le) LJ EC
R/Y B wm: Detectable line

for DTC
wees: Non-detectable

line for DTC

R/Y B

(E31 [so]
TA a ECM

(ECCS
CONTROL
MODULE)
ED

=

GY

TT Oe

101}102]103] |104]105| 106 4[2[3] [4] edjesjezie3] _ | 38/39] 140/44) _ [53/54/55] [56
516171819] (5 edleoj2o|e7[28) [45] 43) 44]45146/57[58)69[60) Fe i107]408]109] {140]141]412 EARDENESES ra7(aalGolesT6AGS

siahtealias} laslea7|ase) tales 19] 4950 wae H.S.iy [i6[i7[a6 34)35]36)37 5152) [e6]67]68]69
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TROUBLE DIAGNOSIS FOR DTC 41

intake air temperature
sensor harness connector

Intake Air Temperature Sensor (IATS) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

;iN -\ CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. "| @ Harness continuity
2. Disconnect intake air temperature between ECM and

sensor harness connector. intake air temperature

‘ aecsso| | 3. Turn ignition switch ON”. sensor
4. Check voltage between terminal @ lf NG, repair harness or

DISCONNECT and ground. connectors.

“A € Voltage:
ap) Approximately 5V

| OK

HO) © El : NG iCHECK GROUND CIRCUIT. 7 | Check the following.mt | 1. Turn ignition switch ‘OFF’. ' | e Harness continuityfo] = 2. Check harness continuity between between ECM and
terminal @ and engine ground. intake air temperature

AEC723 Continuity should exist. sensor
lf NG, repair harness or

1B I bs * connectors€>
1D CHECK COMPONENT NG | Replace intake air tem-

(Intake air temperature sensor). perature sensor.

[Q} Refer to “COMPONENT INSPECTION”
e on next page.

1 5%
y

= Disconnect and reconnect harness con-
AEC7241 | nectors in the circuit. Then retest.

y

Trouble is not fixed.

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector.

Reconnect ECM harness connector and

retest. .

y

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC 41
Intake Air Temperature Sensor (IATS) (Cont'd)
COMPONENT INSPECTION

Intake air temperature sensor

Check resistance as shown in the figure.

[i AEC725

207 Intake air temperature19F on jo P Resistance kQ
a C (°F)

g 4 Acceptable ° 20 (68) 2.1-2.9
er

8 50 (122) 0.68 - 1.0
& AOr
BO.

© 04+

0.2F

0.1 20 0. 20 40 60 80 100
(-4) (32) (68) (104) (140) (W76}(212)

Temperature °C (°F) SEFO12P
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Throttle Position Sensor
The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which trans-
forms the throttle position into output voltage, and emits the
voltage signal to the ECM. In addition, the sensor detects the
opening and closing speed of the throttle valve and feeds the
voltage signal to the ECM.
Idle position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This one
controls engine operation such as fuel cut.

SEFO89K

7) Supply voltage:
e 4s 5V (Applied between terminals No. 1 and 3)FE . °

g
oy c

_ 3 9

a a i é| eee ean? \E-
| = 1) §e

7 ee | s§ o

Throttle position sensor SFP
54 05
|62 % 90

Throttle valve opening angle (deg.) SEF520Q
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Throttle Position Sensor (Cont'd)

ST TTON <ED: For Europe and Israel
" SENSOR mum: Detectable line

1 for DTC
Lig eJ) CSI mem: Non-detectable

entibied
i
I |
| |
i
7
| |
| I
I I
i a
if
| |
| |
i
if
| |
| |

1a JOINT
| | CONNECTOR-6
at
| |» Tm =)cfe— 4] Last

|
P/L Y B B 7

(B7__ leo (fer es] BBB
Avcc TVG GND GNDa i ECM |

(ECCS e
CONTROL L
MODULE) ft ot

F13

Se
Gjel3) BR (af4[afaja{41] GY

oS pees ©

b

wnol
eFUae FOC EI (EEE Fe (EEO (ET 23[24|25]/26]27|28|29|30| 140141]42]43|44| 45/46/47] 46] )

—

01 i0a}103}104 1011061071100 3/4]516 7] [0] 15]16]17[46|49[e0|e4]22) [34] 3e]33]54[35)5037 A

HECO035
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

GA16DE for Australia

Throttle Position Sensor (Cont'd)

EC-TPS-04

THROTTLE mam: Detectable line

POSITION for DTC“Y SENSOR — eee oie
] ine tor

Lit Led} Ls]
P/L Y B

PF
i

infined
t |
I |

i) |
i
| |
if
i
if
1B
1B
i
| |
(fi
if
if
if

if JOINT
if CONNECTOR-6

if!
| 1

cpe— 1} }

P/L Y B |

f49) (23) [50] BBB
AVCC TVO GND ECM i

“tA (ECCS o-!
CONTROL L
MODULE) - st

€13)

cK
Gjel> BA [a[4}1}sf4y1]} cy

1

104]102]103] {104]105[106 4j2j3] | 4} 20[24 2223]
so7{t08| 09) fraolssifsia] LSLS171819] fiol || © || ledlesiesle7ies Oe44]12]13]14 io [29}30/34}32133 0 Le413]1414}445) |146]417]418) er raeta vial BTIEAE SEH
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

GA15DE GA16DE except
for Europe and

7 ThrottleSwale position
position sensor
sensor SEFQO6PA

Throttle Position Sensor (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

GA14DE, GAT6DE for Europe and \
/ Y,Israel / Throttle position |

sensor >

CHECK POWER SUPPLY.
1. Turn ignition switch “OFF”.
2. Disconnect throttle position sensor

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

and ground with CONSULT or tester.
Voltage: Approximately 5V

NG

OK
B Y

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.
4. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground

screw,

3. Check harness continuity between
termina! @) and engine ground.
Continuity should exist.
lf OK, check harness for short.

NG

1

SEF480Q

OK

y

Y

Check the following.
e Harness for open or

short between ECM
and throttle position
sensor

If NG, repair harness or
connectors.

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

ECM terminal @) or @3) and terminal
@.
Continuity should exist.
If OK, check harness for short.

NG

ok

For Europe and Israel, and GA15DE <1
engine models Engine ground (Fi), Gi)

FANS

ADJUST THROTTLE POSITION SEN-
SOR.
Perform ‘Basic Inspection’, EC-65.

:

Y

Repair harness or con-
nectors.

CHECK COMPONENT
(Throttle position sensor).
Refer to ‘COMPONENT INSPECTION”

NG Replace throttle position
sensor. To adjust it, per-
form ‘‘Basic Inspection’,
EC-65.on next page.

oK

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

oTM by

Power steering
fluid reservoir

MEC280BA

{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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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT

AE:
fii

ca J}
SEF4810

DISCONNECT a DISCONNECT

ae; [A
i} ECM — |OlCONNECTOR]| 2

| |

@): For Australia
@6): Except for Australia SEF229R

tint DISCONNECT

TS.

ap 1)

SEF146R

Throttle Position Sensor (Cont'd)

COMPONENT INSPECTION

Throttle position sensor
1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals @ and @

changes when opening throttle valve manually.

Throttle valve conditions Resistance [at 25°C (77°F)]

Completely closed Approximately 0.5 kQ

Partially open 0.5 - 4.0 kQ

Completely open Approximately 4.0 kQ

If NG, reptace throttle position sensor. To adjust it, perform
“Basic Inspection’, EC-65.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vehicle Speed Sensor (VSS)

LHD models

EC-VSS-01
-

IGNITION SWITCH
ON or START

FUSE Refer to EL-POWER.
140A | BLOCK

(J/B)

keg] _

Y

Y

"L
COMBINATION ee R/Y [i4Fe R/Y Zk R/Y 404 VEHICLE(SPEED CE) EDD €25| ED fe SENSCR

4 sk A a teh {2

PU/A B/A

PU/R
rs U2

<7: Models with tachometer
PU/R WD: Models without tachometer

%4+++<TM>30 | HD 40
*2---T 12 | WD 33
*3°--<T> 10 | WD 15

PU/R x4 TD 9 | GD31
(Bel *5:+-<T 13 WD 32
vsP ECM wm: Detectable line

(ECCS for DTC
CONTROL ~— : -MODULE) BAA ‘ Mihe for DIC

=

@22

RT a q

; Refer to last page
1/213|/4/AV 5/617 33]32]31[30/2 \es|egie7} 32) ! (Foldout page) .

| 8{9[10/44/12]43][44]15/46] BR — (42141]40[30]138|37/96/35/34| Ww | ® &®

BT °

i[2[3]4—— B16] 718 T23]4| 2D
Qiiolt{s2}13]14)15][t6117|46149120] Ww sl6l7is] B is} GY

——-

tOiMomMogostogiogioniod [14]21314]5]6 710] 15]46]17]46]19]20 [24 22 TIES ESTE SE SEUES ES i)
HOG Ti taratiai tania | 819 [40144[42143]44] LI [e3je4jos[osje7[2e|29g}30) |40141|42|43]44]45]45/47148) | H.S.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Vehicle Speed Sensor (VSS) (Cont’d)

RHD models

EC-VSS-0e2

IGNITION SWITCH
ON or START

FUSE Refer to EL-POWER.
10A | BLOCK

(J/B)
@i5)

J
Y

Y

im
COMBINATION hea] R/Y -2u]k R/Y R/Y (4 VEHICLEMETER SPEED(SPEED E24 | 202) SENSOR

el
(EP)

E>] EZ)
PU/R B/R

PU/R
rs &2 <IM>: Models with tachometer

<HD: Models without tachometer
PU/R ¥1---<T>30 | HD 40

*2:--C> 12 | WD 33
*3--- i> 10 | iD 15

PU/R *4---<TM> 9 , aD 31
Teel *5:°--CT 13 | UD 32
[32] mmm: Detectable line
VSP FCM for DTC

ECCS ae: Non-detectableCONTROL, : NeMODULE) B/R line for DTC

=

We?

pee efwensn2 eee eee 7 eS See ee eS ee eee ewe ee See eK = 3

Refer to last page
1/213] 4V-.N5/617 33[32131[30/ZA\eg 27} (Foldout page) .

| B[9frolsiapsa|fs4[i5fie| BR — [42[44]40/39}[38[37/36]35/34] Ww ! CD) ED

HSS Se ee ee ° (CEES)

i2B4— Sse 1215141 202
Qftolttffefia[14[i5[4el47[48|i9}20] © W Sl6l7/8} B ts} «BY

Sk

rosroawosfiogroqoclionwg [4 [213] 4]5]6] 7] [>] |45]16]17]48]19|20[ed]e2] [34] se]aa]a4]a5/s01a7 N55)
OO}! 104444111294 134 14} 1541 464 {8 | 9 [40]4 4] 42] 13}44] je3}o4|e5}26}27[28|29}30| 14014 1]42143]44]45]46/47]/48}) $b H.S.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vehicle Speed Sensor (VSS) (Cont'd)
GA16DE for Australia

IGNITION SWITCH mmm: Detectable line
ON or START for DTC

ween: Non-detectable

Fuse | Refer to EL-POWER. lane far DTC
40A | BLOCK
[8] | (/B)

‘
[Nea] a

Y

Y

-
COMBINATION -—Taa]k R/Y {2k R/Y Zk RY SLT) VEHICLEMETER = SPEED

METER) (HB) | C0) E24 E202) SENSOR
-- eo R R 42]

@32)
43} = (LQ)
PU/R B/R

PU/RA wre
a]

C6)
PU/R

PU/A

26]
VSP ECM

CONTROL
MODULE) Baa
4) =

2D

Pe 1 :
1 s Ref to last eMARIE /aNGIGt 33[32[31[30/-\egfe6|27| 32 | (Foldout page) pag

| [ejSholtaieialiajisis6| BA — [ael4slaolsolfaela7|sei35]34 Ww 1 [ey Gy
lee eee eee eee eee ee eee : CMB) €fos

1121314 15
9/10/44) 412113]14]15] 16

104/402|103] /104) 105) 106

4107) 108] 109} }110}144]442

443}414)445) /116]147/118 Fa

w
o aol] [ESBAES [56]

44} 45}45/57|58)/59168. 64
47|48}62/63|64)65 W

<0] fi] [esir/b0f69 ans

HECO06S
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vehicle speed
sensor

AEC110

MVEHICLE SPEED SEN CKT

AFTER TOUCH START.
DRIVE VEHICLE

AT 10km/h (6mph} OR
MORE WITHIN 15 sec

[ next |f START |
MEF559D

Vehicle Speed Sensor (VSS) (Cont’d)
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.

DIAGNOSTIC PROCEDURE

INSPECTION START

y

¥ NO FAIL J
20km/h

OFF

+” MONITOR

VHCL SPEED SE
P/N POSI SW

[ RECORD |
SEFO41N

CHECK OVERALL FUNCTION.
1. Jack up drive wheels.

2. Perform ‘‘CAR SPEED SEN
CIRCUIT" or “VEHICLE
SPEED SEN CKT" in ‘‘FUNC-
TION TEST" mode with CON-
SULT.

OR

OK

Y
.

2. Read ‘CAR SPEED SEN” or
“VHCL SPEED SE” signal in
“DATA MONITOR" mode with
CONSULT.

CONSULT value should be the
same as the speedometer indi-
cation.

& CONNECT (P .

me Coy
| ECM _ |O}CONNECTOR}| SA

32 26

1D
@6): For Australia =
@: Except for Australia SEF230R

OR
2. Turn ignition switch ‘‘ON"’.
3. Rotate drive wheel by hand.
4. Check voitage between ECM

terminal 6 or @6) and body
ground.
Voltage should vary between
approx. 0 - 5V.

us
tKacy?

6)@

NG
y

INSPECTION END

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions
properly.

NG

OK

®

EC-136

Check vehicle speed sen-
sor and circuit.
(Refer to ‘'Inspection/
Speedometer and Vehicle
Speed Sensor” of
“METER AND GAUGES"
in EL section.)



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Vehicle Speed Sensor (VSS) (Cont'd)

[2] Models with tachometer ®
yy. e DISCONNECT

HS. TS. €> 3]
if 2] 3[4 5[6]7

[L__ECM__[O|CONNECTOR]| [a fioliihatial talishiel| | CHECK INPUT SIGNAL CIRCUIT. NG || Check the following.
1. Turn ignition switch “OFF”. e@ Harness connectors
2. Disconnect ECM harness connector Cre),

and combination meter harness con- e@ Harness for open orS| [Qa] nector. short between ECM
3. Check harness continuity between and combination meter

ECM terminal 62 and terminal @ or If NG, repair harness or
: For Australia 62), ECM terminal @) and terminal connectors.

@ : Except for Australia ®.
Continuity should exist.

Models without tachometer If OK, check harness for short.

DISCONNECT OK

Ae Ae —_
33}32131130 29)28)27 Disconnect and reconnect harness con-ECM CO] CONNECTOR OE ee . jf I M2 40/39} 1381371 361351941! | nectors in the circuit. Then retest.

Trouble is not fixed.
(ca) Yy

[Q] Check ECM pin terminals for damage
J or the connection of ECM harness con-

oS SEF147R nector. Reconnect ECM harness con-
nector and retest.

y

INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal

EC-S/SIG-01

30A Refer to EL-POWER.

For Europe and Israle
Except for Europe and
Israle
Detectable line
for DTC
Non-detectable
line for DTC

6
fo

IGNITION
ON ST | SWITCH

OFF ‘@--@
ACC |

 16

FUSE
7.5A | BLOCK

(J/B)

a

ST ECM
SW (ECCS

CONTROL
MODULE)

See TE 7 Refer to last page

(Foldout page) .
35/2 ' tJ213]4 516/718] @4Dep Heh @ ap |!

i}
W 1

Q]40[44}12[43)14[45]16}47/48]19}20) Ww

a p= 5foiocioqoatoaogtoniod 141213] 4] 516 7\(o} 45) 16]17]16] 19e0}o4]e2) [34]32)30104] 25130197130 ih
4144044 4414 4244491441445 46] | B | 9 [40]41]42]13] 44) eajedi25leble7l2 29130} 140144142} 43}44]45}46/47/48))

HEC038
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont'd)
GAT16DE for Australia

BATTERY

30A Refer to EL-POWER.

if

4 mmm: Detectable 1i: ececta e ine[il for DTC
=m: Non-detectable EC

IGNITION line for DTC
ON ST | SWITCH

OFF ~@--@ 414
ACC

FUSE
BLOCK
(J/B)

E106

ECM
(ECCS
CONTROL.
MODULE)
CFD

Refer to last page3/514 1J2e[3 | 4— —>I516]718 (Foldout page) >»
4/216] Ww }10/4 1) 42[43] 14[45] 16/17[48/19/20] w

@15) €106

W H.S.

HECO70

401]402}403} }104) 105) 406

107}408}4109} [440]4 44] 142

413}444)445] [446}447]118

20j2t|e2|23
24]25)26|27/28|

(29[30]34]3233
34[35[36]37
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Start Signal (Cont'd)
DIAGNOSTIC PROCEDURE

START SIGNAL CKT EE

1. CLOSE THROTTLE, SHIFT INSPECTION START
TO P OR N RANGE.

2. TOUCH START AND
START ENGINE
IMMEDIATELY. Yv

CHECK OVERALL FUNCTION. OK INSPECTION END
1. Turn ignition switch ‘'ON”’.
2. Perform ‘START SIGNAL

{ next || START | CKT” in “FUNCTION TEST”
MEF481B mode we ONSULT.

2. Check ‘‘START SIGNAL” in
te MONITOR = % NO FAIL L] “DATA MONITOR” mode with

CONSULT.
START SIGNAL OFF

CLSD TH/P SW ON IGN "ON" OFF
AIR COND SIG OFF IGN “START” ON

P/N POSI SW ON
OR

1. Turn ignition switch to
“START”.

2. Check voltage between ECM
f RECORD terminal @ or @ and

SEFI11P ground.
Voltage:

connect Ignition switch “START”
; Battery voltageHS. €° J. Except above

— Approximately 0V
{| ECM |O}CONNECTORH

34 20 NG
Y

Check if 7.5A fuse is OK. NG. Replace 7.5A fuse.
Sy OK

2 E}
@0): For Australia = A. NG
@: Except for Australia SEF231R| | CHECK INPUT SIGNAL CIRCUIT. »| Check the following.

1. Turn ignition switch ‘‘OFF”. e Harness connectors
3 | DISCONNECT DISCONNECT 2. Disconnect ECM harness connector Cf),

by. €> €> and 7.5A fuse. e Harness for open or
HS TS. 3. Check harness continuity between short between ECM

ecm _ [olconnector| Fuse ECM terminal 64 or @) and fuse and fuse block
— box block. If NG, repair harness or

3 Continuity should exist. connectors.
lf OK, check harness for short.

(§) [a] oR
i y

@: For Australia Disconnect and reconnect harness con-
. nectors in the circuit. Then retest.@: Except for Australia Sereaon

Trouble is not fixed.
y

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

Y
INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector

EC-~INJECT-01
BATTERY

6 30a | Refer to EL-POWER.

; La) <L>: LHD models
G <A>: RHD models

To ED: For Europe and Israel
: E t foF ST | IGNITION € Teraie eee

N SWITCH mmm: Detectable line
Ate TON "for DTC

am: Non-detectableed) line for DTC
B/R

I

$ .
B/R B/R

ey
Irani ee
B/R B/R

—_ e @ e
I I i I I

O B/R B/A B/A B/R
€D 5 rl ial( Le} INJECTOR + INJECTOR INJECTOR INJECTOR
B/A B/A No.4 No.2 No.3 No.4
ca al Fal(C4) Lt] [1] Lt] [4
B/A B/R R/B Y/B G/B L/B

yf R/B Y/B G/B L/B
[ios] [[i40]l [[03]] [42]
INU INJ INU INU lecw
#1 #2 #3 #4 (ECCS

CONTROL
MODULE)
C1)

[oa ?ttTM” } Refer to last page| (4]e 3|5)1 & GD | x] €18 €19 €20 €2p (Foldout page) ©
' 15/3/6 €D {alate (je) B B B B
aw W ! CC) ED

1/——_le 3/2/41
3[4[5[6] w el7l6[sl4] w

—

foswomioqodtosiogioniog | 412] 3/4] 516 7\(o] 15]46]47]16[19|20]o4|22) [4] 32133]54]35]6]37|36)39 ti
OQ] 40444 ]d 124 434 4 154116 | B YO [40[44]12]43]4.4) I [23]24/25}26]27/28]20130| |40}41]42}43}44]45}46/47/48} |
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont'd)

GA16DE for Australia

EC-INJECT-014

mmm: Detectable lineBATTERY for Dic

goa | Refer to EL-POWER. Tne for DTC

Lf

G

(ill
ore * ST | IGNITION

q SWITCH
o E4114)ACC [ON 11d

up
B/R
ta (S00)

CD)
B/R

a2
B/R

I
@ @ rd

1 I l |
B/R B/A B/R B/R
—i_ i _§_ I

2 2[2] INJECTOR [-3-] INJECTOR ra INJECTOR 7 INJECTORNo.4 No.2 g No.3 g No.4
€18 €19) €20) €e2p1] [4 J L4_| L4_}

a
R/B Y/B G/B L/B

R/B Y/B G/B L/B

[fioell [fo7l (f04l [tog]!
INJ INJ INU INJ ECM
#1 #2 #3 #4 (ECCS

CONTROL
MODULE)

R lastGE =e 2 ®2 ®@ ® Foldout page)»
4j2{6] w 3{[4]5(6] w B B B B

E10f

104] 402] 103] [404]105

107|108]109| [440]414

443{444]445} [446/147 H.S.
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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

moze 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-

N tion pulse duration. Pulse duration is the length of time the
7 injector remains open. The ECM controls the injection pulse

Needle valve duration based on engine fuel needs.

Coil

SEFSO6K

BACTVETEST © DIAGNOSTIC PROCEDURE

INSPECTION START
*** POWER BALANCE ***

=== MONTOR= == .
CMPS+RPM(REF) 737rpm
MAS AIR/FL SEN 0.98V OK
IACV-AAC/V AN% CHECK OVERALL FUNCTION. _ INSPECTION END

1. Start engine.
2. Perform “POWER BALANCE”

2 | 3 | 4 | RESET in “ACTIVE TEST” mode with
3. Make sure that each circuit

MEF354F .
produces a momentary engine
speed drop.

‘ OR
Q AY 4 “L & 1. Start engine.(Ei) () yi =“ 2. Listen to each injector operat-

Click ing sound.
At idle Cy. Clicking noise should be

‘eh heard.

NG

~ Suitable tool Bi]
a ia CHECK POWER SUPPLY. NG | Check the following.

Nek 1. Stop engine. " | @ Harness connectors
SEF730L| | 2. Disconnect injector harness connec- Ca), or CFS),

tor.
3] DISCONNECT ini . 3. Turn ignition switch “ON”. e@ Harness connectors— Fuel injector harness .
cas connector 4. Check voltage between terminal @® Cu),
ew, ice) and ground with CONSULT or tester. e Harness for open orSS am) az ] Voltage: Battery voltage short between injector
| P= - ap.) and ignition switch

: <p P OK If NG, repair harness or
sy connectors.

@

AEC872

" 46@m

|
AEC755

EC-143



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

For Austratia
rss DISCONNECT DISCONNECT

1" [sz

[ecm [ofconnectorl} 112)
102 © 107 = 104 + 109
et

@ a
:No. 4 cylinder :No. 3cylinder
:No. 2cylinder :No. 4cylinder

Except for Australia
DISCONNECTpy. €> DISCONNECT|

TS.
|| ECM

1
JO[ CONNECTOR ]}

101° 110" 103 * 112

@ |B
:No. 1 cylinder No. 3cylinder

Gi) : No. 2cylinder G12) :No.4 cylinder
SEF148R

Injector (Cont’d)

®

|
CHECK OUTPUT SIGNAL CIRCUIT. NG

1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector.
3. Check harness continuity between

injector harness connector terminal
@) and ECM terminals Got), Cio),

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

JoK

"| @ Harness for open or
Check the following.

short between ECM and
injector

If NG, repair harness or
connectors.

CHECK COMPONENT NG ,| Replace injector.
(Injector).
Refer to “COMPONENT INSPECTION”
below.

JoK

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

} Trouble is not fixed.

A €) @

AEC559

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness 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 - 14 [at 25°C (77°F)]
lf NG, replace injector.

EC-144



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump

SYSTEM DESCRIPTION

Engine speed

yCamshaft position sensor

Ignition switch

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine startability. If the ECM receives
a 180° signal from the camshaft position sensor,
it knows that the engine is rotating, and causes
the pump to perform. If the 180° signal is not
received when the ignition switch is on, the
engine stalls. The ECM stops pump operation
and prevents battery discharging, thereby
improving safety. The ECM does not directly
drive the fuel pump. It controls the ON/OFF fuel
pump relay, which in turn controls the fuel pump.

AEC801

ECM Fuel
(ECCS _

control » | Pump
Start signal rela9 pi module) y

Condition Fuel pump operation

Operates forIgnition switch is turned to ON. P
5 seconds

Engine running and cranking Operates

When engine is stopped Stops in 1 second

Except as shown above Stops

COMPONENT DESCRIPTION
A turbine type design fuel pump is used in the fuel tank.

EC-145



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IGNITION SWITCH

Fuel Pump (Cont'd)

EC-F/PUMP-O 4

EC-146

ON or START

154 [BLOCK Refer to EL-POWER.
4 (4/8) <ED: For Europe
q aud) QE: Except for Europe

*1: D> 106 <NE 104
ING} (ING) amu: Detectable line

for DTC

By. B/W =a: Non-detectable
roi fa UEL line for DTC

y Off| PUMP

Ley i

B/P B/Y

|
B/Y B/Y

B/Y
A.

t
2 |
— GD
B

ra FUEL
FUEL TANK

B/P M)} PUMP GAUGE
re @52) UNIT

Le Jj GID
B/P .

1_ G5)
i

[2 |
B/P _

lexal i
FPR ECM e

(ECCS ]CONTROL . 5
MODULE) - o-
cz) = =

@i)

3 ie = = GED ci GD | fefer to last page5 4 L 3/4, Ww GY Foldout page) .

3/4— _—I15/6]718
12|13]44]45}46]417]48}19]20] Ww

—
fos roAioepiogt07i0d [4 [2 [3] 4| 51617 | fe]i7] 18] 19]201e4 [eo 33[34]35]36]37|36]59 tis
a4 Afs 424 434 444 154146) | BY 9 [10]44}12]13]14] edjenle5|e7le8ieg|30, 42[43|44|45/46/47]48})

HECO40



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont'd)
GA16DE for Australia

EC-F /PUMP-O 4
IGNITION SWITCH

Gy or tan —- Den Bre line
or

=ams: Non-detectable
15A FUSE Refer to EL-POWER. line for DTC

BLOCK
§ (J/B)

IING]} (ING) |
B/L B/W

CT ST ues
6 1) | PUMP

RELAY

Ley Les

B/P B/Y

| B/Y [3 B/Y
(M4)

B/Y
i

4
Le |
=r 65%

B

nul FUEL
B/P M PUNE GAUGEAUG
rye €D UNIT

Le] 617)B/P Ve
al ;
2B/P Le

aca B[e] r

(ECCS o—
CONTROL : B
MODULE) B 8

ii Bs

EJ ie ~ Gi” @5D — G52) Refer to last page[2 x 1 1" Stal w GY Gp (Foldout page) .

_ (EIS)
t]213 4— > I5[6l718
Qf 10/4 4/42/13] 44]15]16|17[40]19]20] Ww

| es |

101]102]103] {toaftosfios) _ [4]2T3] [4] 20letleale3
107}408| 109} [tofstafiza| (516171819) rao] |] © |} ledleslesle7ies

44/12]13]14 [29[30]31[32133}
443]144ft45] [416}447]448) errant EEE SEH

HECO72
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

TS \ _MEC2668

GISCONNECT

of
]

TS mn

[e

\o @

SEF479P

Under the rear seat

sy
oy}

SSIe
Fuel pump harness connector

O Il TM~
A

MEC267BA

DISCONNECT DISCONNECT

“4eE@ He
Gira) otehy

| Bn“
[2]

SEF487Q

CHECK OVERALL FUNCTION. OK | INSPECTION END
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’’.

NG

E} ’
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch OFF”. a e 15A fuse
2. Disconnect fuel pump relay from relay e Harness for open or

box. short between fuse and

3. Turn ignition switch “ON”. fuel pump relay

4. Check voltage between terminals @, lf NG, repair harness or
@ and ground with CONSULT or connectors.
tester.

Voltage: Battery voltage

OK

CHECK POWER GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch ‘‘OFF”’. " | @ Harness connectors
2. Disconnect fuel pump harness con- CMa),

nector. e Harness connectors
3. Check harness continuity between (B17),

terminal @ and body ground, termi- e@ Harness for open or
nal @ and fuel pump relay connector short between fuel
terminal ©. pump and body ground
Continuity should exist. e Harness for open or

If OK, check harness for short. short between fuel
OK pump and fuel pump

relay

lf NG, repair harness or

connectors.

D| 1
NG | Check the following.CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between

ECM terminal C104), or and
fuel pump relay connector terminal
@.

Continuity should exist.

\f OK, check harness for short.

Yy

e Harness connectors

CH,
e Harness for open or

short between ECM and

fuel pump relay
lf NG, repair harness or

connectors.

joK

®

EC-148



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

DI & DISCONNECT a OISCONNECT ))

Ae de |
Faas 5

| ecm [ofconnector}}| noe
B 104 106 ris] CHECK COMPONENT NG | Replace fuel pump relay.

(Fuel pump relay). a
(®) Refer to ‘‘Component Inspection” below.

[a] { OK
f

K04): Except for Europe and Australia CHECK COMPONENT NG Replace fuel pump.
(Gos): For Europe (Fuel pump). i

: For Australia SEF148R} | Refer to ‘COMPONENT INSPECTION”(8)
below.

MACTIVETEST® [] Jox
f

FUEL PUMP RELAY ON Disconnect and reconnect harness con-
= = = MONITOR === nectors in the circuit. Then retest.

CMPS-+RPM(REF) Orpm | Trouble is not fixed.

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

MEF309F

INSPECTION END

COMPONENT INSPECTION

Fuel pump relay

Check continuity between terminals @) and ©.

Conditions Continuity

12V direct current supply Yes

between terminals @ and @

No current supply No

lf NG, replace relay.
SEF511P

‘Fuel pump
€) « 1. Disconnect fuel pump harness connector.B) TS ir NO -| 2. Check resistance between terminals @ and @.

Resistance: 0.2 - 5.00 [at 25°C (77°F)]

=)
lf NG, replace fuel pump.

SEF203Q

EC-149



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Camshaft position sensor

Idje Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

Engine speed

Mass air flow sensor

Y

Amount of intake air

M
4

Engine coolant temperature sensor Engine coolant temperature

Y

Ignition switch Start signal

Y

Throttle position sensor Throttle position

Y

Inhibitor switch (A/T models)/

Neutral position switch (M/T models)
Park/Neutral position

ad

Air conditioner switch Air conditioner operation

Y

Power steering oil pressure switch
Power steering load signal

Battery
Y

Battery voltage

Vehicle speed sensor Vehicle speed

Cooling fan relay Cooling fan operation

Y

Load switch* Electrical load

Y

Blower fan switch Blower fan operation

y

* : Rear window defogger switch and headlamp switch.

ECM

(ECCS

control

module)
IACV-AAC valve

This system automatically controls engine idle speed to a specified level. Idie speed is controlled
through fine adjustment of the amount of air which bypasses the throttle valve via IACV-AAC valve. The
IACV-AAC valve opens and closes (except for Europe and Israel), or repeats ON/OFF operation (for
Europe and Israel), 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 IACV-AAC valve so
that engine speed coincides with the target value memorized 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 deter-
mined by taking into consideration various engine conditions, such as during warm up, deceleration, and
engine load (air conditioner, power steering and cooling fan operation).

collector
Intake manifold

decreases.

EC-150

COMPONENT DESCRIPTION

IACV-AAC valve — Except for Europe and Israel

The IACV-AAC valve is moved by open and close signals from
the ECM. When the open signal is sent to the valve, the amount
of air that will flow through the valve increases. The more air
that flows through the valve, the higher the idle speed. When
the close signal is sent to the valve, the amount of air



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Idle Air Control Valve (IACV) — Auxiliary Air

leo Control (AAC) Valve (Cont'd)
Sy Maver solenoids | JACV-AAC valve — For Europe and Israel

The |ACV-AAC valve is moved by ON/OFF pulses from the ECM.
i --ay The longer the ON pulse, the greater the amount of air that will

flow through the valve. The more air that flows through the
valve, the higher the idfe speed.

IACV-AAC valve —.
La

Kai\\

EC-151



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont'd)

EC-AAC/V-0O14

IGNITION SWITCH ]
ON or START

Fuse | Refer to EL-POWER.
10A | BLOCK

(J/B)

IN‘9] - <ED: For Europe and Israel
BR <B>: Except for <ED
I mmm: Detectable line

O for DTC
awe © Non-detectable€D line for DTC

BR BR
(40) “4Dtes]

BR BR

BR BR

[41 racv- [eal TACV-AAC _— We
VALVE; VALVE

[zy C19: €D 3D): ©
SB Le Lay

PU/W SB

SB PU/W SB

FE firs ira
ISC Isc 1S ECM

(ECCS
CONTROL
MODULE)

Refer to last page
(Foldout page) .

1A =e GB
W 4(5(6[ 718} w BR Gl2131415) a”

—

foqtomtod [141213] 415 15] 1617] 16[49|20|24]20) [a4]32133194] 25) 36137 [5159 Ne)
A44is 154446 |B [9 [40[44}12]13 23/24/2526 |27|28/29]30] |40|44]42143]44/45|46/47148]}

EC-152
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

GA16DE for Australia

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont'd)

IGNITION SWITCH
ON or START

FUSE
¢ 404 | BLOCK

EC~AAC/V-014

Refer to EL-POWER.

{07}108 {09 140) 111 442

{13}114 115 116 447 418
29}30|3 4/32/33

34)35/36)37

(J/B)

N49 7

BR
mmm: Detectable line

for DTC
am > Non-detectable

BR line for DTC

LH Ee
BR

BR

| 3Lal IACV-
AAC
VALVE

[Lej} |L4J)
PU/W SB

PU/W SB

[ae] [foil
Isc Isc ECM
Cc 70 (ECcs

CONTROL.
MODULE)

Refer to last page
1/-_J2 (Foldout page) .
3/415(6 W ‘CBEIZIDE:-|

104}402}403} (10414105) 106 20}21}22/23
e4feston|e7 |e]

EC-153

HECO75



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Idie Air Control Valve (IACV) — Auxiliary Air

GA15DE GAT6DE except Control (AAC) Valve (Cont'd)
for Europe and DIAGNOSTIC PROCEDURE

INSPECTION START

t

“/ N CHECK OVERALL FUNCTION. OK INSPECTION END
an 1. Start engine and warm it up suffi-

g et position ciently.

“poston sensor_|| > Check idle speed.
SEFSOSPAY | If NG, adjust idle speed.

GA14DE, GA16DE for Europe and \ Se MONO)
Israel / 2— Throttle position | ADJ” in “WORK

fj. Sensor xffs SUPPORT" mode with
CONSULT.

e Disconnect throttle posi-
tion sensor harness con-
nector.

4. Make sure that idle speed drops.

NG

E} i
SEFI42NC! | CHECK POWER SUPPLY. NG || Check the following.

1. Stop engine. | @ Harness connectors
1B} 2. Disconnect |ACV-AAC valve harness a), or C8),

ih 7 am connector.
we Ae» 3. Turn ignition switch ON”. @ 10A fuse

4. Check voltage between terminal @ @ Harness for open or
iE) CTTstatas) or @ and ground. short between JACV-AACwoo) Voltage: Battery voltage valve and fuse

lt NG, repair harness or
OK connectors.

LV]
®@ Oo v

@ : For Europe and Israel = || CHECK OUTPUT SIGNAL CIRCUIT. NG || Repair harness or con-
@) : Except for Europe and Israel SEF233R] | 1. Turn ignition switch “OFF’’. nectors.

fe 2. Reconnect IACV-AAC valve
harness connector and then

Wi NACV-AAC/V SYSTEM start engine.
3. Perform “IACV-AAC/V

LET ENGINE IDLE SYSTEM” in “FUNCTION
THEN TEST” mode with CONSULT.

TOUCH START OR
(A/C SW*LIGHT SW OFF) 3. Perform ‘“IACV-AAC/V

OPENING” in “ACTIVE TEST”
mode with CONSULT.

OR
mi (&) 2. Disconnect ECM harness con-

LNEXT || START | nector.
MEF176E 3. Check harness continuity

between ECM terminal
ch or @ and terminal @, ECM

MoactivetesTm® ([] terminal or and
terminal @.

IACV-AAC/V 34% Continuity should exist.
OPENING If OK, check harness for short.

azscsssmcz MONITOR s=sa=zrasz

CMPS*RPM (REF) —-712rpm OK
MAS AIR/FL SE 1.13V ®
COOLAN TEMP/S 92°C

all UP [oownyoal
SEF484Q

EC-154



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Idle Air Control Valve (IACV) — Auxiliary Air

For Europe and Israel Control (AAC) Valve (Cont’d)
DISCONNECT ise DISCONNECT @

A€> ME |
P<]| ECM — [O}CONNECTOR]| 2

113 CHECK COMPONENT NG | Replace IACV-AAC valve.
(IACV-AAC valve). -

(&) LQ] Refer to ‘COMPONENT INSPECTION”
below.

Except for Europe and Israel OK
DISCONNECT Vv

yy. €> Ya ‘ae | | Disconnect and reconnect harness con-
fo TS. nectors in the circuit. Then retest.

fos]| = = COWECTOR Trouble is not fixed.
: y

[Q] Check ECM pin terminals for damage
or the connection of ECM harness con-

(E — nector. Reconnect ECM harness con-
rd) [a] nector and retest.
@2)+GQD : For Australia

Gi3) : Except for Australia SEF150R

COMPONENT INSPECTION

iA € IACV-AAC vaive — Except for Europe and Israel
Disconnect |[ACV-AAC valve harness connector.
e Check resistance between terminals @ and @, @ and

@.
Resistance:

50 - 100Q [at 25°C (77°F)]

AEC845

IACV-AAC VALVE — For Europe and Israel

@ Check IACV-AAC valve resistance.
Resistance:

Approximately 102 [at 25°C (77°F)]

SEF160N

@ Check plunger for seizing or sticking.

SEF161N

EC-155



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control

SYSTEM DESCRIPTION

Vehicle speed sensor
Vehicle speed

Engine coolant temperature sensor
Engine coolant temperature

Air conditioner switch
Air conditioner “ON” signal

Y

M/T MODELS

ECM

(ECCS

contro!

module)

Y

Cooling

fan

relay(s)

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

For Europe with daytime light system

°C
 

(°F
)

100

95

Engi
ne 

coolan
t 

tempera
ture

Air conditioner switch ts “OFF”.

ZL;

(212) Yj
(203) |

°C
 

(°F
)

Y

95 (203)

Zi.

Air conditioner switch is “ON”.

Ld
20

(12)
20 80

(12) (50)
Vehicie speed km/h (MPH)

[__] : Cooling fans do not operate.

Engi
ne 

coolan
t 

tempera
ture

80

(50)
Vehicle speed km/h (MPH)
: Cooling fans operate.

SEF902P

For Europe without daytime light system and Australia

Lc Air conditioner switch is “OFF”. § c Alr conditioner switch is “ON”.

at BG
6 O 86e 9° 105 (221) % E
o -- 95 (203) % Ls e 100 (212) 4
ss £9 91 (196) Li 8
(3) ° Y
F tL ! 2 YA, UY,
£ 20 80 2 20 80

& (12) (50) w (12) (50)
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)
[__] : Cooling fans do not operate. : Cooling fans operate. SEF849MB

EC-156



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

A/T MODELS

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

Operation
For Europe with daytime light system

Air conditioner switch is “ON”.
OORRR QR Koo

acecee
SONS senegenesCORR105 (221) 5 POOP RRR RR RRR

100 (212)

95 (203)

Alr conditioner switch is “OFF”.

°C
 

(°F
)

°C
 

(°F
)

S555 5557

105 (221)

100 (212)

95 (203)

Engi
ne 

coola
nt 

tempera
ture

Engi
ne 

coolan
t 

tempera
ture

20 80 20 80
(12) (50) (12) (50)

Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)
[_} : Cooling fans do not operate. : Cooling fans operate at “Low" speed. [88% : Cooling fans operate at “High” speed. seroos

Pp

For Europe without daytime light system and Australia

ec __ Alr conditioner switch is “OFF”. ari Alr conditioner switch is “ON”,
Z ee = QL HOSEN
& P 105 (221) Bs gO 105 (221) 5

E 100 (212) & 100 (212)

€ 95 (203) 5 95 (203)
° fe)
8 91 (196) 8 ;

2 2
6 20 80 S 20 80
i (12) (50) a (12) (50)

Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)
[7]: Cooling fans do not operate. : Cooling fans operate at “Low” speed. 88]: Cooling fans operate at “High” speed.

SEF905P
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control (Cont'd)

EC-COOL/F-014
IGNITION SWITCH BATTERY (Via
ON or START fusible link)

<C>: LHD models
<A>: RHD models

Refer to10a | Brock EL-POWER. <D: LHD A/T models
(J/B) 30A for Europe without

Ce] daytime light system
£106 d GD: Except

[e40)) GY -
BR << ] —_

I OEY, ey <a> Next
ext page

=
BR GY

fa meal COOLING
©} | FAN

° o || | RELAY-4

LG/R G/B

i Ll O—<L> G/B {>Next page
=O

’ALG/A LG/ G/B 6/a

413A ula inal COOLING eal COOLINGLG/R LG/R CAN Ean

© M)| MOTOR-4 M)| MOTOR-2
€45 : €39 :

O {Le }| Ley}

| B B
| —_

LG/R e B {o>
las —_— Next page

C LGED [a =
LG/R LG

oll [oll ECM mmm: Detectable line
AFRL RFRH (ECCS for DTC

CONTROL am: Non-detectable
MODULE) line for OTC

CFD)

Refer to last page
(Foldout page) .

B| Ep EeESB4=— Sere GD ., &9,€ CB), E101
felx 4] L }40)44] 12] 13} 14] 15}46}47]48]419/20) = W GY GY

5

| eens |

toMoatoqo4iogiogioniod |1121514151617 | |.] |t5l1611 711011902 Alea] [34 )3elsa[34l95| 36137138150) | CED It
MOOft 10/4 14]4 4044 13}414)4 151116 | B | G [40] 4 1]412}43] 14} I [23]24/05/26|27/28}29}30| |40/41142}43]44]45/45}47/48} |
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control (Cont'd)

EC-COOL/F-02

<Ck c/s —<D—
<C>: LHD A/T modelseee Se GY for Europe without

—o— daytime light system
rm ND: Except <b

mmm: Detectable lineGY L6/B for DTCCOOLING ae (31 fel «=: Non-detectable
EAN 3 } line for DTC

RELAY-2 O O |€1) : ee tel Ly |
LG G/Y" B ry

| Le
LG |

E104 G/B G/Y G/B G/Y
{1F (p-Oe DP-ee

| " G/B G/Y G/B G/Y

i [ol fel fo fq
L Hi |COOLING Lo Hi NCD @) () EAN” ) () EAN

[S] MOTOR-14 MOTOR-2
's Hs Ls | GD: CD| Hs Lo

LG/B B LG/B B
(E302)3 }- - 44oo2 o-o2

LG/B B LG/B B

Preceding LA LADpage _ YP LAD

<i} 8 i> O O O—-e—-
B B

toa
€37

Refer to last page
(Foldout page) .

442 CMB) E4104
a7] €12 (fe E68€66) , €8), €309 , ce ;
316 BR \3/4/ GY GY

1213 4— —5/6[7[68
Sltoltilelta|i4|is[iel17|1849}20| w

HEC045
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control (Cont’d)
GA16DE for Australia

EC-COOL/F-014
IGNITION SWITCH BATTERY (Via
ON or START fusible link)

<A>: A/T models

FUSE Refer to EL-POWER. <M: M/T models
410A | BLOCK 30A >: Models with[25} | (/B) § re] air conditioner

)

{[@40)| 7 ~
~_

1 [ OD ey Next page
O- —_A BR

BR GY

(cued COOL ING
3 | FAN

RELAY-4

Wages
LG/R G/B

| L O=—=<A>— 6/8 {> Next page

LG/R e 7

[Bu] E10 Iyc 6/8 6/8
eal COOLING G COOLING

FAN FAN
M) | MOTOR-4 M)| MOTOR-2

LG/A Hy €45) : <> By €39: <M>
ro ee Led} Led)

4 4

LG/R i i —

@ B >~~ << Next page
ca Ls <>

LG/R LG

ial IEE ECM mms: Detectable line
RFAL RFRH (Eccs for DTC

CONTROL . mame © Non-detectable
MODULE) line for OTC
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control (Cont’d)
GA16DE for Australia

EC-COOL/F-02
=

<Ck G/B =D
Preceding matbage <ak Gy

A l I <M>: M/T models
r air conditionercomms LESH ET ;FAN mms: Detectable lineRELAY-2 3 ol ol for DTC EC

: meme © Non-detectableLey Loy tay line for DTC
LG G/Y B

LG
€101) e[4g]co |

| ' G/B G/Y G/B G/Y

fo i fo fi
LG Lo Hi [COOLING | Lo Hi |COOLING

ral (+) (+) JEAN (+) (+) |FAN(s] MOTOR- 4 MOTOR-2
LS C) (3 | EAD] (5 [EO

tsy 4] Lay 4]
LG/B B LG/B B

<€f Ls @
Preceding >
page —_

<i- 8B —<D O O 1

@|
BB

tot
€3”? €6

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

With air conditioner
Cooling fan

af
é

Without air conditioner
Cooling fan

MEC340B

Cooling Fan Control (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Vv

Engine coolant

temperature sensor
harness connector

DISCONNECT

150Q Resistor

SEF492Q

CHECK COOLING FAN LOW SPEED NG | Check cooling fan low
OPERATION. - speed control circuit.
| With air conditioner | (Go to

1. Start engine. [ PROCEDURE A |.)
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

at low speed.

| Without air conditioner |

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 at low speed during warm-

up.

OK

3) Y
NGCHECK COOLING FAN HIGH SPEED ,| Check cooling fan high

OPERATION.

1. Turn air conditioner switch “OFF”’.

2. Turn blower fan switch ‘'OFF’’.

(Steps 1) and 2) are only performed

for models with air conditioner.)

3. Stop engine.

4. Disconnect engine coolant tempera-

ture sensor harness connector.

5. Connect 150Q resistor to engine cool-

ant temperature sensor-harness con-

nector.

6. Restart engine and make sure that

cooling fan operates at high speed.

OK

y

INSPECTION END

EC-162

speed control circuit.

(Go to

| PROCEDURE B |.)



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Cooling Fan Control (Cont'd)
DIAGNOSTIC PROCEDURE7/7 7

Cooling fan relay-2
/

Cooling fan relay-1 PROCEDURE A

INSPECTION START

oe <7.)Power steering fluid reservoir = “\ iC Yy
/ PF y) CHECK POWER SUPPLY. NG | Check the following.

SEPIOSR] | 4. Stop engine. | @ 10A fuse
2. Disconnect cooling fan relay-1. @ 30A fusible link

DISCONNECT (e 3. Turn ignition switch “ON”. e@ Harness for open or
‘aa Cal 4. Check voltage between terminals @, short between cooling
oe @) and ground. fan relay-1 and fuse
; 3 7 ae Voltage: Battery voltage e@ Harness for open or
a OK short between cooling

fan relay-1 and battery

lf NG, repair harness or

connectors.
KD) OF

y

CHECK GROUND CIRCUIT. Repair harness or con-
1. Turn ignition switch “OFF”. nectors.

2. Disconnect cooling fan motor-1 har-

ness connector and cooling fan

motor-2 harness connector.

1D 3. Check harness continuity
between terminal @ and termi-

Z y nal ©.
( SX) { Continuity should exist.YZ xe: If OK, check harness for short.

Lo = 4, Check harness continuity
ZL G between terminal @ and body

ground or terminal (@ and body
ground.

Cooling fan motor-1 Continuity should exist.
If OK, check harness for short.

Jee [>
IN ®

MEC274BA

MEC342B NG

Y

MEL, PL F “if
Cooling fan motor-2 >
harness connector

Oil level gauge
\ MA \

EC-163



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling fan motor-2
harness connector

Cooling Fan Control (Cont'd)

®

|

JNA MEC275BB

DISCONNECT DISCONNECT DISCONNECT

Ae AE HeTS.

*1 *2 =C7 — 3
1[2) 172\ (2x1)

* 1: 2-step contro! models
* 2: 3-step control models SEF195R

vay ts
* 1 thy eeaies

CHECK OUTPUT SIGNAL CIRCUIT. NG Check the following.
1. Disconnect ECM harness connector. | @ Harness connectors
2. Check harness continuity between Cre),

ECM terminal © or and terminal e Harness connectors
@. Cras),
Continuity should exist. e@ Harness for open or

short between cooling
OK fan relay-1 and ECM

If NG, repair harness or
connectors.

q

CHECK COMPONENT NG | Replace cooling fan
(Cooling fan relay-1). - relay.
Refer to ‘COMPONENT INSPECTION”.
(See page EC-167.)

OK

,
NG

CHECK COMPONENTS
(Cooling fan motors-1 and -2).

1. Reconnect cooling fan relay-1,
cooling fan motor harness
connectors and ECM harness
connector.

. Turn ignition switch '‘ON’’.
3. Perform “COOLING FAN

CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.

OR

NO

* 1: 2-step control models

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

ROTATE AND STOP

EVERY 3 SECONDS ?

[ next ][_ NO_|LYES_
EF311F

CONSULT.
% 2: 3-step control models SEF175R OR

svecoanear oaconnecr &) Refer to ‘‘ COMPONENT ©
isa] e INSPECTION”. (See page

HS. TS, EC-167.)
i. oo

ECM |OLCONNECTOR]} [3 OK
A

9 14 5 y

Disconnect and reconnect harness con-

(& nectors in the circuit. Then. retest.
[2] Trouble is not fixed.

é

© : For Australia Check ECM pin terminals for damage
@): Except for Austraiia SEF234R| | or the connection of ECM harness con-

nector. Reconnect ECM harness con-

@ COOLING FAN CIRCUIT Heston anid retest.

DOES y

COOLING FAN INSPECTION END

EC-164

Y

Replace cooling fan
motors.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MACTIVETEST SS []

COOLING FAN OFF

MONITOR = = =

COOLAN TEMP/S 88°C

LHI ILLOW |
MEF313F

/

Cooling fan relay-1

/ V4
Cooling fan relay-2

7

wy
Power steering fluid reservoir =

~

/P 2 .SEF193R

DISCONNECT

MEC346B

Oil level gauge
\ VN \ NI MEC274BA

NN N t
>. - Radiator aN

ons

M2 \

Cooling fan motor-2
harness connector

SN LA MEC275BB

Cooling Fan Control (Cont'd)

PROCEDURE B

INSPECTION START

Y.

CHECK POWER SUPPLY. NG | Check the following.
1. Stop engine. "| @ Harness for open or
2. Disconnect cooling fan relay-2. short between cooling

3. Turn ignition switch “ON”. fan relay-2 and fuse

4. Check voltage between terminals @, e@ Harness for open or
(3) and ground. short between cooling

Voltage: Battery voltage fan relay-2 and fusible

link

OK If NG, repair harness or
connectors.

Y

CHECK GROUND CIRCUIT. NG Repair harness or con-
1. Turn ignition switch ‘OFF’. "| nectors.
2. Disconnect cooling fan motor-1 har-

ness connector and cooling fan

motor-2 harness connector.

| | 3. Check harness continuity
between terminal ©) and termi-
nal @.

Continuity should exist.

If OK, check harness for short.

4. Check harness continuity

between terminal © and termi-
nal @, terminal @ and body
ground.

Continuity should exist.

If OK, check harness for short.

OK

CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector.

2. Check harness continuity between

ECM terminal @ or and terminal
@.
Continuity should exist.

If OK, check harness for short.

OK

EC-165

e Harness connectors

Cre),
e Harness connectors

Cue),
e Harness for open or

short between ECM

and cooling fan relay-2

lf NG, repair harness or

connectors.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control (Cont’d)

I |

a © a €>

(ea ta]

=H © A &

K | bisconwecr bigconnect
~ (des Ede

| oat [elconwecTOR HER

® =

3): For Australia
(®: Except for Australia SEF196R

CHECK COMPONENT NG | Replace cooling fan
(Cooling fan relay-2). "| relay.
Refer to ‘COMPONENT INSPECTION”

on next page.

OK

y

NGCHECK COMPONENTS

(Cooling fan motors-1 and -2).
1. Reconnect cooling fan relay-2,

cooling fan motor harness

connectors, engine coolant

temperature sensor harness

connector and ECM harness

connector.

2. Turn ignition switch ‘‘ON”’.

3. Perform ‘COOLING FAN

CIRCUIT” in “FUNCTION

TEST” mode with CONSULT.

OR

3. Perform ‘COOLING FAN” in

“ACTIVE TEST” mode with

CONSULT.

OR

Refer to ‘' COMPONENT

INSPECTION” on next page.®
OK

y

@ COOLING FAN CIRCUIT §

DOES

COOLING FAN

ROTATE AND STOP

EVERY 3 SECONDS ?

[ next |] | YES
MEF311F

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

Trouble is not fixed.

y

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector. Reconnect ECM harness con-

nector and retest.

y

INSPECTION END

B ACTIVE TEST @

OFFCOOLING FAN

MONITOR
COOLAN TEMP/S 99°C

fl ff
[ON | Cia

MEF312F

EC-166

Replace cooling fan

motors.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Cooling Fan Control (Cont'd)
COMPONENT INSPECTION

5a Cooling fan relay-1
Check continuity between terminals @) and 6).

Conditi Continuita onditions ontinuity

1 ] 12V direct current supply between y

terminals @ and @ es
No current supply No

sersiip| f NG, replace relay.

Cooling fan relay-2 EC

Check continuity between terminals @ and ©, © and ®.

5 O4 : Conditions Continuity
o~ 12V direct current supply Yes

between terminals (@) and @ °
7 No current supply No
3

lf NG, replace relay.

SEC202B

Cooling fan motors-1 and -2
M/T models:
1. Disconnect cooling fan motor harness connectors.
2. Supply cooling fan motor terminals with battery voltage and

check operation.

Terminals

(®) (©)

Cooling fan

SEF499QA motor ® @

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

EC-167



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

ant
DISCONNECT

SEFS00QA

Cooling Fan Control (Cont'd)
A/T models for Australia and LHD A/T models for Europe with-
out daytime light system
1. Disconnect cooling fan motor harness connectors.
2. Supply cooling fan motor terminals with battery voltage and

check operation.

Terminals
Speed

(®) (©)

Cooling fan Low @ ®
motor-1 High ©) 6))

Cooling fan Low @ C))
motor-2 High @ 6))

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

EC-168



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-0 1

ECM

CRT ROL <E>: LHD models
MODULE) <A>: RHD models

PWST <A: LHD models with ABS or
dual air bag or rear door(L43]] power window

PU/W <NS>: LHD models except

mm: Detectable line
for DTC

=e: Non-detectable EC
PU/W line for DTC

F6(FE)Ci Gas
PU/W

O=—«<D>= O=—=iD>

PU/W PU/W
(CED) Eu (E9)

1tof os
PU/W PU/W PU/W

ch cn cn
POWER STEERING POWER STEERING POWER STEERING

ON OIL PRESSURE ON OIL PRESSURE ON OIL PRESSURE
: @ SWITCH ~ SWITCH __ SWITCHore ~~ T ED: <D OFF a BD: <ND ai 6102): <A>

B B B

‘ 6113
i B B

oo o—-
t |
B B B B
2 + a+

E57

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

Power Steering Oil Pressure Switch (Cont'd)
GA16DE for Australia

EC-PST/SW-01

ECM
(ECCS
CONTROL ams: Detectable line
MODULE) for OTC

PWST =e: Non-detectable
(25) line for DTC

PU/W

PU/W

41

PU/W

PU/W

> emp
PU/W

PU/W

<a
POWER STEERING

ON | OIL PRESSURE
~ SWITCHore ~~ f

a
Ib

 0
 -@—

— 
w

po
]

€32

Refer te Last page
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch (Cont'd)

Power steering oil __ COMPONENT DESCRIPTION
pressure switch 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.

DIAGNOSTIC PROCEDURE
MPW/ST SIGNAL CIRCUIT

INSPECTION START
HOLD STEERING WHEEL

IN A FULL . |
LOCKED position

THEN CHECK OVERALL FUNCTION. OK | INSPECTION END
TOUCH START 1. Turn ignition switch ‘‘ON”’. i

2. Perform ‘PW/ST SIGNAL

L_NexT |L__START _] CIRCUIT" in “FUNCTION
TEST” mode with CONSULT.

MEF023E
OR

1. Start engine.

tw MONITOR NO FAIL C) 2. Check ‘'PW/ST SIGNAL” in
PW/ST SIGNAL OFF “DATA MONITOR" mode with

CONSULT.

Steering is in neutral

position:

OFF

Steering is turned:

ON
| RECORD OR

SEFSO1I (®) 1. Start engine.
2. Check voltage between ECM

CONNECT 7am terminal or @) and ground.

by. €> (ES) Voltage:
— When steering wheel is

l ECM ol CONNECTOR]} turned quickly.
435 Approximately 0V

Except above

Approximately 5V¢
3 le aS | |ne

®@: For Australia =
@) : Except for Australia SEF235R

EC-171



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT1B] A €> @

|
AEC760

Power Steering Oil Pressure Switch (Cont'd)

Co)

a |
CHECK GROUND CIRCUIT.
1. Turn ignition switch “OFF”.
2. Disconnect power steering oil pres-

sure switch harness connector.
3. Check harness continuity between

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

NG

| fc) | DISCONNECT OK

Y

“| nectors.
Repair harness or con-

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

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

NG , | Check the following.

OK

Y

| @ Harness connectors
G5,

e@ Harness connectors

Cua), or (#68),

e@ Harness for open or
short between ECM and
power steering oil pres-
sure switch

lf NG, repair harness or
connectors.

CHECK COMPONENT NG ,| Replace power steering

(Power steering oil pressure switch).
Refer to ‘COMPONENT INSPECTION”
below.

JoK
y

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

y 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

I~ ecm lolconnector]| 1T2)
| |

@): For Australia
@): Except for Australia SEFI76R

ONSCONNECT +

AE 63
(alt)

AEC762

COMPONENT INSPECTION

Power steering oil pressure switch

~ | off pressure switch.

1. Disconnect power steering oil pressure switch harness con-
nector then start engine.

2. Check continuity between terminals @ and @.

Conditions Continuity

Steering wheel is being turned Yes

Steering wheel is not being turned No

If NG, replace power steering oil pressure switch.

EC-172



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Park/Neutral Position Switch

EC-PNP/SW-0 1ECM
(ECCS
CONTROL

NEUT MODULE)

EI) ED <i>: LHD models
6/on <A>: RAHD models
re <A>: A/T models

<M>: M/T models
G/OR <ED : For Europe and Israel

I E>: Except <p
O E>: A/T models except for EC

Europe and Israel
<EM>: Except 4B

G/OR G/OR *1:--ED 14 €B a2

mmm: Detectable lineG/OR G/OR for DTC
wm: Non-detectable

line for DTC
Ou

| €23

G/OR

eal
G/OAR

INHIBITORco S re. oe)! (SWITCH
2 .6/on R cae @223): <>

Fi Lt]
NEUTRAL

NEUTRAL | POSITION B
oe SWITCH

OTHER ~ ED: HD

ra
B A

|
<M C) B B m——@®

B B
a2 +

E32

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

Park/Neutral Position Switch (Cont’d)
GA16DE for Australia

EC-PNP/SW-0 4

ECM
Crs
MOREY <A>: A/T models

NEUT <M>: M/T models
mma: Detectable line22H for DTC

G/OR meme Non-detectable
] line for DTC

G/OR
CFE)42

G/OR

EA em
G/OR

€23 Go)

M G/OR

[ell
G/OR

INHIBITOR
ch Phe ! SWITCH

RO, 2 223): <A>

Lu}
G/OR B

(cal i
POST TION 8MEY | SWITCH ne

one“ T | D:D 2
ey

B €o) €23)
Les fe es KO —O o—

t
B B

a2 o£
€3D €5)

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

A/T

—~

Under the vehicie

|--——- Automatic transaxle AN

{XN WN
Inhibitor switch
harness connector

models ~

WB NEUTRAL SW CIRCUIT

SHIFT

out oF N/P-RANGE

Park/Neutral Position Switch (Cont'd)
When the gear position is “P’’ (A/T models only) or ‘‘N’’, park/
neutral position switch is “‘ON”’.
ECM detects the park/neutral position when continuity with
ground exists.

DIAGNOSTIC PROCEDURE

Neutral position switch

INSPECTION START

EC-175

THEN

TOUCH START i

CHECK OVERALL FUNCTION. OK INSPECTION END
L || START 1. Turn ignition switch ON”.

SEF206L 2. Perform “NEUTRAL SW
CIRCUIT” or “NEUTRAL POS!
SW CKT" in “FUNCTION

¢rMONITOR NO FAIL [_] TEST” mode with CONSULT.
OR

START SIGNAL ON 2. Check “NEUTRAL SW" or
CLOSED TH/POS ee “NEUT POSI SW" signal in
Nur roshew Ot “DATA MONITOR” mode with

CONSULT.
Neutral position: ON
Except above: OFF

OR
1. Set shift lever to the neutral| RECORD | () position.

MEF983E 2. Disconnect ECM harness con-
r.

connect 3. Check harness continuity
(e between ECM terminal @5) orHS. € at @) and body ground.

r = Continuity should exist.
| ECM — JO[CONNECTOR]} If OK, check harness for short.

35 22 NG

A

Turn ignition switch “OFF”.

1D OF
@): For Australia =
@: Except for Australia SEF236R TB]

Y

1B) CHECK GROUND CIRCUIT. NG. Check the following.
1. Disconnect neutral position switch e Harness connectors

harness connector. (23),
DISCONNECT : .Law (E 2. Check harness continuity between @ Harness for open orTS. va terminal @ and body ground. short between neutral

etry Continuity should exist. position switch and
If OK, check harness for short. body ground

lf NG, repair harness or

[a] a jon connectors.
ed - L @

SEF502Q



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

Me Me °TS. |

|| ECM — |O}CONNECTOR]| ap:
fs Disconnect ECM harness con-

nector.

y.
all «

CHECK INPUT SIGNAL CIRCUIT. NG. Check the following.
@: For Australia 1. Check harness continuity between e Harness connectors
@ : Except for Australia BERT7R ON terminal 3) or @ and terminal . CH), Oo cctors

Continuity should exist. ‘CDF
If OK, check harness for short. e@ Harness connectors

(23),
OK e Harness for open or

short between ECM
and neutral position
switch

lf NG, repair harness or
connectors.

Y

CHECK COMPONENT NG. Replace neutral position
(Neutral position switch). switch.
Refer to ‘'Check of Position Switch” of
“ON-VEHICLE SERVICE" in MT section.

OK
y.

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

Trouble is not fixed.
y

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

4

INSPECTION END

EC-176



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

@ PARK/NEUT POSI SW CKT

SHIFT

OUT OF N/P-POSITION
THEN

TOUCH START

{ NEXT || |= START
MEC731B

¢t¢MONITOR &NO FAIL C]

START SIGNAL ON
CLOSED TH/POS ON
AIR COND SIG. OFF
NEUT POSISW ON

RECORD |
MEF983E

L

4 €> ®
ecm lolconnector}}

[a]
ae

@ . For Australia
i)

Park/Neutral Position Switch (Cont'd)

Inhibitor switch

INSPECTION START

LD) }
CHECK OVERALL FUNCTION.

1. Turn ignition switch "ON".
2. Perform “NEUTRAL POS! SW

CKT” in ‘FUNCTION TEST”
mode with CONSULT.

OR

OK

Check ‘NEUTRAL SW” or

“NEUT POSI SW" signal in
“DATA MONITOR" mode with

CONSULT.

“N” or “PY”:

Except above:

OR

(fe) *

ON
OFF

(&) 1. Shift selector lever to ‘'P”
position.

2. Disconnect ECM harness con-

nector.

3. Check harness continuity
between ECM terminal 8) or
@) and body ground.
Continuity should exist.

4. Shift selector lever to ''N”’
position.

5. Check harness continuity
between ECM terminal @8 or
@) and body ground.
Continuity should exist.

lf OK, check harness for short.

If OK, check harness for short.
: Except for Australia SEF178R

hos DISCONNECT

4€ED @
[]

—— "| [2
NEIL,

SEF228R

NG
y

Turn ignition switch OFF".

Y

INSPECTION END

CHECK GROUND CIRCUIT.
1. Disconnect inhibitor switch harness

connector.

2. Check harness continuity between
terminal G) and body ground.
Continuity should exist.

If OK, check harness for short.

NG

OK
Y

Disconnect ECM harness con-

nector.

EC-177

,| Check the following.
| @ Harness connectors

3),
e Harness for open or

short between inhibitor
switch and body ground

lf NG, repair harness or
connectors.
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by DISCONNECT DISCONNECT

HS. TS.
[I

ECM _{O}CONNECTOR[leon ] ae
35 22

a | [2]
@) : For Australia
@): Except for Australia SEF237R

Park/Neutral Position Switch (Cont’d)

|
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Check harness continuity between ~ | @ Harness connectors

ECM terminal @ or @ and terminal C6),
@. e Harness connectors
Continuity should exist. CMa),
lf OK, check harness for short. e Harness connectors

(£23),
OK e Harness for open or

short between ECM
and inhibitor switch

lf NG, repair harness or
connectors.

d

CHECK COMPONENT NG || Replace inhibitor switch.
(Inhibitor switch).

Refer to ‘‘Electrical Components
Inspection” of “TROUBLE DIAGNOSES"
in AT section.

OK
Y

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

Y

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.

Ad

INSPECTION END

EC-178
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EVAP Canister Purge Control Solenoid Valve
GA16DE M/T models except for Europe, Israel and
Australia

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

Y

Engine coolant temperature sensor Engine coolant temperature

Mass air flow sensor Amount of intake air

Throttle position sensor Throttle position

Y

ECM .
(ECCS EVAP canister EC

control >| purge control

solenoid valve

4 module)

Ignition switch Start signal

Y
.

Vehicle speedVehicle speed sensor
|
~

This system cuts and controls the port vacuum
applied to the EVAP canister purge control sole-
noid valve to suit engine operating conditions.
This cut-and-control operation is accomplished
through the ECM. When the ECM detects any of
the following conditions, current flows through
the solenoid valve in the EVAP canister purge
control solenoid valve control vacuum line.

To EVAP canister

To intake 4
air duct

SEF240PG

EC-179

This causes the port vacuum to be discharged
into the atmosphere so that the EVAP canister
purge line remains closed.

Engine starting
Closed throttle position
Low and high engine coolant temperature
During deceleration
Engine stopped
Vehicle speed: below 10 km/h (6 MPH)
Mass air flow sensor malfunction

COMPONENT DESCRIPTION
The EVAP canister purge contro! solenoid valve responds to
signals from the ECM. When the ECM sends an ON (ground)
signal, the coil in the solenoid valve is energized. A plunger will

_ then move to cut the vacuum signal (from the intake manifcld
Vacuum to the EVAP canister purge control solenoid valve).
signal When the ECM sends an OFF signal, the vacuum signal passes

through the solenoid valve. The signal then reaches the EVAP
canister purge control solenoid valve.
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EVAP Canister Purge Control Solenoid Valve
(Cont'd)

M/T models except for Europe and Israel

EC-PGC/V-01

IGNITION SWITCH
ON or START

FUSE Refer to EL-POWER.
10A_ | BLOCK

(U/B)
M15)

fIN49)} 4

BR mmm: Detectable line
for DTC

wae: Non-detectable
line for DTC

el EVAP CANISTER
PURGE CONTROL
SOLENOID VALVE

roy ED
f=)

P

{fi05]]
PURGE ECM

(ECCS
CONTROL
MODULE)

fiefer “ last, page
Oldout page) .

x] ED 1[2/—3] >
G42) G 4/5(617/8] WwW Ci

=
]

oO

——

troqoqodoaoato7i0d [4/2131 415le 7\ 0] 45] 16147] 10]49|20[24ee) [34132133]54/ 95150137] 30 oR
14044 14 1241 434414421511) | B | 9 [10]1 4[412[43] 44} J) (23124|25/26|27/28]29|30] [40/4 1|42143} 44] 4546] 47) al

e

r—
—

 
p

=

HECO41
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oFNy EA
Ww

Vacuum hose connected
to EVAP canister MEC296BB

EVAP Canister Purge Control Solenoid Valve
(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

t

CONNECT

AE
[ecm {ol connector]

105

, (Bn
MEC325B

@) a

Crack

VvClogging a

Improper connection

0 |

CHECK VACUUM SOURCE TO EVAP

CANISTER.

1. Jack up drive wheels.

2. Start engine and warm it up suffi-

ciently.

3. Perform diagnostic test mode Il (Self-

diagnostic results). Make sure that

diagnostic trouble code No. 55 is dis-
played.

4. Disconnect vacuum hose to EVAP

canister.

5. Set shift lever to 1st position.

6. Make sure that vacuum exists under

the following conditions.

At idle:

Vacuum should not exist.

Racing engine from idle to 3,000 rpm:

Vacuum should exist.

OK

NG

LB] Y

CHECK COMPONENT

(EVAP canister).

(See page EC-29.)

If NG, replace EVAP can-

ister.

CHECK CONTROL FUNCTION.

1. Check voltage between ECM terminal

and ground with CONSULT or

tester under the following conditions.

OK

"| clogging, cracks or
Check vacuum hose for

improper connection.

SEF816F

1D) SS DISCONNECT
ish
ib

@ a
iD O L

1 SEF488Q

Voltage:

At idle

Approximately 0V

Engine speed is about 2,000 rpm

Battery voitage

NG

DI y
CHECK POWER SUPPLY. NG | Check the following.
1. Stop engine. e Harness connectors

2. Disconnect EVAP canister purge con- C5),
trol solenoid valve harness connector. @ 10A fuse

3. Turn ignition switch “ON”. @ Harness for open or

4. Check voltage between terminal @ short between EVAP
and ground with CONSULT or tester.
Voltage: Battery voltage

"

®

EC-181

canister purge contro!

solenoid valve and fuse

lf NG, repair harness or

connectors.
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yy. DISCONNECT DISCONNECT

HS. TS.

<i)ECM _|O]CONNECTOR]|

(

105

[2]

SEF489Q

EVAP Canister Purge Control Solenoid Valve
3(Cont'd) ®

|
CHECK OUTPUT SIGNAL CIRCUIT. NG Repair harness or con-
1. Turn ignition switch “OFF”. "| nectors.
2. Disconnect ECM harness connector.

3. Check harness continuity between

ECM termina! and terminal @).
Continuity should exist.

If OK, check harness for short.

OK
Y

CHECK COMPONENT

(EVAP canister purge contro! solenoid

valve).

Refer to ‘COMPONENT INSPECTION”.

NG

OK
Y

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

" | purge contro! solenoid
Replace EVAP canister

valve.

EVAP canister purge control solenoid valve

Check air passage continuity.

Condition .
Air passage

continuity

between @) and

Air passage

continuity

between @ and ©)BATTERY

12V direct current sup-

ply between terminals Yes No

MEC488B @ and @)

No supply No Yes

If NG, replace solenoid valve.

EC-182
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SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

EGR Valve and EVAP Canister Purge Control
Solenoid Valve
For Europe, Israel and Australia, and GA15DE M/T
models

Engine coolant temperature sensor Engine coolant temperature

Y
.

vy

Mass air flow sensor Amount of intake air ECM EGR valve &
>) (ECCS .| EVAP canister

as tro} purge controliti Throttle position conThrottle position sensor : »| module) nae

Ignition switch Start signal _

Vehicle speed sensor Vehicle speed -

This system cuts and controls the port vacuum This causes the port vacuum to be discharged
applied to the EGR valve and EVAP canister into the atmosphere so that the EGR valve and
purge control solenoid valve to suit engine oper- EVAP canister purge line remains closed.
ating conditions.
This cut-and-control operation is accomplished
through the ECM. When the ECM detects any of
the following conditions, current flows through
the solenoid valve in the EGR valve and EVAP
canister purge control solenoid valve control vac-
uum line.

qoo
oo

pooc
od

SEF783K

To EGR valve and
EVAP canister

To intake 4
ir ductair duc t

Intake

manifold
vacuum

signal

SEF 240PF

e Engine starting
Closed throttle position
Low and high engine coolant temperature
During deceleration
Engine stopped
Vehicle speed: below 10 km/h (6 MPH)
Mass air flow sensor malfunction

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve
The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in
response to throttle valve opening. The vacuum controls the
movement of a taper valve connected to the vacuum diaphragm
in the EGR valve.

EGR valve and EVAP canister purge control solenoid
valve

The EGR valve and EVAP canister purge control solenoid valve
responds to signals from the ECM. When the ECM sends an ON
(ground) signal, the coil in the solenoid valve is energized. A
plunger will then move to cut the vacuum signal (from the throt-
tle body to the EGR valve and EVAP canister purge valve).
When the ECM sends an OFF signal, the vacuum signal passes
through the solenoid valve. The signal then reaches the EGR
valve and EVAP canister.

EC-183



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

For Europe and Israel

EC-EGRC/V-0 14

IGNITION SWITCH
ON or START

FUSE Refer to EL-POWER.
BLOCK
(J/B)

mmm: Detectable line
for DTC

BR ——-: he fee pro
(M46) ine forfen) and
(F4)

BR

BR

{2 ]| EGR_VALVE & EVAP
CANISTER PURGE
CONTROL SOLENOID
VALVE

a
Pp

P

[1051
EGR ECM

(ECCS
CONTROL.
MODULE)

Refer to last page
(Foldout page) .

x te
GJ2> B 3) 4[5{6| Ww

1

Oi soa to Fogo og 07108 [41213] 415] 6] 7] [9] [45146117] 10149 20[e4]o2) [3452133134] 35196)37138) 39 i
0Qf310)4 148 3291494144 1541 16] | 8 [9 [40] 41]42/43}14) “— [23}24/25]26}27}28|29}30} |40]41}42}43]44]45}46 [47/48] |

HEC042
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GA16DE for Australia

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (Cont'd)

EC-EGRC/V-01

IGNITION SWITCH
ON or START

FUSE Aefer to EL-POWER.
10A_ {BLOCK

' [25} | (J/B)

oy =

BR

mmm: Detectable line
BR for DTC

wee: Non-detectable
line for DTCKe

BR

BR

TS] EGR_VALVE &
EVAP CANISTER
PURGE CONTROL
SOLENOID

rt VALVE

CY)
Pp

Pp

[103]
EGR ECM

(ECCS
CONTROL
MODULE)
5)

3/415[6| Ww (je) 6G

Refer to last page
(Foldout page) .

101)102}103} {1041105} 106

407|408}109] |110)114;142

443]414}145) }116) 447/118

HECO74

EC-185
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is C2
5

—

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

Vacuum hose connected
to EGR vaive | MEC291B

CHECK OVERALL FUNCTION.
1) Jack up drive wheels.

2) Start engine and warm it up suffi-
ciently.

3) Perform diagnostic test mode I! (Self-
diagnostic results).

Make sure that diagnostic trouble
code No. 55 is displayed.

4) Set the shift lever to 1st position.
5) 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 3,000
rpm:

Spring moves up and down.

Vacuum hose connected
_ to EVAP canister MEC296BC

NG

B

OK INSPECTION END

€ Qi
II ECM. IeLconvecTon| ie)

LS]
: For Australia

: Except for Australia SEF179R

CHECK VACUUM SOURCES TO EGR
VALVE AND EVAP CANISTER.
1) Disconnect vacuum hoses to EGR

valve and EVAP canister.
2) Make sure that vacuum exists under

the following conditions.
At idle:

Vacuum should not exist.
Racing engine from idle to 3,000

rpm:

Vacuum should exist.

OK

NG

2

CHECK COMPONENTS
(EGR valve, EGRC-BPT

valve and activated EVAP
canister).

Refer to ‘COMPONENT
INSPECTION”. (See page
EC-188.)

NG

y

Replace malfunctioning
component(s).

1D] .

——
Crack

Clogging

—

AN improper connection
SEF816F

CHECK CONTROL FUNCTION.
1) Check voltage between ECM terminal

or and ground under the
following conditions.

Voltage:

At idle
Approximately 0V

Engine speed is 2,500 rpm
Battery voltage

OK

|Na

®

EC-186

CHECK VACUUM HOSE.
1) Check vacuum hose

for clogging, cracks or
improper connection.
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fan DISCONNECT

TS.

G12)

()
wo

wy |
® ©

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (Cont'd)

®

SEF488Q

DISCONNECT NBS DISCONNECT

Ae: TS
[|_ecm _ lolconnecror}] 1D

103 105

[2]|
G03): For Australia

(05) : Except for Australia SEF238R

CHECK POWER SUPPLY. NG | Check the following.
4) Stop engine. "| @ Harness connectors
2) Disconnect EGR valve & EVAP canis- CF),

ter purge control solenoid valve har- e 10A fuse

ness connector. e@ Harness continuity

3) Turn ignition switch “ON”. between EGR valve &

4) Check voltage between terminal @ EVAP canister purge
and ground. control solenoid valve

Voltage: Battery voltage and fuse

- OK lf NG, repair harness or
connectors.

Y

CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch "OFF". ~| nectors.
2) Disconnect ECM harness connector.

3) Check harness continuity between

ECM termina! or and ter-

minal (@).

Continuity should exist.

OK

Y

CHECK COMPONENT NG | Replace EGR valve &
(EGR valve & EVAP canister purge con-

trol solenoid valve).

Refer to ‘COMPONENT INSPECTION”.

OK

y

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

y

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-187

EVAP canister purge con-

trol solenoid valve.
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EGR vaive

MEF 137D

SEFO83P

BATTERY

MEC488B

EGR Valve and EVAP Canister Purge 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.

EGRC-BPT valve
1) Plug one of two ports of EGRC-BPT valve.
2) Vacuum from the other port and check for leakage while

applying a pressure above 0.981 kPa (100 mmH,0O, 3.94
inH,O) from under EGRC-BPT valve.

3) If a leakage is noted, replace the valve.

EGR valve and EVAP canister purge control solenoid
valve

Check air passage continuity.

Air passage

continuity

between @ and@®

Air passage

continuity

between (@) and
Condition

12V direct current sup-

ply between terminals Yes No

@ and @®

No supply No Yes

lf NG, replace solenoid valve.

EC-188
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Heated Oxygen Sensor (HO2S)
For Europe and Israel

EC-—HO2S-01

IGNITION SWITCH
ON or START

FUSE Refer to EL-POWER.
10A | BLOCK
[46] | (J/B)

@i5)
N10, - EC

mame: Detectable lineBR/Y for DTC
aety —*— Me ten nie

ane or:

en
BR/Y

|
BR/Y

(3
HEATED
OXYGEN
SENSOR

Gy ear =
= oR W

an
| j' | fi
i
i
i
17 JOINT

CONNECTOR-6
iy

|

(je—— cl,
oR W

[[io2ll [79] I l
02H 02S ECM BBB

(Eccs LuCONTROL e-! |
MODULE) a an
(FI) = =CD

Refer to last page
Te) «a SS (Foldout page) .

3/4[5[6} w (4j2/3) by (4[4j1[4f4f4] cGy

r——
foMonoodropioqioniod [41213] 4151617] [a] [5146] 17] 16/49levlet]eo) [ailaelaala4|a5|s1a7 CED Iti
AH HON 4 at 1241 1H 44d 54 |B] 9 [40[44712]13/ 44] 2aledl2sleole7|2aiegiao: '40|44|42}43144[45/46/47/48} |

HEC048
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Heated Oxygen Sensor (HO2S) (Cont'd)

GA16DE for Australia (A/T models)

EC—-HO2S-0 1

IGNITION SWITCH
ON or START

FUSE Refer to EL-POWER.
410A | BLOCK

(J/B)

N10} _
am: Detectable line

a Y for DTC
=e: Non-detectable

7! line for DTC

HED
BR/Y

|
BR/Y

men
HEATED
OXYGEN
SENSOR

a) eal €2>
= OR W

4.

an
| ]+ itt
iy

Itt
17 JOINT
|} | CONNECTOR-6

i
(joe cal,oR W |

fel (aal 1
02H 02S ECM B BB

(ECCS iCONTROL e-! |
MODULE) AL L
CED = =

.

Refer to last page

Te €23 ES Foidout page) «
3/4]5/6| Ww (i/2{3) GY faya[4[1[4]4)] cy EIS)

| ees |

104] 1021103] [104/105] 106 4J273] [4] BES EAIEE!
107{108|109| {asofria}sia] LSLELZLS19} Fro} |) C) | | ledleblesie7iag we

4 1]42]13] 14] 29|30/34]32[33] W HS143}414f415} [116]137]148) rer teta7ita 49) ENIESE SER S.
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Heated Oxygen Sensor (HO2S) (Cont'd)

Hold L The heated oxygen sensor is placed into the exhaust manifold.
orer ome] | It detects the amount of oxygen in the exhaust gas compared

to the outside air. The heated oxygen sensor has a closed-end
tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to OV in leaner con-
ditions. The heated oxygen sensor signal is sent to the ECM.

— The ECM adjusts the injection pulse duration to achieve the
ideal air-fuel ratio. The ideal air-fuel ratio occurs near the rad-

J Heater pad ical change from 1V to OV.
Isolation Zirconia
bearing tube

SEF406H

z= 4
= .

o

s
3
>

3
joy
g

re)
0 H

Rich ~*—— Ideal ratio ——->- Lean

Mixture ratio
SEF288D

DIAGNOSTIC PROCEDURE
MEMIXTURE RATIO TEST

INSPECTION START
ACCELERATE TO 2000
RPM AND HOLD THEN
TOUCH START

vy

CHECK OXYGEN SENSOR CIRCUIT. OK INSPECTION END
1) Start engine and warm it up suffi-

1800 2000 2200 iy. ciently.
2) Perform "MIXTURE RATIO[_vext_J[_ START | TEST" in “FUNCTION TEST”

SEF815L mode with CONSULT.
OR

fs 2) Make sure that '‘M/R F/C
yy MONITOR yy NO FAIL [] MNT" in “DATA MONITOR"

mode indicates “RICH” and
CMPSsRPM (REF) 2000rpm “LEAN” periodically more
M/R F/C MNT RICH than 5 times during 10 sec-

onds at 2,000 rpm.
OR

(fg) 2) Stop engine and set ECM
ABs Diagnostic Test Mode ||

(Heated oxygen sensor moni-
tor).

| RECORD | 3) Restart engine and run it at
SEF522Q about 2,000 rpm for about 2

minutes under no-load.
4) Keep engine speed at 2,000

rpm and make sure that the
\ | / malfunction indicator lamp on

~ a the instrument panel goes on
and off more than 5 times dur-

— CHECK — ing 10 seconds.

” ~ NG
J \|N ®

Malfunction indicator
lamp

SEFO51PA

EC-191
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Heated Oxygen Sensor (HO2S) (Cont'd)

®

CHECK INPUT SIGNAL CIRCUIT. NG. Repair harness or con-
1. Stop engine. nectors.
2. Disconnect ECM harness connector

and heated oxygen sensor harness
connector.

3. Check harness continuity between
ECM terminal 49) or and terminal
@.

SEF180R‘80 Continuity should exist.
BI rw Pe hd ees lf OK, check harness for short.

Ge iA x
aT eae cl vy

M OF T 12IL£C JO] CONNECTOR] Cals) CHECK HEATED OXYGEN SENSOR OK Go to 'CHECK
°°? HEATER CIRCUIT. COMPONENT".

1. Reconnect harness connectors.
(E 2. Start engine.va) [Qa] 3. Check voltage between ECM terminal

(For Europe and Israel) or
(For Australia A/T models) and

@ : For Australia A/T models grotne win os or agster
e .(3): For Europe and Israel SEF181R Voltage: orrowing conailions

Engine speed is below 3,200 rpm
‘aa -— Approximately 0V

TS. €> Engine speed is above 3,200 rpm
Battery voltage

G fats)
NG

if

(ey CHECK POWER SUPPLY. NG. Check the following.
1. Stop engine. e@ Harness connectors

@ © 2. Disconnect heated oxygen sensor Ca),
yo = harness connector. e@ 10A fuse
, 3. Turn ignition switch “ON”. e@ Harness for open or

SEF646P| | 4 Check voltage between terminal @ short between heated
and ground. oxygen sensor andFor Europe and Israel, and GA15DE <1 Voltage: Battery voltage tues

engine models If NG, repair harness or
OK connectors.

62
NG

Power steering
fluid reservoir

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

terminal @ and ECM terminal
(For Europe and Israel) or C418) (For
Australia A/T models) .
Continuity should exist.
If OK, check harness for short.

Y

yok

®

EC-192

Repair harness or con-
nectors.
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Heated Oxygen Sensor (HO2S) (Cont'd)

®

Loosen and retighten engine ground
screws.

OK
Y

CHECK COMPONENT
(Heated oxygen sensor heater).
Refer to ‘COMPONENT INSPECTION”
below.

OK
v

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.

Trouble is not fixed.
Y

Replace heated oxygen sensor.

45)

TS.

DISCONNECT

€)

(i
SEF586Q

COMPONENT INSPECTION

Heated oxygen sensor heater

NG
Replace heated oxygen
sensor.

Check resistance between terminals @) and @.
Resistance: 2.3 - 4.3Q at 25°C (77°F)

Check continuity between terminals @ and @, @) and @.
Continuity should not exist.

lf NG, replace the heated oxygen sensor.
CAUTION:
e Discard any oxygen sensor which has been dropped from

a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-193
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Oxygen Sensor (02S)

Except for Europe and Israel

mmm: Detectable line
cee es for DTC

CONTROL mums: Non-detectable
MODULE) line for DTC

02s

=e
1

 \ °

JOINT
CONNECTOR-6

2)

sooo
 

nn

Ne
 

a 
ee 

ee

\

Vyi

b= a

B B B

OXYGEN I |
SENSOR e

iL tL
L €1> €14

€22)
[afafalaf4{4] Gy

r—
(Ommomrogoqogoqoniod | 47213] 4516171 folie] 7 se feof 2a (aif sel sale SSLS8S7 3](ED
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Oxygen Sensor (02S) (Cont'd)

GA16DE for Australia (M/T models)

EC-O02S5-014

mmm: Detectable line
Fetes for DTC

CONTROL wee © Non-detectable
MODULE) line for DTC

02S

L46}]
W

| |
| |
| |
| |
| i
| {
| {
| |
{ |
| |
\ |
\ |

1 ||
on inal
| JOINT
| | CONNECTOR-6

oe a
| |
{ |
| |
| |
| |
teh o
re IL J

ul B B B
OXYGEN ! |
SENSOR e

A af
L Fi3 F14

(aj1{4[1[4[4] Gy

1041402] 103) |104}105] 106 1[2]3] [4] adetezle3 36[39] [40]4i] [63f54[55] [56]
407] 08}s09) |40/44]140 ae a ol}| CO eee 42) 43 SCS

12£13]414]445) |4 46} 171148 eli7iia] (2S! saps [49180] eisol jesle7iealeg H.S.

HEC081
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Oxygen sensor

Louver

Zirconia tube

Connector
Isolation bushing

Contact plate

AEC854

Outp
ut 

volta
ge 

V;
 

[v
]

0 n
Rich ~-— Ideal ratio ———» Lean

Mixture ratio
SEF288D

WM MIXTURE RATIO TEST @

ACCELERATE TO 2000
RPM AND HOLD THEN
TOUCH START.

1800 2000 2200 me

[next ][- START __]
SEF815L

Oxygen Sensor (02S) (Cont’d)
The O2S is placed into the exhaust manifold. lt detects the
amount of oxygen in the exhaust gas compared to the outside
air. The sensor has a closed-end tube made of ceramic zirco-
nia. The zirconia generates voltage from approximately 1V in
richer conditions to OV in leaner conditions. The sensor signal
is sent to the ECM. The ECM adjusts the injection pulse dura-
tion to achieve the ideal air-fuel ratio. The ideal air-fuel ratio
occurs near the radical change from 1V to OV.

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK OXYGEN SENSOR CIRCUIT.
1. Start engine and warm it up suffi-

ciently.
2. Perform “MIXTURE RATIO

mode with CONSULT.
OR

OK
Y

xx NOFAIL [_]

CMPSe*RPM (REF)

M/R F/C MNT

3x MONITOR

2000rpm

RICH

[ RECORD |
SEF5220Q

Make sure that ‘‘M/R F/C
MNT” in “DATA MONITOR”
mode indicates RICH” and
“LEAN” periodically more
than 5 times during 10 sec-
onds at 2,000 rpm.

OR

TEST” in “FUNCTION TEST”

2.

Z

/ \ \
Malfunction indicator
lamp

SEFOS1IPA

2. Stop engine and set ECM
Diagnostic Test Mode II (Oxy-
gen sensor monitor).

3. Restart engine and run it at
about 2,000 rpm for about 2
minutes under no-load.

4. Keep engine speed at 2,000
rpm and make sure that the
malfunction indicator lamp on
the instrument pane! goes on
and off more than 5 times dur-
ing 10 seconds.

NG

®

EC-196

INSPECTION END



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Oxygen Sensor (02S) (Cont'd)

C))| = ower sensor’ SS sxe |
Vaharness connector

N V4 NGS \ CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or con-
a 9 1. Stop engine. nectors.® oo 2. Disconnect ECM harness connector

tor.

3. Check harness continuity between
CONGAN gs SO ECM terminal @ or @ and terminal

@.
SEF4742 Continuity should exist.

lf OK, check harness for short.BI by DISCONNECT ad gees

‘ff 4 €:> OK
y

J : 2 SS d oxygen sensor harness connec-L) » eS CYY> an
_ ae

|| —CM — fO[CONNECTOR]} ‘@) Loosen and retighten engine ground
46 19 screws.

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

46): For Australia M/T models Trouble is not fixed.
@: Except for Europe and Israel SEF 182R v

Check ECM pin terminals for damage
For Europe and Israel, and GAISDE <4 or the connection of ECM harness con-
engine models Ne groun nector. Reconnect ECM harness con-AS) i4 BON) nector and retest.

ORS iw
Replace oxygen sensor.

Trouble is not fixed.
Ad

CAUTION:
e Discard any oxygen sensor which has been dropped from

a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-197



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Valve Timing Control (VTC)

SYSTEM DESCRIPTION

Mass air flow sensor Amount of intake air

Camshaft position sensor Engine speed _
—>+ ECM —

(ECCS Valve timing
contro! »{ control solenoid

Engine coolant temperature sensor | Engine coolant temperature .| module) valve

Throttle position sensor Throttle position -

The valve timing control system is utilized to increase engine performance. Intake valve opening and
closing time is controlled, according to the engine operating conditions, by the ECM.
Engine coolant temperature signals, engine speed, amount of intake air, throttle position, vehicle speed
and gear position are used to determine intake valve timing.
The intake camshaft pulley position is regulated by oil pressure, which is controlled by the valve timing
control solenoid valve.

Valve timing control
solenoid valve

~-——. Intake air signal (From mass air flow sensor)

ECM (Eccs }*——~ Engine speed signal (From camshaft position sensor)

control [+——-— Engine coolant temperature (From engine coolant temperature sensor)
module) '«—— Throttle valve idle position (From throttle position sensor)

Vehicle speed (From vehicle speed sensor)

a

\— Camshaft (Intake side)oll pressure

Return spring /

Camshaft sprocket

MEF572DA

EC-198



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

OPERATION

Valve Timing Control (VTC) (Cont'd)

Engine operating condition
Valve timing contro!

solenoid valve

Intake valve opening
. . Valve overlap

and closing time
Engine torque curve

e@ Engine coolant temperature

is 70°C (158°F) or more.

e Engine load is high.

e Engine speed is between ON Advance Increased ay
1,500 rpm and 5,100 rpm.

e Engine speed is 6,800 rpm or

more.

Those other than above OFF Normal Normal ‘O)

® Valve timing

Effect

Torque

Li
Engine speed —>

Except for Australia

Overlap (-2°)

Exhaust valve
open time

Intake closes

For Australia

Exhaust valve

open time

intake closes

control (VTC) solenoid valve is OFF. @ Valve timing control (VTC) solenoid valve is ON.

Overlap (18°)

TDC
Intake opens

Intake valve

660K open time .
XI 46°

Exhaust opens

77 Overlap (-12°) [ Overlap (8°)

/

a

ToC
intake opens

Intake valve

open timep 42°

Exhaust opens

SEF 183R

EC-199



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Valve Timing Control (VTC) (Cont’d)
GA16DE engine models except for Europe and Israel

EC-VTC-01

IGNITION SWITCH
ON or START

FUSE Refer to EL-POWER.
10A | BLOCK

(J/B)
15)

-
BR

amma: Detectable line
for DTC

aes: Non-detectablemy line for DTC
¥ C5)

BR

BR
a

2}l ytc
SOLENOTD
VALVE

[1y €49
Y/R

Y/R

eral
VTC ECM

(ECCS
CONTROL
MODULE)

Refer to last page
(Foldout page) .

1f2e|—]3) E> ,. €16
4{5|6]7[8} Ww {i]2p B 5)

St
lo daAojo4iosiogio7iod | 41213141516) 71/0] [45] 46]47]16] 19] 20124 ]ea) 134] 30133) 34) 95) 90137136159) Ns)
Of 104 4 94 1s 1394 14f4 1541468 [ BS [40] 4 4]42}43) 14] J |23)24]25/26[27128/29}30| |40}4 4]42]43}44]45}45147}48) }

HECOSO
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

GA16DE for Australia

Vaive Timing Control (VTC) (Cont'd)

IGNITION SWITCH
ON or START

lei vtc
SOLENOID
VALVE

[1] €45

FUSE
10A | BLOCK

(J/B)

BR

ECM
(ECCS
CONTROL
MODULE)

EC-VTC-014

Refer to EL-POWER.

Detectable line
for DTC

Non-detectable
line for DTC

Refer to last page
(Foldout page) .

4/c—J2] Fa 4 €16)
3/4/5{6 W d1\2h B

404741021103} 14104] 105 106;

4071408]109) 1440}444}442

41344 44]445) $4461447}118

HEC082



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Mactivetest® ([]

VALVE TIMING SOL OFF

MONITOR
CMPS*RPM (REF)
AAC VALVE

800rpm
16%

[_ON_][ON/OFF | elma

Valve Timing Control (VTC) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

a3
|O{ CONNECTOR] ,
12 114 v

| ECM

: For Australia

@®) : Except for Australia SEF 184R

CHECK OVERALL FUNCTION.

1. Start engine and run it at idle.

2. Perform “VALVE TIMING

SOL” in “ACTIVE TEST”

mode with CONSULT and

make sure that improper idle

condition occurs.

OR

OK

() * Connect a suitable jumper

wire between ECM terminal

@® or and body ground.
2. Start engine and make sure

that improper idle condition

occurs.

NG

y

INSPECTION END

| ECM — {OlCONNECTOR||
12 114

ere
(4): For Australia od
(2): Except for Australia SEF185R

M/T

A’-EVTIC solenoid valveS~

Brake fluid reservoir

ANeI=

1.

2.

3.

CHECK ELECTRICAL CONTROL FUNC-

TION.

Stop engine.

Jack up drive wheels.

Start engine and warm it up suffi-

ciently.

. Shift gear to 1st position.

. Check voltage between ECM terminal

@ or and ground under the

fotlowing conditions.

Voltage:

Racing engine quickly from idle to

4,000 rpm

Approximately 0V

At idle

Battery voltage

OK

v

NG

v

CHECK COMPONENTS

(VTC solenoid valve and
VTC valve).

Refer to ‘COMPONENT

INSPECTION” on next

page.

NG

y

Replace malfunctioning

component(s).

MEC268B

DISCONNECT

[ise
TS.

cd1[2p

SEF507Q

2.

CHECK POWER SUPPLY.

1. Stop engine.

Disconnect VTC solenoid valve har-

ness connector.

. Turn ignition switch “ON”.

. Check voltage between terminal @
and ground.

Voltage: Battery voltage

NG

"

®

EC-202

Check the following.

e Harness connectors

GD, or C4),

e 10A fuse

e Harness for open or

short between VTC

solenoid valve and fuse

lf NG, repair harness or

connectors.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

:
(414) : For Australia

‘Ox Except for Australia

Liss)
TS.

DISCONNECT

i} ECM — {O|CONNECTOR]|
tt4

|

DISCONNECT

SEF186R

Valve Timing Control (VTC) (Cont'd)

®

|

WVALVE TIMING S/V CKT @

DOES THE SOLENOID

VALVE MAKE

AN OPERATING SOUND

EVERY 3 SECONDS?

next || NO_JLYES |
MEF813D

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “‘OFF”’.

2. Disconnect ECM harness connector.

3. Check harness continuity between

ECM terminal @ or and termi-
nal @).
Continuity should exist.

If OK, check harness for short.

NG ,| Repair harness or con-

OK

. 7

nectors.

CHECK COMPONENT

(VTC solenoid valve).

Perform ‘VALVE TIMING S/V

mode with CONSULT.

NG ,| Replace VTC solenoid

OR

Refer to ‘COMPONENT

CKT" in “FUNCTION TEST”

(@) INSPECTION” below.
OK

Vv

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

vy.

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.

y

INSPECTION END

Vatve timing contro!
solenoid valve

Plunger

AEC889

COMPONENT INSPECTION

VTC solenoid valve

valve.

1. Supply VTC solenoid valve terminals with battery voltage.
2. Make sure that inside plunger protrudes.

lf NG, replace VTC solenoid valve.

EC-203



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

!ACV-FICD Solenoid Valve
LHD models

EC-FICD-01
IGNITION SWITCH BATTERY

Fon Tee FOF oS: mo models
te] (J/B) : Refer to EL-POWER. mmm: Detectable line

a ame=: Non-detectable
eval Ne] line for DTC

L/B LG/A -

| l LG/A {A> Next page
L/B L/Y

ri TT ata
i CONDITIONER3 oll] RELAY

Le] iS]
Y L/R
| I 12 compressor

L/R efer toO d > HA-A/C.)|© O«D= L/R L/A <D=O
Y Y

cy BA ey a ay
Y y

L/R

© [4] IACV-
FICD

O SOLENOID
i 4 VALVE

Y Le

mee :
To ECM

v @—— 5/y } (ECCS control

Tal | ml module)
[4] B/Y B BACRLY ECM

(ECCS i _]
CONTROL e
MODULE) L

(id (13

Refer to last page
(Foldout page) .

aay Tesi S75] & i CH), Co
DIX 4 10[{1/iofia44[{5[16l4 7118/1900] WwW 4[2) PU
Ei , £106)

a |

louueosiogrigionnoniod [TTS] 4TS [6] 7| (<) 15]s6]47]16[t9feo.aH|20) [31] 3}39) 3436) 36/37 8150 7
Hogs tihtiaitgit4issisg |B] 9 [10l14|12113[14] I [23joalasloplezlesleg|so| (40|4t|4el43}44|45|46l47i4g)] |
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont'd)

Preceding <i LG/A <>: LHD models
page <A>: RHD models

LG/A ¥1-+-<L> G/B <B> GY
mmm: Detectable linerid for DTC

HERM' mae © Non-detectableSENTEOL line for DTC
THERMISTOR AMPLIFIER EC

(L3. J] {Le2J)
SB *1—_ E107 1

SB SB =—=<D=O

To A/C switchames 1 DP Refer to HA-A/C.)
Ox<D— s8 SB
I

SB

eal
DUAL -

LOW HIGH ahve
ey ©~eo~-

NORMAL

eal
1 _
O=<D— sc <a c
© E101

__

G

[47
ARCON ECM

(ECCS
CONTROL.
MODULE)

Refer to last page
(Foldout page) .

€4) ije[3l4 ——15/6]7[8 , God
B 9 [41044 4/42] 43] 44] 15]46]47/16} 19120! W

—_—] TTfoawosnogoquosoaiogind [4] 21314] 5]o 7H[o] 15[16]17118]19]20]o1 ee] [34]32133|54]35]56)57138 ts)
HOO 1044 44H thd 1344 1444 159446] | 8 | 9 [40}4 4/42] 13]44] j23]24]25/26}27/28|29}30] 140/41]42143144]45/45147/48]) L.

HECO52
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont'd)
RHD models

EC-F ICD-03
IGNITION SWITCH BATTERY

7

FUSE 5Are] ray ea Refer to EL~POWER.
ag: Detectable line Tr

for DTC Ly
=<: Non-detectable 1

line for DTC \Nel} QZ}
L6/A L/B L/Y -

ri 31 are
6 1}| CONDITIONER3 RELAY

Le] tel

L L/R

— J To compressor
Om LF P Refer to HA-A/C.)

LG/A I
L/Rfo oF EDD

L THERMO 7. WB)
rm CONTROL +[2] THERMISTOR AMPLIFIER rye

OUAL- or Cay
LOW | HIGH | PRESSURE

wo ee SWITCH eR) Ley s
NoRMAL| €42 R/L GY L/A

ty 1 79 arc ewakch racy
2 we GY eter 0 -Le Cor co > HA-A/C..) FICD

cig em
2a *rye —— o i an

EN @=—— B/Y P control
G a L | mI module)(ail faa on B/Y BB

ACRLY THAMP ARCON ECM 1(ECCS o—!
CONTROL .
MODULE) a: a

— fefer to last. ppage
3 E15) E47 oigout page

lepda} 7 ae) @j2{3141® ~“6R F101
5 ’

~ M15) E06
1213/4— —>I5/61718
Q[40}44]42} 43]44]45}16]47|18]19[20] Ww

1Ostoooato4ion0eto7108 | 4/213}4/51617] 15] 46)47) 48}49}20/2 22} 131]32}33}34135}36)37|3
HOGS 1054 44]4 42485354144 1541404 | 8 | 9 }10}4.4]12) 13] 44] LI [23}o4[o5lo5}27}28}29)30) |40|4 1142143] 44|45]46)47 al

e NN

HEC053
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont'd)

GA16DE for Australia

EC-FICD-01
IGNITION SWITCH BATT 7

a
—— : fon oie line

or FUSE 7.5A
=e: Non-detectableline for DTC fe] rays ¢ Refer to EL-POWER.

5

5 Ly

IN2jj [QZ || am ECLG/R LG/R =L/B L/Y
_=ical LJ fr [37 ate

© (]| CONDITIONER

AMPLIFIER (Ce LSJ €16)
Y L/R

THERMISTOR 2 To compressora) Led) | Oo L/R P Refer to HA-A/C.)
{ SB Ge GY ! a

CMB) To A/CNEC} L €i0) TayGY DP Refer to [SA] aan GiB)$B HA-A/C.) cy L/R
zal ry e&®

DUAL - LLow | HIGH | PRESSURE

NORMAL| €42 L/R
2 Y fal IACV-(Leu rr FICD
G [4] SOLENOID

: VALVE
3B 5a 5 ED

B

fa &2 ! ‘eccs"a @= 8/Y P control
[2i)) etal B/Y B B

ARCON ACALY ECM f
(ECcs _]
CONTROL e
MODULE) i L

FI Refer 4 sees) page
oldaut page) .

apt 4ews Ya *S W GEBIID “sr CD) ED
1/213/4 > 5] 6|7[8} M49 415) €106)
QltoliMaltaii4lisjielt7iieligico) |W

404}402|103} |104]105] 106

4074108}409) 4410/1411) 412,

443)414)/445) [446)147)148

HEC083
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

GA15DE

ANT 71
iw IACV-AAC vaive (with [ACV-FICD

solenoid valve) harness connector} MEC289BA
[GA16DE except for Europe and Israel

GA14DE, GA16DE for Europe and
Spm PHI Ty BR —~Sa bacv-Ficd solenoid 5) AS

6= —
aN

O

Israel
valve harness =~

connector

if

— ROE
Brake fluid reservoir

fy

46-8
MEF634E

|B}

yt athaiti Tn

% 1: For Europe and Israel =
SEF 187R

YY AWN TIAN OF

‘ty UM
,

w

My
, rN

)

o

\

1000 r/min

yw
"

°

®@

* 2: Except for Europe and Israel

IACV-FICD Solenoid Valve (Cont'd)
COMPONENT DESCRIPTION
When the air conditioner is on, the |ACV-FICD solenoid valve
supplies additional air to adjust to the increased load.

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK OVERALL FUNCTION.

1. Start engine and warm it up suffi-

ciently.

2. Check idle speed.

Refer to EC-36.

lf NG, adjust idle speed.

3. Turn air conditioner switch and

blower fan switch ON”.

4. Recheck idle speed.

900 rpm or more (A/T in ‘‘N”’ posi-

tion)

OK

M
d

NG

y

INSPECTION END

Check if air conditioner compressor

functions normally.

NG

OK

|
y

Refer to ‘TROUBLE

DIAGNOSES” in HA sec-

tion.

CHECK POWER SUPPLY.

1. Turn air conditioner switch OFF”

and stop engine.

2. Disconnect IACV-AAC valve or IACV-

FICD solenoid valve harness connec-

tor.

3. Restart engine, then turn air condi-

tioner switch and blower fan switch

4. Check voltage between terminal ()
and ground with CONSULT or tester.

Voltage: Battery voltage

NG

or

cy

EC-208

Check the following.

e Harness connectors

Cs),
e@ Harness connectors

Cue),
e Harness for open or

short between [ACV-

AAC valve or IACV-

FICD solenoid valve

harness connector and

air conditioner retay

lf NG, repair harness or

connectors.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont’d)

®

4E4eE @
Bz Sz] Cc@ange Cc)

CHECK GROUND CIRCUIT. NG | Repair harness or con-
1. Turn ignition switch “OFF”. “| nectors.

[9] 2, Check harness continuity between
he terminal G) or () and body ground.

> Continuity should exist.

SEF239R lf OK, check harness for short.

@ : For Europe and Israel
® : Except for Europe and Israel

OK

Y

CHECK COMPONENT NG | Replace ![ACV-FICD sole-
(tACV-FICD solenoid valve). "| noid vaive.
Refer to ‘COMPONENT INSPECTION"

below.

OK

Y

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

Trouble is not fixed.
y

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector. Reconnect ECM harness con-

nector. Then retest.

y

INSPECTION END

y €> IACV-FICD solenoid vaive — Except for Europe and
a israel

° , 1. Disconnect IACV-AAC valve harness connector.
2. Check resistance between terminals @ and 6).

Resistance: 75 - 125 [at 25°C (77°F)]
if NG, replace the solenoid vaive.

AEC896

IACV-FICD solenoid valve — Europe and Israel

e Check for clicking sound when applying 12V direct current
to terminals.

EC-209



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont'd)
e@ Check plunger for seizing or sticking.
@ Check for broken spring.- Washer

—

by ie
“

: Spring
Plunger

\\a
\

\

SEF163N

EC-210



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal

LHD MODELS EC-LOAD-0O1
BATTERY BATTERY

ecu

‘CONTROLey ( Refer to MODULE)
7. : EL-POWER. aa ED
W B/R (45)

i G/YLem O<=0D—O |
*4 G/Y

lewa I
2ND | LIGHTING wl— SWITCH fea JUNCTION

oF S~ gy BOX No.2
(JOINT

Fe] 4 CONNECTORS)

x2 Led) His
i G/YO<i—< |

R/L B/R G/Y
WA faa al Tell

TAIL/L TAIL | payTIME FAN
410A SW FUSE | LIGHT ON | SWITCH

TAIL/L OFF
QUT L4]R/Y 10] Lis

BAe
Omab Ob: With daytime light! system
*3 <€D: without daytime
Tl light system
ish E105) x1---@DB/R | €D w

BLOCK *2:--@DR/L | ED W/A
(J/B) oo | %3:--@D>R/B | D>A/Y

[NS] 15) B B B mmm: Detectable line
RNG i for DTC

6—! aue= © Non-detectable
line for DTC

R/G Next - ae
page

Refer to last page
fol (Foldout page) .

{[5]/6]7] €i0D (ATg] Tid) E119) 1[2]3|4-——— 5 ]6[ 7/8] &4D
12}6]/9|10] W a 4) GY 9/10/44] 12[43]14]15]46[17/18/19|20] Ww ,

O]
tje[3|4]5]6] W

A

tOupogogtosiostodionioa [41213] 4]516] 7] [o| [45 [46]4 7146) 49le0le4] 22] [34] 32) 33]34)55]0137130/39 ts)
MOG 10144 4 1A AG] | 8 | O [40}4 4] 42] 143} 44) I [23}24[25|26127|28/29130] 140)41/42143]44] 45146147148] |

EC-211
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal (Cont’d)

EC-LOAD-02
IGNITION SWITCH BATTERY 1]ON or START [BATTERY |

T

?
f FUSE | Refer to

¢ 20A ¢ 20A ¢ toa | BLOCK | EL-POWER.
[SJ [26] | @i5

L aa (
=" a
L/B L/B BR ~

REAR eal (me Fol pean
WINDOW | 0 WINDOW

, FF 5 Le] :ED: FFL am KeLea L/R G/A

2 he(nal L/R To rear window
JOINT efogger timerCONNECTOR-2 | ?—LLJk L/A —l G/R PiRefer to
@23) Li a) EL-DEF . )

L/R
i

4
DIODE-1

57)
i <b : With daytime light

_ (458) system. me O10DE-2 WB i <ED : Without daytime
Preceding R/G 41 ee aR =—@ light system
pag ! =: Detectable line

or

==: Non-detectableas line for DTC

[33]
LOAD ECM

(ECes
CONTROL
MODULE)
€D

Refer to last page
(Foldout page) .

o_o — Me) ED1j2[3| @SD [4]]1)@2D ey GSD CED 3 A{e—fe] 4 ,
61514] w 4f4]4] GY exit] . ([Sf[4j5{6}] w

5) 3 3

ho Mod osogioaiononiod | 12131 4[Sl6 7| 45] 16147[48119]e0 24 l2e] [31132[33134[35136]37|3al39 ie)
4441044 4444-4214 15944 4145146] | B TS [40[41}42143[14] LJ [23}04/05/26|27}28129130] |40]41142143144|45}46147148)})

EC-212

HEC055



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

RHD MODELS
IGNITION SWITCH
ON or START

20A

{BH
ee

FUSE
BLOCK
(J/B)

Electrical Load Signal (Cont'd)

EC-LOAD-03
are] ©

410A
Refer to EL-POWER.

B/R 4

[4] .REAR WINDOW . 2ND| LIGHTING <>: For Europe
on | DEFOGGER 1 SWITCH “B: Except

= SWITCH ores am : Detectable line

led [42} mee: Non-detectableLe line for DTC
L/R A/L

4 — a
Q3]| E106)DIODE-1 Ee

ED BLOCK
5 (J/B)

INS]
Rr DIODE-2 R/G

e— 8 Hea —

ON
——Lau) S.J) OFF 45)

LG/BR A Lay}
a7] B«> AO LG/B

| |
R LG6/B

eel [asl ae | |[33] 145] BB BB B
LOAD H/FAN |ECM 1 '

(ECCS Li L
CONTROL. @ @
MODULE) ae ae a

i eee 1 Refer to last page
\ O [ol 1 — (Foldout page) .
' FTBTSHO) em, (ISISI7] ny ED | Taste &®

iets) GSD | [51617 26/9/40 ! {éI :
\ W W '

_——
5161718) W [9}40/11]12]43}44)15]46]47]/18]19]20] WwW

4024103404 105]106)07/108) | 4
44018441412 11144 1516 | B

46] 17]16]19120|2 lea] [34)se1a3134] 251361378130 tsi
24}25]26}27|/28|29130} |40|44]42]43|44}45]46]47/48] | HS.

HECO56

EC-213



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

GA16DE for Australia

EC-LOAD-O1
BATTERY IGNITION SWITCH

ON or START

410A FUSE
¢ BLOCK | Refer to EL-POWER.

3
B/R

| L/B
B/A [
‘real L/B mmm: Detectable line
{2 4) ral for DTC

[4] ame: Non-detectablewe OIL TCHTING REAR WINDOW Mine for DTC
Se E107) —-OFF €i0y) oft
EE ‘ed
R/L L/R

R/L

[asl €i06
FUSE BLOCK i
(J/B) _G/B

INS} @i5) re]
R/G FAN4 f ON | SWITCH

y , on f a4)
R/G L/R LG/B Li](M49) (4) (40) (49) Lad
Gal LA eed B
R/G T af

R/G L/R LG/B

[al fell fell or ee
H/LMP R/DEF H/FAN |ECM i 1

. | (Eccs Le Ld
CONTROL
MODULE) L iL i

Oo _ Refer to last page
42]8]9]40) Eio7 tJ2]3] CED 4[-—2 Oo (Foldout page) .
1[51617] Ww 6[5]4] ow 3/4]516] Ww [*fels}4/5]6) W Hp CD

tela 4— 5/1718
Oftolttala14[s]t6[17[tel19\20] Ww

104{t02[103] [104/105] 106

107] 108] 109} |140]444]4142 ED
443]414/ 1451 [446[447/446 H.S.

EC-214

HEC084



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

yx MONITOR xx No FAL CC]
LOAD SIGNAL OFF INSPECTION START

v

CHECK OVERALL FUNCTION-I. NG | Check rear window
1) Turn ignition switch “ON”. - defogger circuit.

= 2) Check “LOAD SIGNAL” in (Go to [Procedure A ]})
| RECORD | “DATA MONITOR” mode with

MEC2128 CONSULT.
Rear window defogger switchA OL NI T' MeO | Tsune v Rear window defogger switch

|| ECM — {O|CONNECTOR}} is “OFF”: OFF
33 55 OR

(fa) 2) Check voltage between ECM
terminal 68) or 63) and

ground under the following

In © conditions,
Voltage:68): For Australia TM ;

@): Except for Australia SEF240R Rear window defogger
switch is ON”.

Batt It8) yy MONITOR xx NO FAL LC] attery voltage
Rear window defogger

LOAD SIGNAL OFF switch is “OFF”.

Approximately 0V

OK

E} v
CHECK OVERALL FUNCTION-IL. NG | Check lighting switch cir-

| RECORD 1) Turn rear window defogger switch “| cuit.
MEC212B “OFF”. (Go to [ Procedure B |.)

2) Check "LOAD SIGNAL" in

BB DISCONNECT 77 “DATA MONITOR” mode with

fa to Lighting switch is “‘ON’’: ON
|L_Ecm__|O|connector]} Lighting switch is “OFF”; OFF

33 60 oR

Cf ¢ 2) Turn ignition switch ‘'OFF”’.

©’ 3) Check voltage between ECM

terminal @) or 63) and

Oo © ground under the following
@): For Austratia = conditions.
@: Except for Australia SEF241R Voltage:

fa
lg

Lighting switch is ‘‘ON”’.
yy DISCONNECT Gal Battery voltageHS. > Lighting switch is “OFF”.

Approximately 0V_EcM__[O[CoNNecToal}
45 35 jon

a |@): For Australia =
8): Except for Australia SEF197R

A)

EC-215



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

—®

CHECK POWER AND GROUND CIRCUIT

1. Turn ignition switch OFF’.

2. Check continuity between ECM termi-

nal @8) or and ground.

Blower fan switch “ON”

Continuity should exist.

Blower fan switch “OFF”

Continuity should not exist.

NG

OK

y

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

Trouble is not fixed.

v

Check ECM pin terminals for damage

or loose connection of ECM harness

connector. Reconnect ECM harness

connector and retest.

q

INSPECTION END

EC-216

Check the following.

e Harness connectors

CH),
e@ Joint connector

e Harness continuity

between ECM and fan

switch, fan switch and

ground

If NG, repair harness or

connectors.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal (Cont’d)

D) py. yet iw Poe PROCEDURE AA> Be
| ECM — |O[CONNECTOR]| INSPECTION START

55 33 —

[2[3
é 6{5}4 y

[a] Check if rear window defogger func- NG’ Check rear window
tions normally. defogger circuit. (Refer to

“REAR WINDOW
@: For Australia OK DEFOGGER” in EL sec-
@: Except for Australia SEE198R :

tion.)

LD) Y
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn rear window defogger switch "| @ Harness connectors

“OFFTM. Go, or C¥5),
2. Turn ignition switch “OFF”.

3. Disconnect ECM harness connector @ Diode

and rear window defogger switch e@ Joint connector

harness connector. (M23)
4. Check harness continuity between e Harness for open or

ECM terminal 63 or 68) and terminal short between ECM
@). and rear window defog-
Continuity should exist. ger switch

If OK, check harness for short. lf NG, repair harness or

OK connectors.

y

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

Trouble is not fixed.
y

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector. Reconnect ECM harness con-

nector and retest.

Y

INSPECTION END

EC-217



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Except for Australia

is) ban
HS. TS.

ECM [elconecton} " aaa

|
we

ECM O} CONNECTOR

!
* 1: LHD models and RHD models for Europe
%*2: RHD models except for Europe

DISCONNECT DISCONNECT

[2]

hae) DISCONNECT

ed eS
*2

[a]
o

Electrical Load Signal (Cont'd)

PROCEDURE B

INSPECTION START

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”’.

2. Disconnect ECM harness connector

3. Check harness continuity between

vy

and lighting switch harness connec-

tor.

ECM terminal ¢3 or 60 and terminal
a.

Continuity should exist.

If OK, check harness for short.SEF188R

For Australia

by. DISCONNECT has DISCONNECT

6 4€>
[3]i ECM — {OICONNECTOR]|

1ilstel7|

@ | o
SEF199R

OK

’
Check if lamps light when lighting NG | Check lighting switch cir-
switch is turned “ON”. “| cuit. (Refer to ‘““COMBI-

NATION SWITCH” in EL
OK ;

section.)

t

NG Check the following.

e Harness connectors

CD, or #5),
or C¥6),

e Harness connectors

5),
@ Diode

e 10A fuse

e@ Daytime light unit

e@ Harness for open or

short between lighting

switch and diode

lf NG, repair harness or

connectors.

bd

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

Trouble is not fixed.
q

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector. Reconnect ECM harness con-

nector and retest.

y.

INSPECTION END

EC-218



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Torque Converter Clutch Solenoid Valve

EC-LKUP-01

IGNITION SWITCH mmm: Detectable line
ON or START for DTC

om: Non-detectable
line for DTC

FUSE Refer to EL-POWER.
10A_ | BLOCK
[8] | (/B)

ah
 <—<

feh 
<

=
 <fB

e
el

s

TORQUE
CONVERTER
CLUTCH
SOLENOID

hy VALVE

P/B

I
P/B

Bes€23)
P/B

| E104
P/B P/B = P/B 419k P/B 7

P/B

(15)
LKUP ECM

(ECcs
CONTROL
MODULE)
ED

Refer to last page
(Foldout page) .

iJ2[3]4| Gd G2 [esi Ges4~ae— sere] 49
s[6[7[s] 8 B 4|5[6] B Q [tol 4[12[13]14[15[16]47]18/19}20] WwW CME) ED

7
fouooogoqoqnosio7iog [4 [2[3[4] 516] 7| [5] [#5[16|47]49[19]0[e4] o>) [34]3e]a3[4)35]s6|37]39109 ts)
OG} 40f4 4st 1244 13}8 3411 1541 16) | B E'S {40} 4 2]42]13]44] LI 123]24/25/26)27[28}20]30] |40}41142]43]44]45/46/47/48})

HEC057
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

GA16DE for Australia (A/T models)

IGNITION SWITCH
ON or START

140A
FUSE
BLOCK
(J/B)

seb
 or

foh
 

<— 
<4fo

p 
<— 

<4B-f
ee

a
)

w
o

U == 13
)

+
}

88

U “~ oO

-
4

 
~

o ea
l

oO C
c

m

Torque Converter Clutch Solenoid Valve (Cont'd)

Refer to EL-POWER.

P/B P/B = P/B 49 P/B

EC-LKUP-04

: Detectable line
for OTC

: Non-detectable
line for DTC

P/B

Nee
LKUP ECM

(ECCS
CONTROL.
MODULE)

Refer to last pagetJ2]3[4] G02 G@ Ges Gm esa Ses] 49 (Foldout page) .BEMER) Ge B [4{s[6] B Qf10{41]42]13]14]45]46]47]16]19|20

oe "L..

104{102| 103] {1044 105] 106 41213] | 4| etjeei23]__ 138 {39
407|108|409] {440} 14]442 Bano 1011} O ea ore 42| 43
413]144)1 46) (146|117}418) er Taereztag) [19] Bassa 149{50

EC-220
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Throttle position sensor Throttle valve opening angle

Torque Converter Clutch Solenoid Valve (Cont'd)

Y

Engine coolant temperature sensor Engine coolant temperature

ECM

(ECCS

v

Vehicle speed sensor Vehicle speed

control

module)

y

The A/T lock-up is controlled by the ECM through e

Torque converter

the torque converter clutch solenoid valve. When ©
the ECM detects any of the following conditions, more.
the ECM switches the torque converter clutch e
solenoid valve OFF to accomplish lock-up opera-
tion. While the vehicle is in conditions other than
below, the torque converter clutch solenoid valve
is always set to ON, releasing the lock-up oper-
ation.

A €
ist CONNECTOR]

21 mn
fo) AN, =Se €@

fol CONNECTOR]|
30 «115atl myfo) AN H =@. A/T models for Australia

C15): A/T models except for Europe
and Israel, and Australia

ECM

ECM

SEF189R

DIAGNOSTIC PROCEDURE

INSPECTION START

t

. clutch solenoid

valve

Throttle position is open.
Engine coolant temperature is 60°C (140°F) or

Vehicle speed is 58 km/h (86 MPH) or more.

CHECK CONTROL FUNCTION.

1. Jack up drive wheels.

2. Start engine and warm it up suffi-

ciently.

3. Shift selector lever to ‘‘D'’ position.

4. Check voltage between ECM terminal
(iis) or @) and ground under the
following conditions.

Voltage:

Accelerator pedal is depressed

[Vehicle speed is above

58 km/h (36 MPH).]

Battery voltage

Accelerator pedal is fully

released

Approximately 0V

OK
Y

Under the vehicle NANTorque converter \, \
clutch solenoid valve. f
harness comme \

2) EN

MEC279BA

na

®

EC-221

CHECK COMPONENT

(Torque converter clutch

solenoid valve).

Refer to ‘‘Electrical Com-

ponents Inspection” in

AT section.

lf NG, replace torque

converter clutch solenoid

valve.

OK

‘

INSPECTION END



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Torque Converter Clutch Solenoid Valve (Cont’d)

& fae DISCONNECT ®
TS. a
Gals CHECK POWER SUPPLY. NG Check the following.

1. Stop engine. e@ Harness connectors
= 2. Disconnect torque converter clutch (E24),

(ES) solenoid valve harness connector. e 10A fuse
iD OF 3. Turn ignition switch “ON”. . e@ Harness for open or

= 4. Check voltage between terminal @ short between torque
and ground. converter clutch sofe-

Y SEFS190 Voltage: Battery voltage noid valve and fuse
lf NG, repair harness or

py. DISCONNECT rs DISCONNECT OK connectors.
ash oe |— i v

i__ecm__O[connector|] 23) CHECK OUTPUT SIGNAL CIRCUIT. NG || Check the following.
11530 1. Turn ignition switch “OFF”. @ Harness connectors

2. Disconnect ECM harness connector. C¥é),
(& 3. Check harness continuity between e Harness connectors

[a] ECM terminal G5) or @ and termi- CMa),
nal @). @ Harness connectors

" : Continuity should exist. (£23),
: A/T models for Australia lf OK, check harness for short. e Harness for open or

(iis): A/T models except for Europe short between ECM
and Israel, and Australia SEF190R OK and torque converter

clutch solenoid valve
If NG, repair harness or
connectors.

Y.
NG

CHECK COMPONENT
(Torque converter clutch solenoid
valve).
Refer to ‘Electrical Components
Inspection” in AT section.

OK
v

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

y
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.

y

INSPECTION END

EC-222

y

Replace torque converter
clutch solenoid valve.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors
LHD models

EC-MIL-0O1

IGNITION SWITCH ]
ON or START

Fuse | Refer to EL-POWER.
10A 7.54 | BLOCK <TMTM> : Models with tachometer

? (J/B) WD : Models without tachometer
x41++- <TD> 30 , AD 40 EC(N2d]] Ry - *2:-- CIM 32 GD 8

Y G mumm:: Detectable line
| | for DTC

i eee: Non-detectable
Y G line for DTC

TExal [7]
COMBINATION
METER DATA LINK
(MALFUNCTION CONNECTOR
INDICATOR FOR CONSULT
LAMP) >

EF) ti; ce) (9) LS§] [8]

OR/L G/B GY/L G/W G/R B

G/B GY/L G/W

Boxes «= oor
(JOINT
CONNECTORS)

OR/L G/B GY/L G/W G/R

CS} ees ---- ~~~ >> {Ga} - - is} -- Get --
OR/L G/B GY/L G/W G/R

| | | I ]
OR/L G/B GY/L GW G/R

[24] [7 sl fal fea I l
LCHK SCI SCI SCI CHECK] ecm BBB

R RX TX CL (EccsS I |
CONTROL @
MODULE)

Refer to last page| |

! (ies 4V NS 67 33[32)31[0/Z> \eofeie7| M32 | (o[4[2[3[4[S[e]7] GIS | (Foidout page) .
| a[SHoliitajiayi4iielie| pr [42|ad|40lsol[se[s7zelz6134) w 1 |Clelatoliteliatia cy

! 15)
tt

telsl4— 5161716
g[tolt4{t}t3]14]15[46[47[48l45|20|

—

(iMOMOodtotogtoniog 111213141516 71 [0] 15] 16]17[16|19]e0[e412>) [34130133134] 35| S137 136130 tsi
HOU sOf4 444 424d 1354 1414 151446) | B | 9 [10] 44]42443]44] LI [23}24/05|26/27/28[29130] [40[41142|43] 441 45/46 147/46} |B/

S

HEC058

EC-223



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
MIL & Data Link Connectors (Cont'd)

RHD models

EC~-MIL-0O2

IGNITION SWITCH 7]
ON or START

| | FUsE |Refer to EL~POWER.
10A 7.5A | BLOCK <1: Models with tachometer

(J/B) iD : Models without tachometer
| @i5) ¥1-+-<TH> 30 HD 40Wea] ig] | x2---i>32 GID 8
Y G 

am: Detectable line

| L for DTC
J wee: Non-detectable

Y G line for DTC

Tezal [7]
COMBINATION
METER DATA LINK
(MALFUNCTION CONNECTOR
INDICATOR FOR CONSULT
LAMP)

OR/L G/B GY/L G/R G/W B

G/B GY/L

2 [6] JOINT
CONNECTOR-5

Gry &
OR/L G/B GY/L . G/R G/W

GS ee" 7-7 Ga} G5}--------- GI Gs
OR/L G/B GY/L G/R G/W

I 1 | 1 1
OR/L. G/B GY/L G/R- =G/W

24] (7 [sl [es [4] [ l [ l
LCHK SCI SCI CHECK SCI | ecm BBBBB

R RX TX CL | (Eccs i 1 |
CONTROL @=l @
MODULE) dL L

= Ge Ge

Refer to last page
(Foldout page) .| (A[e[S[4VENSTe]7] CSO BaseaSO/A\eopate7| SD | [-[i[e[s[4[s[el7] GD

| [elSholiafiaaliidistie| eR [42l44[40lsa|[sels7ia6(35134] w | 819 [10/4 1]12}43]14| ey
| (urs)

123 4— —516]7/8] 44D i] 4[4]elelelslal3[3| Ged
Q[tofs s}42]43]1 4]15[16]47/48]19|20] w 4/4/4{[5/5[sl6l6l6l6h op

1

HOMoaioqosioaogioniod [4121314] 51617 (o} HSiseLe7etssteoredTea 31]S2]33)34]ao)o0]37)36139 te)
MOK! 1O}4 4444 tops 1344 14}4 16 6h | B | 9 [410)4 4] 42}13]14 23]24/25/26|27}26}29}30} |40]41|42143]44]45/46/47/48} | H.S.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS |

MIL & Data Link Connectors (Cont'd)
GA16DE for Australia

IGNITION SWITCH _ _ON or START EC MIL 01
tT _] Refer to EL-POWER.

— FUSE a@mm: Detectable line10A 5A | BLOCK for DTC
(5/8)® ame: Non~detectable

T 
line for DTC

Nod (INS) 4

~< Q
o

Y G

(So) A
COMBINATION
METER DATA LINK
(MALFUNCTION CONNECTOR
INDICATOR FOR CONSULT
LAMP)
(35

[32] LJ le = Lo
OR/L G/B GY/L G/W B

G/B GY/L

(3) 16] JOINT
CONNECTOR-5

Ly Le
OR/L G/B GY/L G/W

(M49)Gangs ---------- {Gat - GE} --------- oa
OR/L. G/B GY/L G/W

| | I |
OR/L G/B GY/L G/W

fel (e4]_ [esl [eal rit
LED-R SCI SCI SCI | ecm BBB BB

RX 1X CL. | (Eccs | i |
CONTROL @=l @
MODULE) L L
F4 = — —

CD we

33132)3110/\eg[egje7] 32) 1J2]3]4/5/6]7] 423
aelatlaosolsea7sesa4 Ww |lelolsolidalsstid Gy Teoigeut pags)—

815
Q [404 4]42} 43] 14] 15/16/47

{04]102}103} } 104/105] 106

407]108} 109} ]410]444) 412

413/414)415] | 416}417]118 W H.S.

HEC086
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ircuit Diagram

ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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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

EGR valve
IACV-air regulator —

EGRC-B8PT vaive
injector

IACV-AAC valve Fuel filter

IACV-FICD solenoid valve

Power steering
oil pressure switch

A=

- Pressure
regulator EVAP canister

Mass air flow sensor

Engine coolant temperature sensor Camshaft position sensor,
[ ignition coil and power

Knock sensor - Heated oxygen transistor built into distributor

sensor

ECCS relay

SEF307R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

cee

Se
— Camshaft

\ SS ‘~ position sensor
| ———~ harness connector

ean T

Engine coolant temperature sensor

IACV-FICD solenoid valve

IACV-AAC valve

EGR valve
~ ~ ©

— EGRC-BPT valve
~ ds

OG MS —“—YY = Oxae aeesx Pressure regulator
== Po SeeZ r wy,, «C N

IS
 

¢
(i

vA

es

|

Throttle position
sensor

R

a 7 i

Knock sensor

SEF308R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

Camshaft position sensor, power transistor
and ignition coil (built into distributor)

Terminal for camshaft position
sensor and power transistor

Power transistor

Camshaft
position
sensor

Metal tip of ignition coil tower
(Terminal of secondary coil circuit)

Terminal for ignition coil
NOTE: Power transistor, camshaft position sensor,

and ignition coil have to be replaced as a
distributor assembly.

SEF853NA
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EGR valve

Pressure regulator

Vacuum gallery

on

EGR valve & EVAP canister purge1

b (5) control solenoid valve
EVAP canister —

- Vacuum gallerLO g y

Throttle body ~

EGRC-BPT valve

EGR valve & EVAP canister
purge control solenoid valve

SEF309R

@) Pressure regulator to vacuum (5) Throttle body to EGR valve & @) Intake manifold collector to
gallery EVAP canister purge contro} vacuum gallery

@) Air duct to vacuum gallery solenoid valve @ EGRC-BPT valve to EGR tube
@ EVAP canister (vacuum line) to @ EGR valve & EVAP canister 40) EGRC-BPT valve to vacuum

vacuum gallery purge control solenoid valve to gallery

@ EVAP canister (purge line) to vacuum gallery @ EGR vaive to EGRC-BPT valve
intake manifold collector @ EGR valve & EVAP canister

purge control solenoid valve to
vacuum gallery
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

Mass air flow sensor

y
Y

Engine coolant temperature
sensor

Heated oxygen sensor

Y
Y

Ignition switch ¥

Throttle position sensor Y

Neutral position/Inhibitor
switch

Air conditioner switch

Y
Y

Knock sensor Y

Battery voltage y

Power steering oil pressure
switch

Vehicle speed sensor y

ECM
(ECCS
control
module)

Fuel injection & mixture ratio
control

Y Injectors

Distributor ignition system y Power transistor

Idle air control system
JACV-AAC valve and
|ACV-FICD solenoid valve

\ACV-air regulator control Y {ACV-air regulator

Fuel pump control Y Fuel pump relay

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

Y Malfunction indicator lamp
(On the instrument panel)

EGR valve & EVAP canister
purge control

y EGR valve & EVAP canister
purge control solenoid valve

Front heated oxygen sensor
heater control

Front heated oxygen sensor
heater

Cooling fan control Cooling fan relay

Air conditioning cut control y
. Air conditioner relay
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Engine speed and piston positionCamshaft position sensor 9 P P P v

; Amount of intake air
Mass air flow sensor Y

; Engine coolant temperature
Engine coolant temperature sensor Y

Density of oxygen in exhaust gas
Front heated oxygen sensor : y

7 Throttle position ECM
Throttle position sensor >

Throttle valve idle position (ECCS
control |...

- Injector
_ — ; Gear position module)

Neutral position/Inhibitor switch >

- Vehicle speed
Vehicle speed sensor >

a: ; Start signal
Ignition switch >

, - . Air conditioner operation
Air conditioner switch >

Battery Battery voltage i

BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION .
SYSTEM INCREASE/DECREASE COMPENSATION
The amount of fuel injected from the fuel injector In addition, the amount of fuel injected is com-
is determined by the ECM. The ECM controls the pensated to improve engine performance under
length of time the valve remains open (injection various operating conditions as listed below.
pulse duration). The amount of fuel injected is a <Fuel increase >
program value in the ECM memory. The program e During warm-up

When starting the engine
During acceleration

value is preset by engine operating conditions.
These conditions are determined by input signals
(for engine speed and intake air) from both the Hot-engine operation
camshaft position sensor and the mass air flow When selector lever is changed from ‘‘N” to
sensor. “D” (A/T models only)

e High-load operation
<Fuel decrease >

@ During deceleration
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
CONTROL ECM

(ECCS
control’ Injection pulse

Feedback signal module)

Heated
oxygen

sensor

ee Coom injection

MEFO25DD

Multiport Fuel Injection (MFI) System (Cont’d)
MIXTURE RATIO FEEDBACK CONTROL (CLOSED LOOP
CONTROL)
The mixture ratio feedback system provides the best air-fuel
mixture ratio for driveability and emission control. The three
way catalyst can then better reduce CO, HC and NOx emissions.
This system uses a heated oxygen sensor in the exhaust man-
ifold to monitor if the engine operation is rich or lean. The ECM
adjusts the injection pulse width according to the sensor volt-
age signal. For more information about the heated oxygen
sensor, refer to EC-362. This maintains the mixture ratio within
the range of stoichiometric (ideal air-fuel mixture).
This stage is referred to as the closed loop contro! condition.

OPEN LOOP CONTROL
The open loop system condition refers to when the ECM detects
any of the following conditions. Feedback contro! stops in order
to maintain stabilized fuel combustion.
e Deceleration and acceleration

High-load, high-speed operation
Engine idling
Malfunction of heated oxygen sensor or its circuit
Insufficient activation of heated oxygen sensor at low
engine coolant temperature
High-engine coolant temperature
After shifting from “‘N”’ to ‘‘D”
During warm-up
When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL
The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM controls the
basic mixture ratio as close to the theoretical mixture ratio as
possible. However, the basic mixture ratio is not necessarily con-
trolled as originally designed. Both manufacturing differences
(i.e., mass air flow sensor hot wire) and characteristic changes
during operation (i.e., injector clogging) directly affect mixture
ratio.
Accordingly, the difference between the basic and theoretical
mixture ratios is monitored in this system. This is then com-
puted in terms of ‘‘injection pulse duration’ to automatically
compensate for the difference between the two ratios.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

No. 1 cylinder

No. 2 cylinder

No. 3 cylinder

No. 4 cylinder

Sequential! multiport fuel injection system

Injection pulse

f “I

TL

r1

|. 1 engine cycle |

MEF5220

No. 1 cylinder 1 ia SN
No. 2 cylinder N MN 1
No. 3 cylinder I a JL

No. 4 cylinder Qf N 1
—_ 1 engine cycle —-|

Simultaneous multiport fuel injection system

MEF5230

Camshaft position sensor
Engine speed and piston position

Multiport Fuel Injection (MFI!) System (Cont'd)
FUEL INJECTION TIMING
Two types of systems are used.

Sequential multiport fuel injection system
Fuel is injected into each cylinder during each engine cycle
according to the firing order. This system is used when the
engine is running.

Simultaneous multiport fuel injection system
Fuel is injected simultaneously into all four cylinders twice each
engine cycle. In other words, pulse signals of the same width
are simultaneously transmitted from the ECM.
The four injectors will then receive the signals two times for
each engine cycle.
This system is used when the engine is being started and/or if
the fail-safe system (CPU) is operating.

FUEL SHUT-OFF

Fuel to each cylinder is cut off during deceleration or operation
of the engine at excessively high speeds.

Distributor Ignition (DI) System

INPUT/OUTPUT SIGNAL LINE
y

Mass air flow sensor
Amount of intake air

y

Engine coolant temperature sensor
Engine coolant temperature

y

Throttle position sensor
Throttle position

Y

Throttle valve idle position ECM

Vehicl , Vehicle speed (ECCS .{| Power
ehicle speed sensor > >

pe *) control transistor
module)

. ; Start signal
Ignition switch >

Knock sensor
Engine knocking

Y

Neutral position/Inhibitor switch
Gear position

M
4

Battery
Battery voitage

Y
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Distributor Ignition (Di) System (Cont'd)

Tp SYSTEM DESCRIPTION
mos The ignition timing is controlled by the ECM to maintain the best
c A air-fuel ratio for every running condition of the engine.
3 1.50 The ignition timing data is stored in the ECM. This data forms
% 4.25 the map shown.
2 The ECM receives information such as the injection pulse width
§ 1.00 and camshaft position sensor signal. Computing _ this
8 075 information, ignition signals are transmitted to the power tran-
5 sistor.

600 1,000 1,400 1,800 2200” e.g., N: 1,800 rpm, Tp: 1.50 msec
Engine speed (rpm) SEF742M A °BTDC

During the following conditions, the ignition timing is revised by
the ECM according to the other data stored in the ECM.
e At starting
e During warm-up
e Atidle
e Hot engine operation
e During acceleration
The knock sensor retard system is designed only for emergen-
cies. The basic ignition timing is programmed within the anti-
knocking zone, if recommended fuel is used under dry condi-
tions. The retard system does not operate under normal driv-
ing conditions.
If engine knocking occurs, the knock sensor monitors the con-
dition. The signal is transmitted to the ECM (ECCS control mod-
ule). The ECM retards the ignition timing to eliminate the knock-
ing condition.

Air Conditioning Cut Control

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch Air conditioner ‘‘ON”’ signal

y

Throttle position sensor Throttle valve opening angle

Y

Encl d ECM Air
Camshaft position sensor ngine spee | (ECCS , | condi-

"| control "| tioner
module) relay

j Engine coolant temperature
Engine coolant temperature sensor

Start signal
Ignition switch v

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

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle speed

Y

Neutral position/Inhibitor switch
Neutral position

Y

Throttle position sensor

ECM
(ECCS
control

Throttle position

v v

Engine coolant temperature sensor

Injectors
module)

Engine coolant temperature

Y

Camshaft position sensor
Engine speed

Y

lf the engine speed is above 3,950 rpm with no load (for
example, in neutral and engine speed over 3,950 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 1,150 rpm,
then fuel cut is cancelled.
NOTE:
This function is different than deceleration control listed under
“Multiport Fuel Injection (MFI) System” on EC-233.
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EVAPORATIVE EMISSION SYSTEM

Description

Fuel check valve

\ Vapor vent line

To air cleaner EGR valve & EVAP canister purge control
solenoid valve

L Throttle valve

Intake
manifold

Fuel tank

Fuel filler cap
with vacuum
relief valve

S <3 Ai
a @ Fuel vapor

Main purge
orifice

U L Purge control
e244 valve

SS =>

Qe

Constant purge
am

EVAP canister

MEF609DC

SEF312N

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 fue! vapor is then stored in the
EVAP canister. The EVAP canister retains the fuel vapor until
the EVAP canister is purged by air.
When the engine is running, the air is drawn through the bot-
tom of the EVAP canister. The fuel vapor will then be led to the
intake manifold.
When the engine runs at idle, the purge control valve is closed.
Only a small amount of vapor flows into the intake manifold
through the constant purge orifice.
As the engine speed increases and the throttle vacuum rises,
the purge control valve opens. The vapor is sucked through
both main purge and constant purge orifices.

Inspection

EVAP CANISTER

Check EVAP canister as follows:
1. Blow air in port @ and ensure that there is no leakage.
2.
e Apply vacuum to port @. [Approximately —13.3 to -20.0 kPa

(-133 to -200 mbar, —100 to -150 mmHg, ~3.94 to —5.91 inHg)]
e Cover port ® with hand.
e Blow air in port © and ensure free flow out of port ®.
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EVAPORATIVE EMISSION SYSTEM
Inspection (Cont'd)
FUEL CHECK VALVE

> Check valve operation
[> Fuel tank side { Blow air through connector on fuel tank side.

A considerable resistance should be felt and a portion of air
<A Air flow should be directed toward the EVAP canister side.
@ Fuel vapor | 9 Blow air through connector on EVAP canister side.

EVAP canister side Air flow should be smoothly directed toward fuel tank side.
2 3. If fuel check valve is suspected of not properly functioning

in steps 1 and 2 above, replace it.

MEC744B

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.
2. Suck air through the cap. A slight resistance accompanied

by valve clicks indicates that valve A is in good mechanical
condition. Note also that, by further sucking air, the resis-
tance should disappear with valve clicks.

3. Blow air on fuel tank side and ensure that continuity of air
passage exists through valve B.

4. If valve is clogged or if no resistance is felt, replace cap as
Valve A an assembly.

SEF427N
Fuel tank side
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POSITIVE CRANKCASE VENTILATION

Description

This system returns blow-by gas to the intake
manifold collector.
The positive crankcase ventilation (PCV) valve is
provided to conduct crankcase blow-by gas to the
intake manifold.
During partial! throttle operation of the engine, the
intake manifold sucks the blow-by gas through
the PCV valve.
Normally, the capacity of the valve is sufficient to
handle any blow-by and a small amount of venti-
lating air.
The ventilating air is then drawn from the air duct

into the crankcase. In this process the air passes
through the hose connecting air inlet tubes to
rocker cover.
Under full-throttle condition, the manifold vacuum
is insufficient to draw the blow-by flow through
the valve. The flow goes through the hose con-
nection in the reverse direction.
On vehicles with an excessively high blow-by, the
valve does not meet the requirement. This is
because some of the flow will go through the
hose connection to the intake manifold collector
under all conditions.

PCV valve

Fresh air

Blow-by gas

Ge
s

Blow-by gas during
high-load operation

Oil separator

Baffle plate

PCV valve operation

Engine not running
or backfiring Cruising

(FD |
(dling or Acceleration or
decelerating high load

i
AEC923

AEC911

Inspection

\. PCV (Positive Crankcase Ventilation)
With engine running at idle, remove PCV valve from rocker
cover. A properly working valve makes a hissing noise as air
passes through it. A strong vacuum should be felt immediately
when a finger is placed over the valve inlet.

VENTILATION 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.
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BASIC SERVICE PROCEDURE

Fuel Pressure Release
Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

Turn ignition switch ‘‘ON”’.
Perform “FUEL PRESSURE RELEASE” in ‘‘WORK
SUPPORT” mode with CONSULT.

3. Start engine.
4. After engine stalls, crank it two or three times to

\_. release all fuel pressure.
5. Turn ignition switch “OFF”.

ve box

wy jhe

i

n
o

 
—

a :
Data link connector
for CONSULT
ee SEFSOOP[ih

M FUEL PRES RELEASE ML]
FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.
CRANK A FEW TIMES AFTER
ENGINE STALL.

START
SEF823K

Remove fuse for fuel pump.
Start engine.
After engine stalls, crank it two or three times to
release all fuel pressure.

4. Turn ignition switch off and reconnect fuel pump
fuse.

=
on

=)
{J
yo

Fuel pump fuse

SEFQ21P

Fuel Pressure Check
e@ When reconnecting fuel line, always use new clamps.
@ Make sure that clamp screw does not contact adjacent

parts.
e Use a torque driver to tighten clamps.
e Use Pressure Gauge to check fuel pressure.
e Do not perform fuel pressure check with system operating.

Fuel pressure gauge may indicate false readings.
1. Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube
(engine side).

\\ 3. install pressure gauge between fuel filter and fuel tube.
4. Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge.

At idling:
With vacuum hose connected

Approximately 235 kPa (2.35 bar, 2.4 kg/cm’, 34 psi)
With vacuum hose disconnected

Approximately 294 kPa (2.94 bar, 3.0 kg/cm?, 43 psi)
If results are unsatisfactory, perform Fuel Pressure Regula-
tor Check.

Pressure gauge _

SEFO34K
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BASIC SERVICE PROCEDURE

Fuel Pressure Regulator Check

Vacuum Fuel pressure 1. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.

2. Plug intake manifold with a rubber cap.
3. Connect variable vacuum source to fuel pressure regulator.
4. Start engine and read indication of fuel pressure gauge as

vacuum is changed.
Fuel pressure should decrease as vacuum increases. If results
are unsatisfactory, replace fuel pressure regulator.

SEF718B

Injector Removal and Installation
Release fuel pressure to zero.
Disconnect vacuum hose from pressure regulator.
Disconnect fuel hoses from fuel tube assembly.
Disconnect injector harness connectors.
Remove injectors with fuel tube assembly.arRwo

n>s

e Push injector tail piece.
@ Do not pull on the connector.

wal ps
Insulator | |

| l Locate plate
! on this side.

SEF310R

6. Install injectors.
e Clean exterior of injector tail piece.
e Use new O-rings.

O-ring

Fuel tube
assembly

Sr Insulator

! SEFG16N

7. Install injectors with fuel tube assembly to intake manifold.
8. Install fuel hoses to fuel tube assembly.
9. Reinstall any parts removed in reverse order of removal.
CAUTION:
After properly connecting fuel hose to injector and fuel tube
assembly, check connection for fuel leakage.

ots - 20 ‘ft. tb) Sa MEC710B
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/Idle Mixture Ratio
Adjustment

PREPARATION e
@ Make sure that the following parts are in

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

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

Overall inspection sequence

INSPECTION

y

On modeis 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 (15.7 in) 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.

INSPECTION END

Perform diagnostic test mode {I NG Repair or replace.
(Self-diagnostic results).

OK

. y

Check & adjust ignition timing.

d

Check & adjust idle speed. yi

v.

Check heated oxygen sensor NG Check heated oxygen sensor NG Repair or replace harness. x
function. “| harness.

OK OK

d

Check CO%. OK Replace heated oxygen sensor.

y y

Check emission control parts NG Check heated oxygen sensor OK |
and repair or replace if neces- function.

sary.

Y
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BASIC SERVICE PROCEDURE

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.

KH 1]

a

SEF455Q

1B
\ |~ / a“

—FCHECK ~—
7 N

/ | \
Malfunction indicator

malls SEFO51PA

"'t! u | i My Ny,

N71 5 GSN X AS ae)

Oce x 1000 r/min <]
SEF248F

'D] BM IGN TIMING Am [ ]

| START J
SEFS46N

Idie Speed/ignition Timing/Idle Mixture Ratio
Adjustment (Cont'd)

START

Visually check the following:
e Air cleaner clogging
e Hoses and duct for leaks

Electrical connectors
Gasket (intake manifold, cylinder head, exhaust system)
Throttle valve and throttle position sensor operation

y.

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.

5] y
Perform the Diagnostic Test Mode Il (Self-diagnostic results).

0” 6

Throttle position sensor
harness connector ser7askA

vita 42nd

5

OK NG
q

Repair or replace components as neces-
sary.

Yv yv

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.

y

1. Select ‘IGNITION TIMING ADJ” in WORK SUPPORT mode.
2. Touch “START”...

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

DME]

@ connector.
2. Start engine.

y

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

®
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BASIC SERVICE PROCEDURE

AEC804

Idle Speed/ignition Timing/idle Mixture Ratio
Adjustment (Cont'd)

®
f

Check ignition timing with a timing light.

M/T: 15°+ 2° BTDC
AIT: 15°+ 2° BTDC (in “N” position)

B IGN TIMING ADJ []

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 |
SEF546N

Throttle position sensor
harness connector SEF785KA

NG

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

my

MIT: 15°+2° BTDC
AIT: 15°+2° BTDC (in “‘N” position)

t

1. Select “IGN TIMING ADJ” in ‘WORK
SUPPORT” mode.

2. Touch “START”.
OR

. Stop engine and disconnect throttle position
sensor harness connector.

2. Start engine.

—

Check idle speed.

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

OR
Check idle speed.@) M/T: 750 + 50 rpm

AIT: 750 + 50 rpm (in ‘‘N”’ position)

a WIGN TIMING ADJ []

|- — CONDITION SETTING — —

IGN/T FEEDBACK HOLD

=== MONITOR = Sz
CMPS-RPM (REF) 762rpm
IGN TIMING ISBTDC
CLOSED TH/POS ON

SEF548N

me— Idle speed
adjusting screw];4

ys ~ 4 (A j
Throttle position sensor -
harness connector /
YN SEF788LA

OK {NG
y

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

Adjust idle speed by turning idle speed adjusting
screw.

M/T: 750+ 50 rpm
A/T: 750 + 50 rpm (in “N” position)

~~
>

|

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.

y
©
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BASIC SERVICE PROCEDURE

ack] do| >| PP} oO
LIGHT | LIGHT t |

MODE | "ON | OFF ENTER

SEF913J

idle Speed/Ignition Timing/Idle Mixture Ratio
Adjustment (Cont'd)

©.

Check idle speed.

Read idle speed in ‘DATA
MONITOR” mode with CONSULT.

OR
() Check idle speed.

w MONITOR NO FAIL

CAS+RPM (REF) 825rpm

0

| RECORD |
SEF 135K

M/T: 800+ 50 rpm
A/T: 800+ 50 rpm (in “N” position)

CMPSeRPM (REF) 2000rpm

M/R F/C MNT RICH

vv MONITOR = xx NOFAIL [_]

| RECORD
MEC711B

CHK IGN

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

SEF909P

oK {NG

essary.

Check IACV-AAC valve and replace if nec-

i
if necessary.
Check IACV-AAC valve harness and repair

:
another known good ECM.
Check ECM function* by substituting

y

q

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

~ 
Ife

)

. See ‘'M/R F/C MNT" in “DATA
MONITOR” mode.
Run engine at about 2,000 rpm
for about 2 minutes under
no-load.

. 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

=
)

nN
w

NG

SEFO51P

1. Set “Heated oxygen sensor
monitor" in the Diagnostic Test
Mode Il.
(See page EC-252.)

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.

{ok

END
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BASIC SERVICE PROCEDURE
_ Idle Speed/Ignition Timing/Idle Mixture Ratio

P] Adjustment (Cont’d)
Heated oxygen sensor ©)
harness connector

an
a Ye Check heated oxygen sensor harness:€:) (ter) 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

fel wire.

4. Check for continuity between terminal of ECM

MEF031DB

DISCONNECT

is harness connector and body ground.
HS. :

| ecm — |O[CONNECTOR | Continuity CXiStS .............ccccscceserseseessennesnesennesesnees OK

To Continuity does not Exist..............ccccccccsecessssesssersees NG

[a] OK NG
y& be U | Repair or replace harness. >

A

eee Connect ECM harness connector to ECM.

|
@ ACTIVE TEST @ | rR

yCOOLANT TEMP 20°C
1. Connect battery ground cable.

=== Monto === 2. Select "ENG COOLANT TEMP" in

CMPS:RPM (REF) Orpm “ACTIVE TEST" mode.

INJ PULSE 0.7msec 3. Set “COOLANT TEMP" to 20°C (68°F) by

IGN TIMING SBTDC touching “Qu” and “Qd” and “UP”,

AECEE! (Kh) 1. Disconnect engine coolant temperature
sensor harness connector.

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

temperature sensor harness connector.

= 3. Connect battery ground cable.

y,
ry \ Start engine and warm it up until engine coolant

(lie temperature indicator points to middle of gauge.} 2.5 kQ resistor , , “(Be sure to start engine after setting “COOLANT

AEC682! | TEMP” or installing a 2.5 kQ resistor.)

y

a }
aH J] ®

SEF455Q
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/Idle Mixture Ratio
Adjustment (Cont'd)

®

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

Ee Pa |Zw? Ja x 1000 r/min _
SERoABE Check “CO"'%.

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

After checking CO%,

| 1. Touch “BACK”.
sack { (| > } Ji OR

(@) 1. Disconnect the resistor from terminals of engine
move | URE sal t | ENTER coolant temperature sensor harness connector.

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

sensor.

SEF913J
NG OK

v

ve MONITOR yx NOFAIL [_] Replace heated oxygen sensor.

CMPS*RPM (REF) 2000rpm

M/R F/C MNT RICH t

1. See ‘'M/R F/C 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-

| RECORD | tuates between “LEAN” and “RICH”
MEC711B more than 5 times during 10 sec-

onds.

1 cycle: RICH — LEAN -- RICH

CHK IGN 2 cycles: RICH — LEAN — RICH
—LEAN — RICH

OR

(@ 1. Set ‘Heated oxygen sensor monitor”’
in the Diagnostic Test Mode I.
(Refer to EC-253.)

Data link connector for CONSULT 2. Maintain engine at 2,000 rpm under
(Connect CHK and IGN terminals load. Check that th If ti
with a suitable harness.) NO-rOad. UNE at the mabunction

indicator lamp goes ON and OFF
more than 5 times during 10 sec-

SEF909P onds.

NG OK

TM~ ~ y

_ F ®—H CHECK © ©
“ / ~

SEFO51P
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BASIC SERVICE PROCEDURE
Idie Speed/Ignition Timing/idle Mixture Ratio
Adjustment (Cont'd)

®

Connect heated oxygen

tor to heated oxygen sensor.

sensor harness connec-

y

Check fuel pressure reg

(Refer to EC-242.)

utator.

y A

Check mass air flow sensor and its circuit.

Refer to TROUBLE DIAGNOSIS FOR DTC 12.

(Refer to EC-293.)

yy

Check injector and its ci

Refer to TROUBLE DIAGNOSIS FOR NON

DETECTABLE ITEMS.

(Refer to EC-324.)

Clean or replace if nece

rcuit.

ssary.

q

Check engine coolant te

its circuit. Refer to TROUBLE DIAGNOSIS FOR

DTG 13.

(Refer to EC-297.)

mperature sensor and

y

Check ECM function* by

known good ECM.

substituting another

q

*: ECM may be the cause of a problem, but

f this ts rarely the case.

®
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SEFO51P

Malfunction Indicator Lamp (MIL)
The malfunction indicator lamp will light up when the igni-
tion switch is turned ON without the engine running. This is

1.

a bulb check.
lf the malfunction indicator lamp does not light up, refer to
EL section (“WARNING LAMPS AND CHIME’’) or see
EC-370.
When the engine is started, the malfunction indicator lamp
should go off.

Condition
Diagnostic

Test Mode !

Diagnostic

Test Mode II

“ON” posi-

Engine

stopped
Ignition

: . v4,
switch in

BULB CHECK
SELF-DIAGNOSTIC

RESULTS

Engine

running
tion

(Ea) 6
4

MALFUNCTION

WARNING

HEATED OXYGEN

SENSOR MONI-

TOR
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont'd)
HOW TO SWITCH DIAGNOSTIC TEST MODES

(Ea) Turn ignition switch ON". (Do not
start engine.)

tas

y

_»| Diagnostic Test Mode | — BULB CHECK (fe) (C5) ,| Diagnostic Test Mode | —
MALFUNCTION WARNING

y

Start engine.

CHK IGN

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

‘
Wait at least 2 seconds.

‘
CHK IGN

Patel

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

DIAGNOSTIC TEST MODE II (Ce) = Diagnostic Test Mode II
— SELF-DIAGNOSTIC RESULTS — HEATED OXYGENy Y

.

Start engine. SENSOR MONITOR

Data link connector for CONSULT
(Connect CHK and IGN terminals
with a suitable harness.) e Switching the diagnostic test mode is not possible when

the engine is running.
e@ When ignition switch is turned off during diagnosis, power

Wait at least 2 seconds. to ECM will drop after approx. 1 second.
The diagnosis will automatically return to Diagnostic Test
Mode I.

VAY
Data link connector for CONSULT
(Disconnect CHK and IGN terminals
with a suitable harness.)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
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-370.

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION INDICATOR LAMP Condition

Engine coolant temperature sensor circuit malfunction is detected, or the ECM’s CPU

is malfunctioning.
ON

OFF No malfunction.

e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode Il (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 No. 43

0.6 0.3 0.6 0.3
el

ON 7 — —

(if }.| T t
09 03 24 06 0.9 2.1 Unit: second

eel KQ

Diagnostic trouble code No. 12 Diagnostic trouble code No. 43
AEC490

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 about 2.5
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 throttle position sensor.
In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The
DTC ‘‘55” refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE CHART, refer to EC-268.)

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 Il to Diagnostic Test Mode |. (Refer to “HOW TO
SWITCH DIAGNOSTIC TEST MODES” on previous page.)

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

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

e Ifthe MIL blinks or “NATS MALFUNCTION” is displayed on
M sevr-piac Results mL) “SELF-DIAG RESULTS” screen, perform self-diagnostic

FAILURE DETECTED TIME results mode with CONSULT using NATS program card
NATS MALFUNCTION 0 (NATS-E940). Refer to EL section.

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

@ When replacing EC\M, initialisation of NATS V2.0 system and
registration of all NATS V2.0 ignition key IDs must be car-

| ERASE |{ PRINT | ried out with CONSULT using NATS program card (NATS-
SEF288Q E940).

Therefore, be sure to receive all keys from vehicle owner.
Regarding the procedures of NATS initialisation and NATS
ignition key ID registration, refer to CONSULT operation
manual, NATS V2.0.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont'd)

DIAGNOSTIC TEST MODE II—HEATED OXYGEN SENSOR MONITOR
In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture (lean or
rich) which is monitored by the heated oxygen sensor.

MALFUNCTION INDICATOR LAMP Fuel mixture condition in the exhaust gas Air fuel ratio feedback control condition

ON Lean
Closed loop system

OFF Rich

Remains ON or OFF Any condition Open loop system

To check the heated oxygen sensor function, start engine in Diagnostic Test Mode II. Then warm it up
until engine coolant temperature indicator points to middle of gauge.
Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Make sure that the EC
MALFUNCTION INDICATOR LAMP comes ON more than 5 times within 10 seconds with engine running
at 2,000 rpm under no-load.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

a :
Data link connector
for CONSULT
EE!

NISSAN

CONSULT
EES4O @&

)
START

[ SUB MODE ]
SEF253Q

| fm SELECT, SYSTEM
| ENGINE |
| ]
[ |

|
|

:

|
L

F895K

[fy SELECT DIAG Move [yl
| WORK SUPPORT |

|
|
|
|

| SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

| ECM PART NUMBER
| FUNCTION TEST

SEF136P

CONSULT

CONSULT INSPECTION PROCEDURE
1. Turn off ignition switch.
2. Connect ‘‘'CONSULT” to Data link connector for CONSULT.

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

Turn on ignition switch.
Touch “START”.

: Program card
AE930: For Australia

aer
o

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

ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

CONSULT (Cont'd)

DIAGNOSTIC TEST MODE

SELF-
Item WORK DIAG- DATA ACTIVE FUNCTION

SUPPORT NOSTIC MONITOR TEST TEST
RESULTS

Camshaft position sensor Xx x

Mass air flow sensor X X

Engine coolant temperature sensor X X X

Heated oxygen sensor X

Vehicle speed sensor x

Throttle position sensor Xx Xx
INPUT

Knock sensor
7)

& Ignition switch (start signal) x Xx
<
- Air conditioner switch X

i Park/Neutral position switch x
S Power steering oil pressure switch X
9 Battery voltage X

8 Injectors Xx X xX

hr . va: . X (Ignition
Power transistor (lynition timing) X . x X X

signal)

IACV-AAC valve X X X Xx

OUTPUT {Air conditioner relay x

Fuel pump relay X xX X

Cooling fan X X

EGR valve & EVAP canister purge x X x

control solenoid valve

X: Applicable
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont'd)

Diagnostic test mode Function

Work support

A technician can adjust some devices

faster and more accurately by following

indications on CONSULT.

Self-diagnostic results
Self-diagnostic results can be read and

erased quickly.

Data monitor Input/Output data in the ECM can be read.

Active test

CONSULT drives some actuators apart

from the ECM’s and also shifts some

parameters in a specified range.

ECM part numbers ECM part numbers can be read.

Function test

Conducted by CONSULT instead of a tech-

nician to determine whether each system

is "OK" or “NG”.

WORK SUPPORT MODE

WORK ITEM CONDITION USAGE

THRTL POS SEN ADJ CHECK THE THROTTLE POSITION SENSOR SIGNAL.

ADJUST IT TO THE SPECIFIED VALUE BY ROTATING

THE SENSOR BODY UNDER THE FOLLOWING CONDI-

TIONS.

@ IGN SW "ON"

e ENG NOT RUNNING

@ ACC PEDAL NOT PRESSED

When adjusting throttle position

sensor initial position

IGNITION TIMING ADJ @ 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.

When adjusting initial ignition
timing

IACV-AAC VALVE ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER

THE FOLLOWING CONDITIONS.

@ ENGINE WARMED UP

e NO-LOAD

When adjusting idle speed

FUEL PRESSURE RELEASE e@ FUEL PUMP WILL STOP BY TOUCHING “START”

DURING IDLING.

CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure

from fuel line
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SELF-DIAGNOSTIC MODE
Regarding items detected in ‘“SELF-DIAG RESULTS” mode, refer to ‘“‘Diagnostic Trouble Code (DTC)
Chart”. (See page EC-268.)

DATA MONITOR MODE

CONSULT (Cont'd)

Monitored item ECM Main

[Unit] input . Description Remarks
. signals

signals

CMPS-RPM @ Indicates the engine speed computed |@ Accuracy becomes poor if engine

(REF) {rpm] from the REF signal (180° signal) of speed drops below the idle rpm.

O O the camshaft position sensor. e If the signal is interrupted while the

engine is running, an abnormal value

may be indicated.

MAS AIR/FL SE [V] ® The signal voltage of the mass air

flow sensor is displayed.

e@ When the engine is stopped, a certain

value is indicated.

COOLAN TEMP/S e@ The engine coolant temperature e@ When the engine coolant temperature

[°C] or [°F] (determined by the signal voltage of sensor is open or short-circuited,

C) C) the engine coolant temperature sen- ECM enters fail-safe mode. The
sor) is displayed. engine coolant temperature deter-

mined by the ECM is displayed.

O2 SEN [V] QO CO @ The signa! voltage of the heated oxy-
gen sensor is displayed.

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

[RICH/LEAN]

O O

nal during air-fuel ratio feedback con-

trol:

RICH ... means the mixture became

“rich", and control is being affected

toward a leaner mixture.

LEAN ... means the mixture became

“Jean'', and control is being affected

toward a rich mixture.

“RICH” is displayed until air-fuel mix-

ture ratio feedback control begins.

e When the air-fuel ratio feedback is

clamped, the value just before the

clamping is displayed continuously.

VHCL SPEED SE

[km/h] or [mph]

e The vehicle speed computed from the

vehicle speed sensor signal is dis-

played.

BATTERY VOLT [V] e The power supply voltage of ECM is

displayed.

THRTL POS SEN [V] @ The throttle position sensor signal

voltage is displayed.

START SIGNAL

[ON/OFF] O};O
;O!] 

O

O
 

}O};
O!] 

O

e Indicates [ON/OFF] condition from the

starter signal.

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

played regardless of the starter sig-

nal.

CLSD THL/POS] e indicates the closed throttle position

[ON/OFF] [ON/OFF] determined by the throttle

CQ O 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
(Unit]

ECM

input
signals

Main

signals
Description Remarks

AIR COND SIG

[ON/OFF] O O

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

P/N POS! SW

[ON/OFF] O Indicates [ON/OFF] condition from the

park/neutral position switch signal.

PW/ST SIGNAL
[ON/OFF]

Indicates [ON/OFF] condition of the
power steering oil pressure switch

determined by the power steering oil
pressure signal.

INJ PULSE [msec] Indicates the actual fuel injection
pulse width compensated by ECM

according to the input signals.

e When the engine is stopped, a certain
computed value is indicated.

IGN TIMING [BTDC] Indicates the ignition timing computed

by ECM according to the input sig-
nals.

IACV-AAC/V [%] Indicates the idle air contro! vaive
(AAC valve) control value computed
by ECM according to the input sig-
nals.

A/F ALPHA [%] Indicates the mean value of the air-
fuel ratio feedback correction factor

per cycle.

e@ When the engine is stopped, a certain
value is indicated.

e This data also includes the data for

the air-fuel ratio learning control.

AIR COND RLY
[ON/OFF]

Indicates the air conditioner relay

control condition (determined by ECM
according to the input signal).

FUEL PUMP RLY

O;
}O

} 
OO

}; 
O

 
JOF;

O} 
O

 J
O

Indicates the fuel pump relay control
[ON/OFF] condition determined by ECM accord-

ing to the input signals.

COOLING FAN Indicates the control condition of the
[HI/LOW/OFF]

O

cooling fans (determined by ECM
according to the input signal).

HI... High speed operation

LOW ... Low speed operation

OFF ... Stopped

EGRC SOL/V

[ON/OFF]
Indicates the control condition of the
EGR valve & EVAP canister purge
control solenoid valve (determined by

ECM according to the input signal).
ON ... EGR and EVAP canister purge

operation cut-off
OFF ... EGR and EVAP canister purge
operation not cut-off

VOLTAGE

[V]
Voltage measured by the voltage
probe.

PULSE
[msec] or [Hz] or

[%]

Pulse width, frequency or duty cycle
measured by the pulse probe.

e Only “#" is displayed if item is
unable to be measured.

e 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 (Cont'd)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original

trouble condition

Change the amount of fuel

injection using CONSULT.

\f trouble symptom disappears,

see CHECK ITEM.

Harness and connector

Fuel injectors

Heated oxygen sensor

Engine: After warming up, idle

the engine.
IACV-AAG/V i ie Change the IACV-AAC valve Engine speed changes according |@ Harness and connector

OPENING . . to the opening percent. @ IACV-AAC valve
opening percent using CON-

SULT.

e@ Engine: Return to the original
e Harness and connector

ENG COOLANT

TEMP

trouble condition

e@ Change the engine coolant -

temperature indication using

CONSULT.

If trouble symptom disappears,

see CHECK ITEM.

e Engine coolant temperature

sensor

Fuel injectors

IGNITION TIMING

Engine: Return to the original

trouble condition

Timing light: Set

Retard the ignition timing using

CONSULT.

If trouble symptom disappears,

see CHECK ITEM.
Adiust initial ignition timing

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

POWER e A/C switch “OFF” Engine runs rough or di e Injectors

BALANCE e Shift lever ''N” 9 9 es. e Power transistor
@ Cut off each injector signal one e Spark plugs

at a time using CONSULT. @ Ignition coils

e Ignition switch: ON e Harness and connector
COOLING FAN e@ Turn the cooling fan ‘‘ON” and | Cooling fan moves and stops. e Cooling fan motor

“OFF” using CONSULT. g
@ Ignition switch: ON (Engine

toppedFUEL PUMP stopped) anv. | Fuel pump relay makes the oper- |@ Harness and connector
RELAY e Turn the fuel pump relay “ON ating sound e@ Fuel pump relaand “OFF” using CONSULT : “

and listen to operating sound.

@ Ignition switch: ON
EGRC . ton” ‘e Turn solenoid valve “ON” and | Solenoid valve makes an operat- je Harness and connector
SOLENOID noe . :
VALVE “OFF” with the CONSULT and_ |ing sound. e@ Solenoid valve

listen to operating sound.

SELF-LEARNING

CONT

In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by
touching “CLEAR” on the screen.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
FUNCTION TEST MODE

FUNCTION TEST
ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)

@ Ignition switch: ON

SELF-DIAG (Engine stopped) er
_ tRESULTS e@ Displays the results of on- Objective system

board diagnostic system.

@ Ignition switch: ON

(Engine stopped)
e Harness and connector

| Throttle valve: opened OFF @ Throttle position sensor
e@ Closed throttle position is e Throttle position sensor

CLOSED THROTTLE tested when throttle is . P
adjustment

POSI opened and closed fully. .
Mes @ Throitie tinkage

(Closed throttle position is . vo
selected by throttle posi- | Prottle valve: closed ON e Verify operation in DATA

J P MONITOR mode.
tion sensor.)

@ Ignition switch: ON @ Harness and connector
(Engine stopped) e@ Throttle position sensor

R Throttl Ive full Throttl sition sensorTHROTTLE POSI e Throttle position sensor ange (Throttle valve fully More than ° ro 8 pos!
re opened — Throttle valve adjustment

SEN CKT circuit is tested when 3.0V .
; fully closed) @ Throttle linkage

throttle is opened and . oo
closed full e Verify operation in DATA

y MONITOR mode.
@ Ignition switch: ON Harne nd connector

(Engine stopped) Out of N/P positions OFF ° No , . a i viton .
i iPARK/NEUT POS! __ |e Inhibitor/Neutral position ° inhibitor citer swnen ©

SW CKT switch circuit is tested . soa .
. F . @ Linkage or inhibitor switch

when shift lever is manip- | in N/P positions ON
ulated.

adjustment

@ Ignition. switch: ON

(Engine stopped)
e@ Harness and connector

e Fuel pump
FUEL PUMP e Fuel pump circuit is tested | There is pressure pulsation on the fuel

. . e Fuel pump relay
CIRCUIT by checking the pulsation | feed hose. ; f

. e Fuel filter clogging
in fuel pressure when fuel

oo, e Fuel level
tube is pinched.

@ Ignition switch: ON

Engine st de nae nese EVAP canis e Harness and connector
EGRC SOL/V . The solenoid valve makes an operating |e EGR valve & EVAP canis-

ter purge control solenoid .
CIRCUIT yo , sound every 3 seconds. ter purge control solenoid

valve circuit is tested by -
. : valve

checking solenoid valve

operating noise.

@ Ignition switch: ON

(Engine stopped) . e Harness and connector
COOLING FAN e Cooling fan circuit is The cooling fan rotates and stops every e Cooling fan motor

CIRCUIT q 3 seconds. 7
tested when cooling fan is

rotated.

e Cooling fan relay
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNCTION TEST

ITEM
CONDITION JUDGEMENT CHECK ITEM (REMEDY)

START SIGNAL

CIRCUIT

@ Ignition switch: ON >

START

Start signal circuit is

tested when engine is

started by operating the

starter. Before cranking,

battery voltage and engine

coolant temperature are

displayed. During

cranking, average battery

voltage, mass air flow

sensor output voltage and

cranking speed are dis-

played.

Start signal: OFF + ON
e Harness and connector

@ ignition switch

PW/ST SIGNAL

CIRCUIT

Ignition switch: ON

(Engine running)

Power steering circuit is

tested when steering

wheel is rotated fully and

then set to a straight line

running position.

Locked position ON

Neutral position OFF

e Harness and connector

e Power steering oil pres-

sure switch

e@ Power steering oil pump

VEHICLE SPEED

SEN CKT

Vehicle speed sensor cir-

cuit is tested when vehicle

is running at a speed of 10

km/h (6 MPR) or higher.

Vehicle speed sensor input signal is

greater than 4 km/h (2 MPH)

e@ Harness and connector

e Vehicle speed sensor

@ Electric speedometer

IGN TIMING ADJ

After warming up, idle the

engine.

Ignition timing adjustment

is checked by reading

ignition timing with a tim-

ing light and checking

whether it agrees with

specifications.

The timing light indicates the same

value on the screen.

@ Adjust ignition timing (by

moving crankshaft position

sensor or distributor)

e Camshaft position sensor

drive mechanism

MIXTURE RATIO

TEST

Air-fuel ratio feedback cir-

cuit (injection system, igni-

tion system, vacuum

system, etc.) is tested by

examining the heated oxy-

gen sensor output at 2,000

rpm under non-loaded

state.

Heated oxygen sensor COUNT: More

than 5 times during 10 seconds

e INJECTION SYS (Injector,

fuel pressure regulator,

harness or connector)

e IGNITION SYS (Spark

plug, power transistor,

ignition coil, harness or

connector)

e VACUUM SYS (Intake air

leaks)

e@ Heated oxygen sensor cir-

cuit

e@ Heated oxygen sensor

operation

e Fuel pressure high or low

e Mass air flow sensor
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CONSULT (Cont'd)

FUNCTION TEST

ITEM
CONDITION JUDGEMENT CHECK ITEM (REMEDY)

POWER BALANCE

e After warming up, idle the

engine.

@ Injector operation of each

cylinder is stopped one

after another, and result-

ant change in engine rota-

tion is examined to evalu-

ate combustion of each

cylinder. (This is only dis-

played for models where a

sequential multiport fuel

injection system is used.)

Difference in engine speed is greater

than 25 rpm before and after cutting off

the injector of each cylinder.

@ Injector circuit (Injector,

harness or connector)

e@ Ignition circuit (Spark

plug, power transistor,

ignition coil, harness or

connector)

e Compression

e Valve timing

IACV-AAC/V

SYSTEM

e After warming up, idle the

engine.

@ I|ACV-AAC valve system is

tested by detecting change

in engine speed when

IACV-AAC valve opening

is changed to 0%, 20%

and 80%.

Difference in engine speed is greater

than 150 rpm between when valve open-

ing is at 80% and at 20%.

e Harness and connector

@ IACV-AAC valve

e Air passage restriction

between air inlet and

IACV-AAC valve

@ IAS (Idle adjusting screw)

adjustment
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CONSULT (Cont'd)

REAL TIME DIAGNOSIS IN DATA MONITOR MODE

CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA
MONITOR” mode.
1. “AUTO TRIG’ (Automatic trigger):

e The malfunction will be identified on the CONSULT screen in real time.
In other words, DTC and malfunction item will be displayed at the moment the malfunction is
detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA
MONITOR cannot continue any longer after the malfunction detection.

2. “MANU TRIG” (Manual trigger):
e DTC and malfunction item will not be displayed automatically on CONSULT screen even though a

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

Use these triggers as follows:
4. “AUTO TRIG” .

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

e 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 section, ‘Incident Simulation Tests” in “HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT’’.)

2. “MANU TRIG”
e@ If the malfunction is displayed as soon as “DATA MONITOR” is selected, reset CONSULT to

“MANU TRIG’. By selecting MANU TRIG you can monitor and store the data. The data can be
utilized for further diagnosis, such as a comparison with the value for the normal operating con-
dition.

[[] set RECORDING coND |_| fy SET RECORDINGCOND |
CO Ccmm)| MANU TRIG | | AUTO TRIG |MUmrs

| |
| | i
} |
| |

[fq SELECT MONITOR ITEM |
ECM INPUT SIGNALS

MAIN SIGNALS

SELECTION FROM MENU

|
|
| |

| |

|
|
|

SETTING || = START | |

|
“AUTO TRIG”

Amaifunction can be

displayed on “DATA

MONITOR?” screen

automatically if detected.

“SETTING” “MANU TRIG”

A malfunction can not be

displayed on “DATA

MONITOR? screen

automatically even if

detected.

SEF674Q

EC-263



TROUBLE DIAGNOSIS — General Description

Sensors

Actuators

MEFO036D

SEF234G

Introduction
The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM
accepts input signals from sensors and instantly drives actua-
tors. 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, fouled spark plugs, or other
problems with the engine.
lt 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 CONSULT or a circuit tester connected should be
performed. Follow the ‘Work Flow” on the next page.
Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a driveability com-
plaint. 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 EC-267 should be used.
Start your diagnosis by looking for ‘‘conventional’”’ problems
first. This will help troubleshoot driveability problems on an
electronically controlled engine vehicle.
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TROUBLE DIAGNOSIS — General Description

Work Flow

CHECK IN

y

Listen to customer complaints. (Get symptoms.) POeeeTTECeTTETERESeTeTT eee eee Teeer eer rey Seer eee STEP |

Y.

Check, print out or write down, and erase Diagnostic Trouble Code (DTC), Joceneeececceceec cee tenet ene STEP Il

Symptoms No symptoms but

collected. Malfunction Code
exists at STEP Il. EC

¥v

Verify the symptom by driving in the condition the 4
customer described. eee eee eee eee eee ee eee ee eres CP eee eee eee eee ee ee ee ee eee eee eee eee ey STEP WI

Normal Code Malfunction Code

(at STEP Il) (at STEP I)

y y

Verify the DTC by performing the "DTC CONFIRMATION PROCEDURE”. Ju.eccceecccecetccectecetetteeenees I STEP IV

Y

,| Choose the appropriate action, Pitter re rnacencnrennuencnennerncrecins STEP V
> 

*2

Malfunction Code Normal Code (at both STEP I! and IV)

(at STEP Il or IV) Y
BASIC INSPECTION

SYMPTOM BASIS (at STEP | or II)
Tere eee Cee eee eee eee ee ee ee ee eee ee ee eee ee eee ey >

q

Perform inspections =~

according to Symptom

Matrix Chart.

' {
TROUBLE DIAGNOSIS FOR DTC XXx. STEP VI

y

REPAIR/REPLAGE

Y

NG} FINAL CHECK
Confirm that the incident is completely fixed by performing BASIC INSPECTION

and DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK), 000 FU eens STEP VII

OK
y

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 to “TROUBLE
DIAGNOSIS FOR POWER SUPPLY”, EC-286.
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Description for Work Fiow

STEP DESCRIPTION

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

using the ‘DIAGNOSTIC WORKSHEET” as shown on the next page.

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

Study the relationship between the cause, specified by DTC, and the symptom described by the customer.
(The “Symptom Matrix Chart’ will be useful. Refer to EC-274.)

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 !V 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 G! section.

In case the “DTC CONFIRMATION PROCEDURE” is not available, perform the “OVERALL FUNCTION

CHECK" instead. The DTC cannot be displayed by this check, however, this simplified ‘‘check’’ is an effec-

tive alternative.

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

Take the appropriate action based on the results of STEP | 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-271. Then perform inspec-

tions according to the Symptom Matrix Chart. Refer to EC-274.

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 “DATA 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-277.

The “DIAGNOSTIC PROCEDURE” in EC section contains a description based on open circuit inspection. A

short circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details,

refer to GI section (“HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, ‘Circuit

Inspection’).

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 “DTC 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-252.)
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Weather conditions,

KEY POINTS

WHAT ..... Vehicle & engine model
WHEN ..... Date, Frequencies
WHERE ..... Road conditions
HOW _..... Operating conditions,

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

Symptoms order to organize all the information for troubleshooting.
SEF907L

WORKSHEET SAMPLE

Customer name MR/MS Model & Year VIN

Engine # Trans. Mileage

Incident Date Manuf. Date In Service Date

O Startability

C) Impossible to start

C] Partial combustion affected by throttle position

(] Partial combustion NOT affected by throttle position

C1 No combustion CJ Partial combustion

Symptoms

(3 Possible but hard to start C) Others [ ]

CJ Idlin (] No fast idle (J Unstable CJ High idle [ Low idle

g ( Others [ ]
(J Stumble ( Surge C] Knock (J Lack of power

) Driveability C] Intake backfire C) Exhaust backfire

{] Others [ ]

C) Engine stall

L] At the time of start

C] While accelerating

{J Just after stopping

O While idling

(] While decelerating

OC) While loading

Incident occurrence
(] Just after delivery

{] In the morning

{J Recently

( At night 0 in the daytime

Engine conditions

Frequency LJ All the time ( Under certain conditions (] Sometimes

Weather conditions C] Not affected

Weather ( Fine CO Raining { Snowing {] Others [ ]

Temperature CJ Hot C) Warm © Cool OC) Cold (J Humid °F

() Gold (J During warm-up After warm-up

Engine speed ' |
8,000 rpm

Driving conditions

it] 2,000 4,000 6,000

Road conditions CI In town {1 In suburbs L] Highway 1 Off road (up/down)

C] Not affected

C At starting L] While idling 0 At racing

(] While accelerating

{J While decelerating

(J While cruising

(J While turning (RH/LH)

1__JVehicle speed t
50 60 MPH

Malfunction indicator lamp €) Turned on C] Not turned on
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ENGINE RELATED ITEMS

Diagnostic Trouble Code (DTC) Chart

Diagnostic Detected items
trouble code Mal h

function i tect veNo. (Screen terms for CONSULT, elunction le detectad When
MIL “SELF-DIAG RESULTS” mode)

1 Camshaft position sensor circuit e Either 1° or 180° signal is not detected by the ECM for the first few

(CAMSHAFT POSI SEN) seconds during engine cranking.

e Either 1° or 180° signal is not detected by the ECM often enough

while the engine speed is higher than the specified rpm.

@ The relation between 1° and 180° signals is not in the normal range

during the specified rpm.

12 Mass air flow sensor circuit e An excessively high or low voltage is entered to ECM.

(MASS AIR FLOW SEN) e Voltage sent to ECM is not practical when compared with the cam-

shaft position sensor signal and throttle position sensor signal.

13 Engine coolant temperature sen- e@ An excessively high or low voltage from the sensor is detected by
sor circuit the ECM.

(COOLANT TEMP SEN)

21 Ignition signal circuit @ The ignition signal in the primary circuit is not detected by the ECM

(IGN SIGNAL-PRIMARY) during engine cranking or running.

34 Knock sensor circuit e An excessively low or high voltage from the sensor is detected by

(KNOCK SENSOR) the ECM.

43 Throttle position sensor circuit e An excessively low or high voltage from the sensor is detected by

(THROTTLE POSI SEN) the ECM.

e Voltage sent to ECM is not practical when compared with the mass

air flow sensor and camshaft position sensor signals.

55 No failure e No malfunction related to OBD system is detected by either ECM or

(NO SELF DIAGNOSTIC FAILURE

INDICATED...)

A/T contro} unit.

“1: This is Quick Reference of ‘‘DTC CONFIRMATION PROCEDURE”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC Xx.
Abbreviations are as follows:

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 malfunctign (if one exists).
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Diagnostic Trouble Code (DTC) Chart (Cont'd)

X: Applicable
—-! Not applicable

“DTC | *2

Check Items CONFIRMATION | “OVERALL FUNC- {Fail Reference Page

(Possible Cause) PROCEDURE” | TION CHECK” Safe
Quick Ref. Quick Ref. System

e Harness or connectors

(The sensor circuit is open or shorted.)

e Camshaft position sensor RUNNING _ _ EC-289
e Starter motor

e Starting system circuit (EL section) EC

e@ Dead (Weak) battery

e Harness or connectors .

(The sensor circuit is open or shorted.) RUNNING RUNNING X EC-293

e Mass air flow sensor

e Harness or connectors

(The sensor circuit is open or shorted.) IGN: ON — X EC-297

@ Engine coolant temperature sensor

e Harness or connectors

(The ignition primary circuit is open or shorted.)

e@ Power transistor unit RUNNING —_ —_ EC-301
e Camshaft position sensor

e Camshaft position sensor circuit

e Harness or connectors

(The sensor circuit is open or shorted.) RUNNING — —_ EC-306
e@ Knock sensor

e Harness or connectors

(The sensor circuit is open or shorted.) _ IGN: ON X EC-309
e Throttle position sensor

e No failure

*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.

e During an ‘NG’ OVERALL FUNCTION CHECK, the DTC might not be confirmed.
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Fail-Safe Chart

The ECM enters fail-safe mode, if any of the following DTCs is recorded due to the open or short circuit.

DTC No.
avr Detected items Engine operating condition in fail-safe mode

12 Mass air flow sensor | Engine speed will not rise more than 2,400 rpm due to the fuel cut.

circuit

13 Engine coolant tem- | Engine coolant temperature will be determined based on the time after turning ignition

perature sensor cir- | switch “ON” or “START”.

cuit
Condition Engine coolant temperature decided

Just as ignition switch is turned ON or Start 30°C (86°F)

More than 4 minutes after ignition ON or Start 80°C (176°F}

30 - 80°C (86 - 176°F)
Except as shown above (Depends on the time)

43 Throttle position Throttle position will be determined based on the injected fuel amount and the engine

sensor circuit speed.

Therefore, acceleration will be poor.

Condition Driving condition

When engine is idling Normal!

When accelerating Poor acceleration

Start signal circuit lf the ECM always receives a start signal, the ECM will judge the start signal “OFF”

when engine speed is above 1,000 rpm.

This prevents extra enrichment.

After the engine speed is below 200 rpm, start-up enrichment will be allowed until the

engine speed reaches 1,000 rpm.

ECM Fail-safe system activating condition when ECM is malfunctioning

The computing function of the ECM was judged to be malfunctioning.

When the fail-safe system activates (i.e., if the ECM detects a malfunction condition in

the CPU of ECM), the MALFUNCTION INDICATOR LAMP on the instrument panel lights to

warn the driver.

Engine control, with fail-safe system, operates when ECM is malfunctioning

When the fail-safe system is operating, fuel injection, ignition timing, fuel pump

operation, IACV-AAC valve operation and cooling fan operation are controlled under cer-

tain limitations.

Operation

Engine speed Engine speed wiff not rise more than 3,000 rpm

Fuel injection Simultaneous multiport fuel injection system

Ignition timing Ignition timing is fixed at the preset valve

Fuel pump relay is "ON" when engine is running and ‘OFF’ when
Fuel pump engine stalls

IACV-AAC valve Full open

Cooling fan relay ON" (High speed condition) when engine is
ling fCooling tans running, and ‘OFF’ when engine stalls
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SEF 142I

Data link connector a LL
for CONSULT

{y) SEFQOO0P

BIGN TIMING ADJ @ [-]

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
SEFS55N

=“ Throttle position sensor
harness connector ser785kA

Timing
light

4 —_—
| on —
¢. —_

at

SEF284G

Basic Inspection
Precaution:
Perform Basic Inspection without electrical or mechanical loads
applied;
e Headlamp switch is OFF,
e Air conditioner switch is OFF,
e Rear defogger switch is OFF,
e 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 fo!-
lowing:

e@ Harness connectors for improper con-
nections

e Vacuum hoses for splits, kinks, or
improper connections

e Wiring for improper connections,
pinches, or cuts

A

CONNECT CONSULT TO THE VEHICLE.
Connect '‘'CONSULT”’ to the data link
connector for CONSULT and select
“ENGINE” from the menu. Refer to
EC-254.

Y

DOES ENGINE START? Ne »! Go to a.
Yes

d

CHECK IGNITION TIMING. NG. Adjust ignition timing by
1. Warm up engine sufficiently. turning distributor.
2. Select “IGN TIMING ADJ” in

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

using timing light.
Ignition timing:

15°+2° BTDC

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

throttie position sensor har-
ness connector.

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

using timing light.
Ignition timing:

15°+ 2° BTDC

e

(Go to @ on next page.)
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ID) HIGN TIMING AJm® []}
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 |
SEF546N

Basic Inspection (Cont'd)
®

®@ THRTL Pos SEN aD BL]
%*#*%* ADJ MONITOR * * *

THRTL POS SEN 0.52V

Sssrcsss2= MONITOR 22222525

CMPS*RPM (REF) Orpm

CLSD THL/P ON

SEF 165P

CHECK IDLE ADJ. SCREW INITIAL SET

RPM.

1. Select “IGN TIMING ADJ” in

“WORK SUPPORT” mode.

2. When touching START”,

does engine speed fall to

750 + 50 rpm (A/T in “‘N” posi-
tion)?

NG

OR

Does engine run at 750+ 50 rpm

(AIT in ‘‘N” position)?@)
OK

y

Reconnect throttle position sensor har-

ness connector.

AA 9,
4

Adjust engine speed by

turning idle adjusting

screw.

SEF795K

CHECK THROTTLE POSITION SENSOR

IDLE POSITION.

1. Perform '‘THRTL POS SEN

ADJ" in “WORK SUPPORT”

mode.

2. Check that output voltage of

throttle position sensor is

approx. 0.35 to 0.65V (Throttle

valve fully closes.) and ''CLSD

THL/POS!”" stays ON”.

OR

NG

Measure output voltage of throt-

tle position sensor using

voltmeter, and check that it is

approx. 0.35 to 0.65V. (Throttle

valve fully closed.)

OK.

Adjust output voltage to

0.50V by rotating throttle

position sensor body.

v

RESET !DLE POSITION
MEMORY.
1. Warm up engine suffi-

ciently.
2. Turn ignition switch

“OFF”’ and wait at
least 5 seconds.

3. Disconnect throttle
position sensor har-
ness connector.

4. Start engine and wait
at least 5 seconds in
“N" position.

5. Reconnect throttle
position sensor har-
ness connector while
running engine.

d.
<

Y

(Go to next page)
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Basic Inspection (Cont'd)

®

:
CHECK IDLE SPEED NG. Adjust idle speed. Refer

Read the engine idle speed in to EC-243.
“DATA MONITOR” mode with
CONSULT.
M/T = 800+50 rpm
A/T = 800+50 rpm

(in “N”’ position)
OR

(&) Check idle speed.
M/T = 800+ 50 rpm
A/T = 800+ 50 rpm

(in ‘‘N” position)

jo

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

fox

INSPECTION END
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Symptom Matrix Chart

SYMPTOM

z

9
a

= os
wW Z ra]uy ut oO

Olm | ~I213 id
f}ioQ}/e Olri= <

~ 210 z rE ra
5 @l<l5 lg 5135/5 °ral Elacjs wl ao cc

SYSTEM a}= 215/51 Ql Z| 2 Wil Reference
— Basic engine control system Ol 2 a | z a}o 5 ES page

EE SIGlole ace gloa |% 4j)Z/Z/elx Oo} 5}2 Z\@FilulwlZzislols 3 Z{2®l1Olylin!/Olw
O1eyoare (sla wi Yi SiuwluwJelaiaeia

OQjunl= CyZiael/fSlejelSlcioleo;9 EFl[e#lro]y_<([2/iz Sle iglalrl2
J/ZfzlHlaclOpes ee ec lHiBlSlzjolalqS/O/OZielvlefel</HlZiaialclela«
/E/3/2lB(Slols SES ie io ieee letitlclolriSlelGlalziGlolsGlololoja
TAJIBJIC} TFIIHJIR [AS JIM] WEIL | AK PAT IVIIN| APY IX 4 1y

Fuel Fuel pump circuit eljei;e@elreli;ele O10 e © | EC-327

Fuel pressure regulator system @eljelfere(@ei@/O1o}1}o1o e EC-241

Injector circuit @eije@e;el:e;e;,ie O1TO]oO e EC-324

Evaporative emission system OLFOPFOTOPOJLOPLOPFOFO LO O EC-238

Air Positive crankcase ventilation system OLOp,e@e]{O];T@;O!LOLO;O]O O10 EC-240

|ACV-Air regulator @jeje@ele@e;@ele@e;@e/oO}o oO EC-332
Incorrect idle speed adjustment OLOFoyo Oo o EC-243
IACV-AAC valve circuit @jei/@ei@ef@e;@e;@e(/olje!/o e © | EC-335

(ACV-FICD solenoid vaive circuit OJOPTOPFOLOLOLOFOIO O EC-339

Ignition Incorrect ignition timing adjustment O;O,e@e{/Ol1e;e @;O]oO e EC-243
Ignition circuit @ej@e;e@e;el|e/e e e e EC-301

EGR EGR valve & EVAP canister purge con- elelco e QO e EC-319
trol solenoid valve circuit

EGR system O;JOsSe@s espe lololsle!o @) EC-319
Main power supply and ground circuit OLJOPOP,OLO}O On Re) e) o) © | EC-286
Cooling Cooling fan circuit OJOLOJO;OTO1O e) O}O © | EC-343
Air conditioner circuit OLOTo;o]s;OoOJ;oITo lo O © 1 HA section

@ ; High Possibility Item (continued on next page)
©; Low Possibility Item
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Symptom Matrix Chart (Cont’d)

SYMPTOM

z
Q
ben

= _
if

wut | HY yw S > .o}
Oli} —l=zl6 c

c£1o/}92 olrFis <x
~ 21/0 Z\s be xe Olaeitl—~ Food ao oO

a/2 E O19 +/D)5 x
Q\/z cl1s|Z Wa lS

SYSTEM al= 9 21516 @ Z| 2 ray Reterence
— ECCS system O|® ? aj}al2 alols s page

< frijSeta = re) =LK ra = -al jIS|Glolg 6|#@)] a Slo
<x} SIEJSIFIS rio S)<a
FiWl/wizislolel6 wiz n}]a}]Ojw
Oye sare 6laselslwleio/wiwlye; aA; aia
O/OIS{®JElal[S{SleClE;el[zla i c/ Si s]>
Z/|Z/zrlwilklole i wlOR}O;WIQ) sia</< wy |X ci zinin}xojyO]oO] wiQ/O(S/ffE lx f/eleli<iwlelwfjwl/aejctiaKs/cCy;DIIo;onlo qtfOlF IO /ol/o];]wiwy] w E
fit poOopszajpyw lef Olafatilulysazixixljojyololec
Fi irieclwl rT/GfZjolo;cl/usywlswuljoj;yo;ol}a

JAJIBJIC LIF IHJIRJISHMI] WIL IK} AT; AV] IN| IP] 1X14

ECCS Camshaft position sensor circuit @e/Ool;Ole@ese so O;JO]O © EC-289

Mass air flow sensor circuit @\e@ei;e@ele;e|ie QOyOO e EC-293

Heated oxygen sensor circuit @ejele;e O10O/C e EG-362

Engine coolant temperature sensor elelelelelelielololo e EC-297
circuit

Throttle position sensor circuit @;@e;e@ei;e,e e EC-309

incorrect throttle position sensor Olelolole } 0 EC-272

adjustment

Vehicle speed sensor circuit OLO]O e) EC-314
Knock sensor circuit O}O ie) O EC-306
ECM OLVOPLO;SOLOFJOJLOLOLOJO[O]O e) EC-270
Start signal circuit OO EC-317

Park/Neutral position switch circuit 1@) O}O e) EC-357
Power steering oil pressure switch cir- olo EC-354

cuit

@ ; High Possibility Item (continued on next page)
©; Low Possibility Item
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont'd)

SYMPTOM

2

Q
~

Fa > ig
wl) _|8lz ©

5 Z121Ela 2/2/28 3= = oO (ondSYSTEM aie 915 «15 2 2 |B wil Reference
~— Engine mechanical & other oO Ee ” 4 a Zz a (e) 5 ES page

a <je}ei& z|a|° 91g
i) aj Ols Oo/a]2 zKlulwlZiS/SiElS 2ziZ(Sllalola

olalia) 5 a z 8 wlelofwiwle}|alae|;aO/OlSjlElulSle(cjyeE;Tyzl2l si Sis] >
Z/2Z{/zrjHl</OlBiy s® BIO(S)/z1o/o| aaso;SjZielv|Hlei<e(GlZihiBjcicle
SlE/3/2ielSlolsisle je (2/2 lei ei 8s
Li/rleywlrisajyZjolaolcl/wlwswW;o;olola

TAJIBJIC}IFJIHJIR {1S JIM] Wy AL IK PAT [AVIAN | PL IX Et1Y
Fuel Fuel tank OO O

Fuel piping OFOFOJTO LO {Lo O}JOTO e)

Vapor tock ie) e)
Valve deposit OFJOPFOJO]O;]O O;,O e)

Poor fuel (Heavy weight gasoline, Low olololololo olo O _

octane)

Air Air duct OLOFO]O {e)
Air cleaner OFO]O|oO Oo

Air leakage from air duct alolololo olo Oo

(Mass air flow sensor — throttle body)

Throttle body, Throttle wire e e|e ee \e e FE section

Air leakage from intake manifold/ 5

Coltector/Gasket OPOPFOP@POyo o|° © ~~
Cranking Battery Oy,OPOJOPOIO @) OO

Alternator circuit OLOPFOPOFPFOFO e) O} 0 {EL section
Starter circuit e\|@e

Flywheel e@/o —_
Inhibitor switch O}O AT section

Engine Cylinder head e/Ole@ejeiele @/0O O

Cylinder head gasket @e;oslfole]l|oOje O O};}O{O

Cylinder block @eFOPLOLO}O]O Oo OO
Piston @/O1role!}ol1o e O|,O

Piston ring @;O;OLOILO]O e) O;,O
Connecting rod OPOPFOPFOPO]O e) e)
Bearing OFJOTOLO;OFO 1) ©
Crankshaft OLOLOJO LOO @) ie)

Valve Timing chain @e!/O; oClelele O10 Oo

mechanism | Camshaft @/Ol@eliele;o O e)

Intake valve @,;OFOLOLOJO @/0o OO

Exhaust valve @f/OPOJOJO{O ie) oO OO
Hydraulic lash adjuster QO;O;O]0O OO O _

Exhaust Exhaust manifold/Tube/Muffler/Gasket | O}O}O/;]O;O|]O OOO O

Three way catalyst @e/O1fol;es;oO]o O,O,O O

Lubrication Oil pan/Oil strainer/Oil pump/Oil filter/ elolelololo O alo
Oil gallery

Oil level (Low)/Filthy oil OFJOJLOJO]O FO Oo OO
Cooling Radiator/Hose/Radiator filler cap OLO;LO,O]OIO O e) e)

Thermostat OLOTOJPOLOFOLOLO Oo O!]O
Water pump OLOLO[O];O}]o O e) (e)
Water gallery OFJOFO}]O[O]O e) Oo O

Cooling fan OJOJLOJOLO]O;OILO e) O10
coolant level (low)/Contaminated cool- olololololo O O O

@ ; High Possibility Item
O; Low Possibility Item
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

@ Specification data are reference values.
e 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.)

e 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

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

e ne warming oe Idle 13-17V

MAS AIR/FL SE e ir condi loner Swi ch:

e@ Shift lever: ''N
e No-load 2,000 rpm 1.7-2.1V

COOLAN TEMP/S Engine: After warming up More than 70°C (158°F)

O02 SEN

M/R F/C MNT
@ Engine: After warming up

Maintaining engine speed at 2,000
rpm

0 - 0.3V +> 0.6 - 1.0V

LEAN « RICH

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

the CONSULT valuevalue

BATTERY VOLT e Ignition switch: ON (Engine stopped) 41-14V

ti Hah: Throttie valve fully closed 0.35 - 0.65VTHRTL POS SEN e Ignition switch: ON

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

START SIGNAL e Ignition switch: ON > START ~ ON OFF > ON > OFF

Throttle valve:
ON

a inh: Idle positionCLSD THL/POS! e ignition switch: ON
(Engine stopped) Throttle valve:

: OFF
Slightly open

Air conditioner switch: OFF OFF
e@ Engine: After warming up, idle the

AIR COND SIG engine Air conditioner switch: ON ON
(Compressor operates)

Shift lever ''P’’ or ''N” ON
P/N POS] SW e Ignition switch: ON

Except above OFF
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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 e Engine: After warming up, idle the engine {forward direction)
Th i ie steering wheel is ON

turned

e Engine: After warming up Idle 2.5 -3.7 msec

e@ Air conditioner switch: OFF ; ,
INS PULSE e@ Shift lever. 'N” .

® No-load 2,000 rpm 1.9 - 2.8 msec.

Idle 13 - 15° BTDC
IGN TIMING ditto

2,000 rpm More than 25° BTDC

Idle 20 - 40%
IACV-AAC/V ditto

2,000 rpm —

A/F ALPHA e Engine: After warming up Maintaining engine speed |e. _ ys50,
at 2,000 rom

AIR COND RLY e@ Air conditioner switch: OFF — ON OFF — ON

e@ Ignition switch is turned to ON (Operates for 5 seconds)

e@ Engine running and cranking ON

FUEL PUMP RLY e When engine is stopped (stops in 1.0 seconds)
e Except as shown above OFF

Engine coolant temperature

is 94°C (201°F) or less for
A/T models, and 99°C OFF

(210°F) or less for M/T mod-
els

e After warming up engine, idle the engine Engine coolant temperature
COOLING FAN @ Air conditioner switch: OFF is between 95°C (203°F) and || oy

. 104°C (219°F) for A/T mad-
e@ Vehicle stopped

els only

Engine coolant temperature

is 105°C (221°F) or more for
A/T models, and 100°C HIGH
(212°F) or more for M/T
models

e Engine: After warming up Idle ON
i iti itch: OFFEGRG SOL/V e Air Conditioner switeh (e)

@ Shift lever: ‘'N OFF

@ No-load e000 Fpin
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data Monitor
Mode

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

THRTL POS SEN, CLSD THL/POS!
Below is the data for ‘‘THRTL POS SEN” and ‘“‘CLSD THL/POSI” when depressing the accelerator pedal
with the ignition switch “ON”.
The signal of ‘“‘THRTL POS SEN” should rise gradually without any intermittent drop or rise after ‘““CLSD
THL/POS!?’ is changed from ‘‘ON” to ‘‘OFF”’.

CLSD THU/POSI -00"09 THRTL POS SEN -00"09
10:22 +02"69 10:22 x0.1V +02"69

OFF ON , 0 13 26 38 51

Ful 7
Release

Full
Depress

|

SEF6730

CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, O2 SEN, INJ PULSE
Below is the data for ‘‘CMPS-RPM (REF)”, “MAS AIR/FL SE”, ‘‘THRTL POS SEN”, "‘O2 SEN” and “INJ
PULSE” when revving quickly up to 4,800 rpm under no load after warming up engine sufficiently.
Each value is for reference, the exact value may vary.

-00"°
06

+04"
67

64
J

48
i]

x100r
pm

32
i

eee

CMPS*RP
M(REF)

16
1

09:2
5 0

-Q0"
06

+04"
67

51
J

38
L

x0.1
V 26
i

Serna fs tenet

13
L

09:2
5 0

MA
S 

AIR/
FL 

SE

¢ “CMPSeRPM(REF)” should increase gradually

while depressing the accelerator pedal and

should decrease gradually after releasing

the pedal without any intermittent drop or rise.

* “MAS AIR/FL SE” should increase when
depressing the accelerator pedal and should

decrease at the moment "THRTL POS SEN" is

closed (accelerator pedal is released).

SEFOS9P

EC-279



TROUBLE DIAGNOSIS — General Description
Major Sensor Reference Graph in Data Monitor
Mode (Cont'd)

-00°
06

+04°
67

THR
TL 

PO
S 

SE
N

-00°
06

O2
 

SE
N

09:2
5

-00°
06

+04°
67

IN
J 

PUL
SE

09:2
5

x0.1
V

+04"
67 

09:2
5

x0.0
1V 12
8

MSE
C

10
26

 
38

 
51

13
25

6
19

2
64

20
15

* “‘THRTL POS SEN” should increase while

depressing the accelerator pedel and should

decrease while releasing it.

cn

A

—~:. ae

A

La! os eA cerns

¢“O2 SEN” may increase immediately after

depressing the accelerator pedel and may

decrease after releasing the pedal.

¢ “INJ PULSE” should increase when depressing

the accelerator pedal and should decrease

when the pedal is released.

SEF259QA
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TROUBLE DIAGNOSIS — General Description

ECM harness protector

MEFS05D

Thin wire Tester probe

SEF3671

ECM Terminals and Reference Value

PREPARATION

1. ECM is located behind the center console. For this
inspection, remove the front passenger center console
panel.

2. Remove ECM harness protector.

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

11102] 103]304]J05{106}107/108] [1 [213
LON O NAAN] NSTI IS [16] [BLS [10

S167 [ol 15/46}1 7118/1 9/20/2122) [3.1)32]33)3.4)35/36)3 7}38/59
L2y3il4 25124(25{26]2 72Bi29/50} [4 0}4 1142]4 3/4 4]45/4 614 7148

Vr
SEF877K
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TROUBLE DIAGNOSIS — General Description

ECM inspection table

ECM Terminals and Reference Value (Cont’d)

*Data are reference values.

TERMINAL WIRE
NO. COLOR ITEM CONDITION DATA

[Engine is running]
| 0.2 - 0.3V

Idle speed
1 W/B Ignition signal

[Engine is running,|
| Approximately 0.7V

Engine speed is 2,000 rpm.

[Engine is running]
2 L/OR Tachometer | Approximately 0.9V

Idle speed

{Engine is running,]
3 GY/R Ignition check | Approximately 13V

Idle speed

[Engine is running,]

lgnition switch “OFF” 0-141V

ECCS relay (Self-shut- L. For a few seconds after turning ignition
: WIG off) switch “OFF”

[Ignition switch “OFF”
| BATTERY VOLTAGE

A few seconds after turning ignition switch | (44 - 14v)

“OFF” and thereafter

[Engine is running]
6 B/W ECCS ground | Engine ground

Idle speed

7 G/B Approximately 13.5V

14 Giw Data link connector for | Engine is running|| Approximately 0V
15 GY/L CONSULT L_ Idle speed Approximately 2.5V
23 G/R Approximately OV

Engine is running] BATTERY VOLTAGE
P icin Cooling fan relay (Low LL Cooling fan is not operating. (11 - 14V)

speed) [Engine is running]
[_ Approximately 0V

Cooling fan is operating.

[Engine is running||
BATTERY VOLTAGE

. | Cooling fan is not operating. (11 - 14V)
10 LG Cooling fan relay Cooling fan is operating at low speed.

(High speed) —— -
[Engine is running]

[_ Approximately 0V
Cooling fan is operating at high speed.

[Engine is running,|

L Both A/C switch and blower fan switch are | APProximately OV
mT Y Air conditioner relay “ON”.

Engine is running] BATTERY VOLTAGE
L. asc switch is “OFF”, (11 - 14V)

[Engine is running,]
13 B/W ECCS ground |. Engine ground

Idle speed
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont'd)

*Data are reference values.

TERMINAL WIRE
ITE *NO. COLOR M CONDITION DATA

[Engine is running.| (Warm-up condition)
[_ 1.3-14.7V

Idle speed
16 OR Mass air flow sensor

[Engine is running] (Warm-up condition)
| 1.7-21V

Engine speed is 2,000 rpm.

M ir fl [Engine is running}
17 Ww ass air mow sensor | Approximately OV

ground idle speed
0 - 5.0V EC

Engi I - Output vol i18 BR/Y ngine coolant tem Engine is Fanning | u pu ue tage varies

perature sensor with engine coolant
temperature.

[Engine is running]
19 Ww Heated oxygen sensor [ 0 - Approximately 1.0V

After warming up sufficiently

[Ignition switch “ON"] (Warm-up condition)
| 0.35 - 0.65V

50 ¥ Throttle position sen- Accelerator pedal released

sor Ignition switch “ON”
| Approximately 4V

Accelerator pedal fully depressed

[Engine is running.]
21 B Sensor’s ground | Approximately 0V

Idle speed

22 Camshaft position

30 L sensor (Reference [Engine is running | 0.1 - 0.4V
signal)

Igniti itch “ON”Malt oe [gnitton swite Approximately 1.5V
24 OR/L alfunction indicator

lamp [Engine is running] BATTERY VOLTAGE
(11 - 14V)

[Engine is running]
27 Ww Knock sensor [_ Approximately 2.5V

Idle speed

[Engine is running |
29 B Sensor’s ground | Approximately OV

Idle speed

34 Camshaft position
40 B/W sensor (Position sig- [Engine is running,| 2.0 - 3.0V

nal)

[ignition switch “ON"]

32 PU/R Vehicle speed sensor Engine stopped and gear position is ‘‘Neu- | Varies from 0 to 5V
tral position’.
While rotating drive wheel by hand

ignition switch “ON"| Approximately 0V

34 B/Y Start signal
Ignition switch “START | BATTERY VOLTAGE

(11 - 14V)
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont'd)

*Data are reference values.

TERMINAL WIRE
T ONDITION *DATANO. COLOR ITEM c

ignition switch “ON"|

Neutral iti L “N” or “P” position (A/T) ov
eutral position Neutral position (M/T)/$8 GIoR switch/Inhibitor switch — ——

[Ignition switch "ON" BATTERY VOLTAGE
L Except the above gear position (11 - 14V)

ignition switch “OFF” | ov

36 B/R Ignition switch
ignition switch “ON”] BATTERY VOLTAGE

(11 - 14V)

T iti - Igniti itch “ON37 P/L. hrottle position sen ligni ion switch “O "| Approximately 5V
sor power supply

38 = a BATTERY VOLTAGE
a7 W/R Power supply for ECM | [Ignition switch “ON” (11 - 14v)

{Engine is running,]
39 B ECCS ground | Engine ground

Idle speed

[Engine is running]

| Both air conditioner switch and blower fan | APproximately OV
a G Air conditioner switch switch are “ON”.

Engine Is running,| BATTERY VOLTAGE
L Air conditioner switch is ‘“OFF’’. (11 - 14V)

{Engine is running.
[_ OV

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

pressure switch [Engine is running]
| 7-9V

Steering wheel is not being turned.

Power supply _ . BATTERY VOLTAGE
46 W/L 1 m 7(Back-up) (ignition switch “OFF” (11 - 14V)

iEngine is running,|
48 B ECCS ground | Engine ground

Idle speed ;

: R109 W/L Current return {ignition switch “OFF” iy) vn TAGE

101 R/B Injector No. 1

103 G/B Injector No. 3 engine] : BATTERY VOLTAGE
ngine is running.110 Y/B Injector No. 2 i (11 - 14V)

112 L/B Injector No. 4
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont'd)

*Data are reference values.

TERMINAL WIRE
NDITION *NO. COLOR ITEM co DATA

Ignition switch ON")

L For 5 seconds after turning ignition switch
“ON” Approximately OV

Engine is running.104 B/P Fuel pump relay En |
Ignition switch “ON”
| BATTERY VOLTAGE

5 seconds after turning ignition switch (114 - 14V)

“ON" and thereafter EC
jEngine is running||
. 0.6 - 0.8V

EGR valve & EVAP L Engine speed is 4,000 rpm.
105 P canister purge control — :

solenoid valve [Engine is running | BATTERY VOLTAGE
L Idle speed (11 - 14V)

107 {Engine is running.]
BIY ECCS ground | Engine ground

108 Idle speed

(Engine is running]
| Approximately 0.2V

144 oF Heated oxygen sensor Engine speed is below 3,200 rpm.

heater [Engine is running] BATTERY VOLTAGE
L. Engine speed is above 3,200 rpm. (11 - 14V)

[Engine is running ||
| 11 - 14V

Idle speed

Engine is running.113 SB IACV-AAC vaive Eng
Steering wheel is being turned. 2. 11V
Air conditioner is operating. °
Rear window defogger switch is ‘‘ON”’.
Lighting switch is ''ON”.

[Engine is running.|
| Approximately 0V

Torque converter Idle speed
115 P/B clutch solenoid valve | [Engine is running.| (Warm-up condition)

(A/T models) | BATTERY VOLTAGE
Vehicle speed is 60 km/h (37 MPH) or (11 - 14V)

more in ‘‘D” position

[Engine is running.|
116 BIY ECCS ground Engine groundL_ Idle speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

BATTERY BATTERY 7

7.54 | Refer to EL-POWER. 30A

¢ a
i

W/L G
Eio?(scl fo Refer to EL-POWER.

W/L
gt | IGNITION

(LSJ) SWITCH
OFF ~@ €id)“es ACC JON

) e@ LSJ
, L B/R 4

W/L W/L

inal ECCS B/R (| RELAY (teal
LeJ 5 B/A

mee | e B/R
I l 1 l |

W/L W/L. W/G w/R B/R
[46] [[i09] [4} [47] 6]
BATT | CRTN SSOFF vB IGN ECM

SW (ECCS
CONTROL

GND GND GND GND GND GND_ GND MODULE)
-C -C -E -E -E -I -I

(39) 48h} [oz oa (ial LE LS)
B B B/Y B/Y B/Y B/W. B/W

| | | | | | |
@ @ @ @ @ i

BB B B/Y
i i mmm: Detectable linee~ Lé for DTC
i A ——: Non-detectable
ETS line for D

— Refer to last page
3 (Foldout page) .

1[c—Je2 2hxX}4] 3/5]4
3[4j5i6] Ww SP Ok 4jel6} w

—!

(0 iocoqodtouogioiod [412131 4[5|6 7\(o] Tala PE EGE SIAN RTIRIREIEY ese eo) tv)
1044 41044 1 $f3 12411391144 15)146) | B | 9 [40/44] 12) 13]44] |23|24/05]26|27|/28|29}30] |40]41]42]43]44]45}46}47/48} | HS.

HEC002
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
. Main Power Supply and Ground Circuit (Cont’d)

wT! CONNECT

HS.
INSPECTION START

||__ECM _|O}CONNECTOR]} 1 ,

i“ © | CHECK POWER SUP-Start engine.
Is engine running? PLY-i.

1. Turn ignition switch
(F Yes “ON”.ad) 2. Check voltage between

ECM terminal 6) and
; PD OF ground with CONSULT
if = or tester.

MEC7468 Voltage: Battery volt-
age

if NG, check the follow-BI CONNECT :py ing.
HS. e Harness connectors

Cra),[ecm — [Olconnector]|
} e Harness connectors

sere, CDAGID)
e Harness for open or

short between ECM
and ignition switch

ID © If NG, repair harness or
(&) + connectors.

MEC714B ok

Go to “CHECKOY DISCONNECT é 
GROUND CIRCUIT" onHS. | next page.

y

| ECM — |CTCONNECTORI! B| Y NG
38 + 47 CHECK POWER SUPPLY-II. »| Check the following.

1. Stop engine. e Harness connectors
2. Check voltage between ECM terminals C4),

fa] @, and ground with CONSULT e Harness connectors
or tester. CDeGmVoltage: Battery voltage cD}

e 7.5A fuse
= OK e Harness for open or

MEC747B short between ECM
and battery

If NG, repair harness or
connectors.

ECCS relay

) ox

| CHECK POWER SUPPLY-III. »| Go to “CHECK
1. Turn ignition switch ON" and then GROUND CIRCUIT” on

“OFF”. next page.
2. Check voltage between ECM terminals

68), 4) and ground with CONSULT
or tester.
Voltage: Case-1: Battery voltage

does not exist.
Case-2: Battery voitage

exists for more than

After turning ignition switch “OFF’’,
battery voltage will exist for a few
seconds, then drop to approximately| | MEC748B
ov. a few seconds.

NG

Case? We? »| Go to [@ “CHECK ECCS
RELAY” on next page.

y

@
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

py. DISCONNECT RS DISCONNECT

HS. TS.

5 al/ &CM — |O}CONNECTOR]| tees
38°47 5
Se U

[2]

(& SEF460Q

Main Power Supply and Ground Circuit (Cont’d)

<
@ @

AEC684

"He 4eé&
|L___—CM__|o|CONNECTOR]}}| ra

4 {2x1}
LS)

AEC492

|

SEFO90M

ecm — |O[CoNNEcTOR]|
6e1 393404801070 10Be1 16

i
SEF4610

®

B a
CHECK HARNESS CONTINUITY »| Repair harness or con-
BETWEEN ECCS RELAY AND ECM nectors.
1. Disconnect ECM harness connector.
2. Disconnect ECCS relay harness con-

nector.
3. Check harness continuity between

ECM terminals @), and terminal

Continuity should exist. :
If OK, check harness for short. Check the following.

e Harness conneciors

OK ,
1 e@ Harness connectors

. NG '
CHECK VOLTAGE BETWEEN ECCS »| @ Harness for open or
RELAY AND GROUND. short between ECCS
Check voltage between terminals @, relay and battery
@ and ground with CONSULT or if NG, repair harness or
tester. connectors.
Voltage: Battery voltage

OK

' vc

| CHECK OUTPUT SIGNAL CIRCUIT. »| Repair harness or con-
Check harness continuity between ECM nectors.
terminal @ and terminal @.
Continuity should exist.
If OK, check harness for short.

OK
Y

[ NG
CHECK ECCS RELAY. | Replace ECCS relay.
1. Apply 12V direct current between

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

minals @) and ©).
12V (@ - @) applied:

Continuity exists.
No voltage applied:

No continuity

OK
y

NG
CHECK GROUND CIRCUIT.
1. Turn ignition switch '‘OFP”’.
2. Loosen and retighten engine ground

screws.

3. Disconnect ECM harness connector.
4. Check harness oo. 8 &.

ECM terminais , &, , @,
C07), , and engine ground.
Continuity should exist. .
lf OK, check harness for short.

fo«

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

INSPECTION END

EC-288
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TROUBLE DIAGNOSIS FOR DTC 11

Sealed cover
Rotor head

diode

Photo diode

Wave
forming circuit Rotor plate

SEF613B

180° signal slit for No. 1 cylinder

1° signal slit

180° signal slit

Camshaft Position Sensor (CMPS)
The camshaft position sensor is a basic component of the
ECCS. it monitors engine speed and piston position. These
input signals to the ECM are used to control fuel injection, igni-
tion timing and other functions.
The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for a 1° (POS) sig-
nal and 4 slits for a 180° (REF) signal. The wave-forming circuit
consists of Light Emitting Diodes (LED) and photo diodes.
The rotor plate is positioned between the LED and the photo
diode. The LED transmits light to the photo diode. As the rotor
plate turns, the slits cut the light to generate rough-shaped
pulses. These pulses are converted into on-off signals by the
wave-forming circuit and sent to the ECM.

Rotor plate SEF853B

Diagnostic
Trouble Code Malfunction is detected when .... Check Items

No. (Possible Cause)

im e Either 1° or 180° signal is not sent to ECM for the j|@ Harness or connectors
first few seconds during engine cranking. (The camshaft position sensor circuit is open or

shorted.)

, Specified engine speed.

speed.

e Either 1° or 180° signal is not sent to ECM often
enough while the engine speed is higher than the

e@ The relation between 1° and 180° signal is not in
the normal range during the specified engine

e Camshaft position sensor
e Starter motor (Refer to EL section.)
e Starting system circuit (Refer to EL section.)
e Dead (Weak) battery

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 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 7 seconds

and then turn ‘‘ON”’.
3) Perform ‘Diagnostic Test Mode I!’ (Self-diagnostic

results) with ECM.

EC-289



TROUBLE DIAGNOSIS FOR DTC 11
Camshaft Position Sensor (CMPS) (Cont'd)

Refer to EL-POWER.

EC-CMPS-014

for DTC
Non-detectable
line for OTC

mmm: Detectable line

DISTRIBUTOR
(CAMSHAFT
POSITION
SENSOR)

re

W/L W/L _-

(eal es f ( Py
] 7” |
t \

|Led) Ee
w/6 W/R |

| |
| | JOINT

CONNECTOR-6

|

|
@ e® ®| | [ | | |

W/G W/R W/R L tL B/W B/W

[4] (Sel a7 feel (Sol (ml [aol |
SSOFF VB VB REF REF POS POS ECM

(ECCS B B 8B
CONTROL a |
MODULE) @

a =
€43)

Se as me cS Refer to last page
41516] w ; L Gesi45 cy GU) ey oueous Pager:

~

rer 1

todionodioniod 11213] 41516171 (| telteliziteligjeolediea| Iaiselsas4aoeis7isesq | CEL) ite
Ee Ce hh 9 [40[4 4[42[43]44] J josje4jo5) 28}29} 30] 140)4 1142143}44]45146]47]48] | HS.
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TROUBLE DIAGNOSIS FOR DTC 11

“XN

Camshaft
position sensor
harness connector

—

AEC685

Camshaft Position Sensor (CMPS) (Cont'd)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

/

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 (5)

and ground with CONSULT or tester.

Voltage: Battery voltage

NG x Check the following.

SEF524Q

is) DISCONNECT (R

HE @
@angEE

SEF463Q

. OK

| d

| @ Harness for open or
short between camshaft

position sensor and

ECCS relay

If NG, repair harness or

connectors.

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.

lf OK, check harness for short.

NG

DISCONNECT

Me f4e€
[[_ecm _[olconnector}]

[2]

OK

Y.

Repair harness or con-

nector.

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between

terminal @ and ECM terminals 67),
@ , terminal @ and ECM terminals

@), 80).
Continuity should exist.

lf OK, check harness for short.

NG

OK
Vv

Repair harness or con-

nectors.

CHECK COMPONENT NG

(Camshaft position sensor).

Refer to ‘COMPONENT INSPECTION”

on next page.

OK
Y.

a. SEF462Q

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.

Y
INSPECTION END

EC-291

Replace camshaft position

sensor.



TROUBLE DIAGNOSIS FOR DTC 11

A €) iy
VM v
\

|

»

AEC689

SEF887K

Camshaft Position Sensor (CMPS) (Cont'd)
COMPONENT INSPECTION

Camshaft position sensor

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

@, @and ground with AC range.

Condition Terminal Voltage (AC range)

@ and ground Approximately
Engine running at idle @ and ground 2.7V"

*: 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.

EC-292



TROUBLE DIAGNOSIS FOR DTC 12

eA

SS
SEF781K

Mass Air Flow Sensor (MAFS)
The mass air flow sensor is placed in the stream of intake air.
{t measures the intake flow rate by measuring a part of the
entire intake flow. It consists of a hot wire that is supplied with
electric current from the ECM. The temperature of the hot wire
is controlled by the ECM a certain amount. The heat generated
by the hot wire is reduced as the intake air flows around it. The
more air, the greater the heat loss.
Therefore, the ECM must supply more electric current to main-
tain the temperature of the hot wire as air flow increases. The
ECM detects the air flow by means of this current change.

Diagnostic . Check Items
Trouble Malfunction is detected when ... ;

(Possible Cause)
Code No.

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

is sent to ECM. (The sensor circuit is open or shorted.)

e Mass air flow sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Om Turn ignition switch ‘‘'ON”, and wait at least 6 sec-
onds.

2) Select ‘DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 3 seconds.

OR
(&) 1) Turn ignition switch “ON”, and wait at least 6 sec-

onds.
2) Start engine and wait at least 3 seconds.
3) Turn ignition switch ‘‘OFF’’, wait at least 7 seconds

and then turn “ON”.
4) Perform ‘Diagnostic Test Mode II’’ (Self-diagnostic

results) with ECM.

EC-293



TROUBLE DIAGNOSIS FOR DTC 12

BATTERYiL
Mass Air Flow Sensor (MAFS) (Cont'd)

EC-—MAFS-014

Refer to EL-POWER. mmm: Detectable line
7.5A for DTC

wees: Non-detectable
7 line for DTC
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W/L
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w/G W/R
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TROUBLE DIAGNOSIS FOR DTC 12

~TMA .

Mass air flow
sensor harness

Mass Air Flow Sensor (MAFS) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

vy

MEC716B

5 HE@Qe
CEB

®a
MEC749B

CHECK POWER SUPPLY.
1. Turn ignition switch “OFF’’.

2. Disconnect mass air flow sensor har-

ness connector.

. Turn ignition switch “ON”.
4. Check voltage between terminal @

and ground with CONSULT or tester.
Voltage: Battery positive voltage

w
o

NG

OK

8 |

Repair harness or con-

neciors.

Engine ground \ LO \KY

SED jp manifold

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 qd).
Continuity should exist.
lf OK, check harness for short.

NG

OK

Repair harness or con-

nectors.

CHECK INPUT SIGNAL CIRCUIT.
Check harness continuity between ter-

minal @ and ECM terminal (6).
Continuity should exist.
If OK, check harness for short.

NG

y

haa DISCONNECT
py. DISCONNECT

fe: "4
| ECM _|O[CoNNector]} Stat)

[2]|
MEC751B

OK

y

Repair harness or con-

nectors.

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

NG

hd

OK

y

Disconnect and reconnect harness con-

nectors in the circuits. Then retest.

DISCONNECT

Liss)
TS.

CIE

Re) { DISCONNECT

—

|O} CONNECTOR}|
16

| ECM

[Q]Ca
MEGC752B

Y

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.

Y

INSPECTION END

EC-295

Replace mass air flow
sensor.



TROUBLE DIAGNOSIS FOR DTC 12

(A

iS;

MEC753B

SEF881K

Mass Air Flow Sensor (MAFS) (Cont'd)
COMPONENT INSPECTION

Mass air flow sensor
1. Turn ignition switch ‘‘ON”’.
2. Start engine and warm it up sufficiently.
3. Check voltage between terminal @ and ground.

Conditions Voltage V

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

Idle (Engine is warmed-up sufficiently.) 1.3 - 1.7

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

EC-296



TROUBLE DIAGNOSIS FOR DTC 13

Sensor

(

/ :Gasket

Terminal
Engine Coolant Temperature Sensor (ECTS)
The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage sig-
nai 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.

SEF594K

20F < Reference data>

1Or Engi lant t er-BF gine re emper Voltage Resistance
4r Acceptable on ye (V) (kQ)

ar C(*F)
9

& 1.0b —10 (14) 4.4 7.0 - 11.4
% O8F

& o.4t 20 (68) 3.5 21-29
0.27 50 (122) 2.2 0.68 - 1.00
o4 1 j

20 204060 80 100 -(4) (Be) (68) (104) (140) 178) 212) 90 (194) oe 0.236 - 0.260
Temperature °C (°F) SEFOIoP

Diagnostic
Check ItTrouble Code Malfunction is detected when ... (Possible Cause)

No.

13

is sent to ECM.

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

(The sensor circuit is open or shorted.)

e Engine coolant 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 seconds.

2) Turn ignition switch ‘“OFF’’, wait at least 7 seconds
and then turn “ON”.

3) Perform ‘Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-297



TROUBLE DIAGNOSIS FOR DTC 13
Engine Coolant Temperature Sensor (ECTS)
(Cont’d)

EC-ECTS-0O14

CW) SENSOR
\Le}} {1}
BR/Y B

mmm: Detectable line
for DTC

amma: Non-detectable
y line for DTC

BR/Y B

oo = we
€43)BR/Y

BR/Y B

all fea {29}
TW GND GND ECM

“A “A (ECCS
CONTROL
MODULE)
CF)

iM

mm

fod toeht05io4fioes0e0 of T2]5/ 415/671 Sie 7a oenete VIFF ES EVES ESEMESIES ts)
Ol! 1044 4 414 1044 4391 1444154146) | 8 { 9 [404 1[12]13]14) LI |23[24125/26|27[28}29/30] [40/41|42143]44]45/46147/48); H.S

HECO005
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TROUBLE DIAGNOSIS FOR DTC 13

Engine coolant
temperature sensor

harness connector

SKK MEC718BA

Engine Coolant Temperature Sensor (ECTS)
(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

DISCONNECT

[ise

SEF518Q

DISCONNECT

N
i

SEF5190

:

CHECK COMPONENT

(Engine coolant temperature sensor).

Refer to ‘COMPONENT INSPECTION”

on next page.

Y

OK

y.

Disconnect and reconnect harness con-

nectors in the circuits. Then retest.

y

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.

yv

INSPECTION END

EC-299

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. "| @ Harness for open or
2. Disconnect engine coolant tempera- short between ECM

ture sensor harness connector. and engine coolant

3. Turn ignition switch “ON”. temperature sensor

4. Check voltage between terminal @ e Harness connectors

and ground with CONSULT or tester. (E227), CFi2)
Voltage: lf NG, repair harness or
” Approximately 5V connectors.

OK

8 t
CHECK GROUND CIRCUIT. NG Check the following.
1. Turn ignition switch “OFF’’. | @ Harness for open or
2. Check harness continuity between short between ECM

terminal @ and engine ground. and engine coolant

Continuity should exist. temperature sensor

If OK, check harness for short. e Harness connectors

(Gz Gp)
or lf NG, repair harness or

connectors.

y

NG Replace engine coolant

temperature sensor.



TROUBLE DIAGNOSIS FOR DTC 13
Engine Coolant Temperature Sensor (ECTS)

—— (Cont'd)
COMPONENT INSPECTION

Engine coolant temperature sensor

Check resistance as shown in the figure.

Temperature °C (°F) Resistance kQ

i, 20 (68) 2.1-2.9
50 (122) 0.68 - 1.00

SEF152P 90 (194) 0.236 - 0.260

lf NG, replace engine coolant temperature sensor.

EC-300



TROUBLE DIAGNOSIS FOR DTC 21

Power transi Ignition Signal

AWA Sisinbter GALE COMPONENT DESCRIPTION
“ee PAC Ignition coil & power transistor (Built into distributor)eS —| The ignition coil is a small molded type. The ignition signal from

the ECM is sent to the power transistor. The power transistor
switches on and off the ignition coil primary circuit. As the pri-

Ignition coil ~
harness connector-

IPS SEFO10P

mary circuit is turned on and off, the proper high voltage is
induced in the coil secondary circuit.

Diagnostic
oo Check Items

Trouble Malfunction is detected when ... ;
(Possible Cause)

Code No. :

21 @ The ignition signal in the primary circuit is not sent |e Harness or connectors

to ECM during engine cranking or running. (The ignition primary circuit is open or shorted.)

e@ Power transistor unit.

e Resistor

e Camshaft position sensor

e@ Camshaft position sensor circuit

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: If both DTC 11 and 21 are displayed, perform TROUBLE
DIAGNOSIS FOR DTC 11 first. Refer to EC-289.
1) Turn ignition switch “ON”.
2) Select ‘DATA MONITOR” mode with CONSULT.
3) Start engine. (If engine does not run, turn ignition

switch to “START” for at least 5 seconds.)
OR

(Be) 1) Turn ignition switch “ON”.
2) Start engine. (If engine does not run, turn ignition

switch to “START” for at least 5 seconds.)
3) Turn ignition switch ‘OFF’, wait at least 7 seconds

and then turn ‘‘ON”.
4) Perform ‘Diagnostic Test Mode Il’ (Self-diagnostic

results) with ECM.

EC-301



TROUBLE DIAGNOSIS FOR DTC 21

ignition Signal (Cont'd)

EC-IGN/SG-01
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TROUBLE DIAGNOSIS FOR DTC 21

aren — Distributor SE ZR

Z

Ignition coil .
harness connector

UP \O
\

SEFO10P

Ignition Signal (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

|

DISCONNECT

AE:
bd

one:

AEC698

Me &
a)

2] 3] 41516)

a
SEF469Q

DISCONNECT DISCONNECT

Lian)
TS.

[ecm lolconnector]l ~GREMEBD
1

is)
HS.

La]
Ci

Turn ignition switch ‘OFF’, and restart Yes ®
engine.

Is engine running?

No

Y

CHECK POWER SUPPLY. NG. Check the following.
1. Turn ignition switch "OFF". e@ Harness connectors
2. Disconnect ignition coi! harness con- Ca,

nector. @ Harness connectors
3. Turn ignition switch “ON”. Ce),
4. Check voltage between terminal @ Harness for open or

@ and ground with CONSULT or short between ignition
tester. coil and ignition switch
Voltage: Battery voltage lf NG, repair harness or

connectors.
OK

3 i
CHECK GROUND CIRCUIT. NG. Repair harness or con-
1. Turn ignition switch “OFF”. nectors.
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

Y

CHECK INPUT SIGNAL CIRCUIT. NG. Repair harness or con-
1. Disconnect ECM harness connector. nectors.
2. Check harness continuity between

ECM terminal @) and power transis-
tor terminal @).
Continuity should exist.
{f OK, check harness for short.

OK

y

NG
CHECK COMPONENTS
(Ignition coil, power transistor).
Refer to ‘COMPONENT INSPECTION",
EC-305.

OK

Y.

SEF470Q Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

y

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-303

y

Replace malfunctioning
component(s).



TROUBLE DIAGNOSIS FOR DTC 21

AEC735

ignition Signal (Cont'd)

®

ae DISCONNECT DISCONNECT

Ae
| ECM folconnectonl

a] | Uae
iD

a J
SEF4710

CHECK INPUT SIGNAL CIRCUIT.

1. Stop engine.

2. Disconnect ignition coil harness con-

nector.

3. Strip tape covering resistor.

4. Disconnect ECM harness connector.

5. Check harness continuity between

ignition coil terminal and resistor

terminal @, resistor terminal @
and ECM terminal @).
Continuity should exist.

If OK, check harness for short.

NG

OK
d

Repair harness or con-

nectors.

CHECK COMPONENT

(Resistor).

Refer to ‘COMPONENT INSPECTION”

on next page.

NG ,| Replace resistor.

OK

Y

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

Trouble is not fixed.

y

Check ECM pin terminals for damage

and check the connection of ECM har-

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

v

INSPECTION END

EC-304



TROUBLE DIAGNOSIS FOR DTC 21

=n DISCONNECT
tes)

€)

Coil tower metal tip
AEC902

is DISCONNECT

TS.

eT

MEC719B

-_ ot

MEC755B

Ignition Signal (Cont'd)
COMPONENT INSPECTION

Ignition coil

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Resistance [at 25°C (77°F)]

0.5 - 1.00

Terminal

@® - (Primary coil)

@ - @ (Secondary coil) Approximately 25 kQ

For checking secondary coil, remove distributor cap and
measure resistance between coil tower metal tip @ and
terminal @. EC
If NG, replace distributor assembly as a unit.

Power transistor

1. Disconnect camshaft position sensor & power transistor
harness connector and ignition coil harness connector.

2. Check power transistor resistance between terminals @
and @).

Terminals Resistance Result

Not 00 OK
@) and

0Q NG

If NG, replace distributor assembly.

Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminals @ and @)

Resistance: Approximately 2.2 kQ [at 25°C (77°F)]
If NG, replace resistor.

EC-305



TROUBLE DIAGNOSIS FOR DTC 34

Terminal

Knock Sensor (KS)
(oa The knock sensor is attached to the cylinder block. It senses

PIEZO-ELEMENT

SEFS98K

engine knocking using a piezoelectric element. A knocking
vibration from the cylinder block is sensed as vibrational pres-
sure. This pressure is converted into a voitage signal and sent
to the ECM.

Diagnostic Check Items
Trouble Code Malfunction is detected when .... .

(Possible Cause)
No.

34 e An excessively low or high voltage from the knock | @ Harness or connectors

sensor is sent to ECM. (The knock sensor circuit is open or shorted.)

@ Knock sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

.
2)

Turn ignition switch ‘‘ON” and select “DATA
MONITOR” mode with CONSULT.
Start engine and run it for at least 5 seconds at idle
speed.

OR

@ ”
2)

3)

Start engine and run it for at least 5 seconds at idle
speed.
Turn ignition switch ‘OFF’, wait at least 7 seconds
and then turn “ON”.
Perform ‘‘Diagnostic Test Mode I!" (Self-diagnostic
results) with ECM.

EC-306



TROUBLE DIAGNOSIS FOR DTC 34

Knock Sensor (KS) (Cont'd)

EC-KS-01

mmm: Detectable line
for DTC

mum: Non-detectableECM :(ECCS line for DTC
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TROUBLE DIAGNOSIS FOR DTC 34

Wale
Engine ground

\ \ Ug manifold

Knock Sensor (KS) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

{
Loosen and retighten engine ground
screws.

“aN

MEC750B

Under the vehicle view
XX MI

Knock sensor

Drive shaft

MEC756B

Y

NGCHECK INPUT SIGNAL CIRCUIT. .
1. Turn ignition switch ‘OFF’.
2. Disconnect ECM harness connector

and knock sensor harness connector.
3. Disconnect sub-harness connectors

CFi2), 227).
4. Check harness continuity between

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

a) DISCONNECT

we»
fi ECM — |O[CONNECTOR]|

27

[a]|
NA

tf2q3)
RI EILY,[on

a]

MEC757B

OK

By t

Repair harness or con-
nectors.

NG

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 @.
Continuity should exist.
lf OK, check harness for short.

OK

CHECK SUB-HARNESS CIRCUIT. ‘. Repair harness or con-
nectors.

NGCHECK COMPONENT ~
(Knock sensor).
Refer to “COMPONENT INSPECTION”
below.

ok

DISCONNECT

bis)
TS.

(vr)

(3 [2 | P——er—em
\ef5[4/

fan DISCONNECT

4 eS
ry

2

@® [a]
MEC758B

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

-e eo

AEC719

COMPONENT INSPECTION

Knock sensor
e Use an ohmmeter which can measure more than 10 MQ.

Replace knock sensor.

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.

EC-308



TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor
The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which trans-
forms the throttle position into output voltage, and emits the
voltage signal to the ECM. In addition, the sensor detects the
opening and closing speed of the throttle valve and feeds the
voltage signal to the ECM.
Idle position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This one
controls engine operation such as fuel cut.

SEFO89K

r) Supply voltage:
£ 45 5V (Applied between terminals No. 1 and 3)FS .

g
a

- 3 3

—_ 57 2 2 _

1 % =
Ld 8 o

Throttle position sensor 8 z
Bau 0.5

6s 90
Throttle valve opening angle (deg.) SEF520Q

Diagnostic
ar Check Items

Trouble Malfunction is detected when ... .
(Possible Cause)

Code No.

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

is sent to ECM. (The sensor circuit is open or shorted.)

@ Throitle position sensor

EC-309



TROUBLE DIAGNOSIS FOR DTC 43

vv MONITOR = xx NOFAIL _[[]

THRTL POS SEN 0.48V

ly}
RECORD |

SEF477Q

THATL POS SEN 00°00 THRTL POS SEN 00°00
NG data OK data

7 38 x0.1V 403°64
1 26

00
42
24
34
46
56

SEF267Q

0 |,
_ Ae €:

ECM Tol coNNECTORI|
21°29 (ground)

‘O_O

MEC722B

Throttle Position Sensor (Cont'd)
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the throttle
position sensor. During this check, a DTC might not be con-
firmed.

1) Turn ignition switch “ON”.
2) Select “MANU TRIG” and ‘‘Hlt SPEED” in ‘DATA

MONITOR” mode with CONSULT.
3) Select ‘‘THRTL POS SEN” in “DATA MONITOR” mode

with CONSULT.
4) Press RECORD on CONSULT SCREEN at the same

time accelerator pedal is depressed.
5) Print out the recorded data and check the following:

e@ The voltage when accelerator pedal fully released
is approximately 0.35 - 0.65V.

@ The voltage rise is linear in response to accelera-
tor pedai depression.

e@ The voltage when accelerator pedal fully depressed
is approximately 4V.

OR
() 1) Turn ignition switch “ON”.

~}/ 2) Check the voltage between ECM terminals @0 and
@) , @ (ground) and check the following:

@ The voltage when accelerator pedal fully released
is approximately 0.35 - 0.65V.

e@ The voltage rise is linear in response to accelera-
tor pedal depression.

@ The voltage when accelerator pedal fully depressed
is approximately 4V.

EC-310



TROUBLE DIAGNOSIS FOR DTC 43
Throttle Position Sensor (Cont'd)

THROTTLE mmm: Detectable line

POSITION for DTC“Y SENSOR — -: vite fan are
ine for

jj} (Led) (L3
P/L Y B

| i)

iftified
\ |
| |
| |
| {
( |
| I
| |
! |
I |
| |
| |
j |
t |
! |
| {
| |

1a JOINT
| | CONNECTOR-6
rt

‘fo ot}

|
P/L Y B B mM

AVCC TVO ND ND ECM |
“ATA (ECCS e

CONTROL L
MODULE) = =

KS

G{e{3) BR f4]4]4[4]4}41] GY

LL.——

104103303}104|1051001071108| | 41213] 4/ 516 71/0] 15]16]17]48]19[20]24]22| [34[32]33]34]35]36[37 ts)
OOH 1044-4 s]4 44s 144444 15h 16] | B | 9 [40] 4 4/42) 13]14} 4 [23}24/26}26|27}28)29]30} {4014 1]42|43/44] 45] 46/47/48} | H.S.

HEC008
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TROUBLE DIAGNOSIS FOR DTC 43

S§~~

Cy

By N
S

~ 4

\ N LER
4

=

ti
s CS

\

Throttle position sensor
harness connector MEC723B

Throttle Position Sensor (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

DISCONNECT

bee
TS.

><]

CIFIED

sal |
Qi SEF480Q

y

CHECK POWER SUPPLY.
1. Turn ignition switch “OFF”.
2. Disconnect throttle position sensor

harness connector.
3. Turn ignition switch “ON”,
4. Check voltage between terminal @)

and ground with CONSULT or tester.
Voltage: Approximately 5V

NG

OK

f} )

Repair harness or con-
nectors.

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

screw.

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

NG

Vv

Engine ground \

\gON), nico re hoge
OK

y

Check the following.
e@ Harness for open or

short between ECM
and throttle position
sensor

lf NG, repair harness or
connectors.

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

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

NG

y

JoK

MEC750B

ADJUST THROTTLE POSITION SEN-
SOR.
Perform ‘Basic Inspection’, EC-271.

SEF481Q

joK

Repair harness or con-
nectors.

CHECK COMPONENT
(Throttle position sensor).
Refer to ‘COMPONENT INSPECTION”

NG

v

Replace throttle position
sensor. To adjust it, per-
form ‘Basic Inspection”,
EC-271.on next page.

{ok .

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

[Trouble is not fixed.

fa) DISCONNECT

HS.

SS DISCONNECT

4 e
<I

Gl2[3)| ecm. {OlcoONNECTOR]|
20

[2]

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

|
INSPECTION END

© SEF482Q

EC-312



TROUBLE DIAGNOSIS FOR DTC 43
Throttle Position Sensor (Cont'd)
COMPONENT INSPECTION

DISCONNECT waeps Throttle position sensor
1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals @ and @)» changes when opening throttle valve manually.

Throttle valve conditions Resistance fat 25°C (77°F)]

Completely closed Approximately 1 kQ

=X. X Throttle position sensor Partially open 1- 10 kQ
harness connector ME :one Completely open Approximately 10 kQ

lf NG, replace throttle position sensor. EC
To adjust it, perform ‘‘Basic Inspection’, EC-271.

EC-313



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vehicle Speed Sensor (VSS)

EC-VSS-01

IGNITION SWITCH mmm: Detectable line
ON or START for OTC

mmm: Non-detectable

Fuse | Refer to EL-POWER. tafe For DTG
410A | BLOCK
[es] | (/B)

C5)
hea a

Y

Y

a
COMBINATION alk R/Y {Bak R/Y R/Y 44) VEHICLE
METER 7 SPEED(SPEED. €24 | 02) SENSOR

10h A atk A R 2
(ER) |__|

L43}} [LSJ
i i

PU/R
ral (49)

C6)
PU/R

PU/R

[Bel
VSP ECM

EONTROL
MODULE) ai

=

M2?)

\ 8) Refer to last, page
4(213/4/V-N5{617 33)32134}30/Z \20lesi27| 43>) fH (Foldout page) .

\
\

Blaltolesasst[salis[46} BR [42l44[40]39]138/37/ 34, OW iB) GY

TTT ST SSS ee ee ee meee ° «5

iJ2]3]4— 5/67/68) M49 [ajelsl4) Ee
Qfiolsi[t2fi13]44[15[4617148[49|e0] Ww Sl6l7is| B

—1
|

roshiotosto4 iosficgiomtog [4 [2[S]4TS 167} [| [a5 te[i7s 19]20]21]e2| [3113213313435 /s6)5
MOH! 4044 4 Shs 1s 1 1s sisted (B79 [40{4 4[12]43] 4.4] I [e3[aqlas[asie7[2e[29]30] [40}41[42{43]44|45]46)

yp”
L H.S.ai

e

HECO09
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

sensor

Vehicle speed

AEC110

BVSHICLE SPEED SEN CKT®

AFTER TOUCH START.
DRIVE VEHICLE

AT 10km/h (6mph} OR
MORE WITHIN 15 sec

| Next |f START |
MEF559D

¥ MONITOR

VHCL SPEED SE
P/N POSI SW

20km/h
OFF

ww NO FAIL C)

RECORD
SEFQ41N

CONNECT

“Ae
[L_ecm fof connector]

32

Lv |
@ OF i

&A

MEC323B

Vehicle Speed Sensor (VSS) (Cont’d)
COMPONENT DESCRIPTION

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.

DIAGNOSTIC PROCEDURE

. INSPECTION START

CHECK OVERALL FUNCTION.

1. Jack up drive wheels.

2. Perform “VEHICLE SPEED

TEST” mode with CONSULT.

OR

OK

2. Read ‘'VHCL SPEED SE” sig-

nal in “DATA MONITOR”

mode with CONSULT.

CONSULT value should be the

same as the speedometer indi-

cation.

SEN CKT" in “FUNCTION

fs

OR

2. Turn ignition switch “ON”.

3. Rotate drive wheel by hand.

4. Check voltage between ECM

terminal @2) and body ground.
Voltage should vary between

approx. 0 - 5V.

®

NG
y

INSPECTION END

CHECK SPEEDOMETER FUNCTION.

Make sure that speedometer functions

properly.

NG

4

OK

EC-315

Check vehicle speed sen-

sor and circuit.

(Refer to ‘‘Inspection/

Speedometer and Vehicle

Speed Sensor”’ of

“METER AND GAUGES”

in EL section.)



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

” es DISCONNECT
a

TS.

DISCONNECT

ECM ist one 1213/4 516 [7
BIO HOM NAfSt H4HiSH6

Vehicle Speed Sensor (VSS) (Cont'd)

®

a

(8)

32

[a]
MEC759B

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 62 and terminal @.

Continuity should exist.

If OK, check harness for short.

OK
y

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.

y

INSPECTION END

EC-316

NG Check the following.

e Harness connectors

C5),
e Harness for open or

short between ECM

and combination meter

If NG, repair harness or

connectors.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal

EC-S/SIG-014

Refer to EL-POWER.30A

[|

G .a@mm: Detectable lineFro for DTC
mmm: Non-detectable EC

IGNITION line for DTC
ON ST | SWITCH

OFF -@.-@
ACC

cs)
B/L

B/L

fetal
FUSE

7.54 |BLOCK
(J/B8)

IN4] E106
B/Y

B/Y

ca)l as
B/Y

B/Y

Ball
ST ECM

MTR (ECCS
CONTROL
MODULE)

Refer to last page
315111 €ti4 iJe[3/4—— ~{5]6]7[8 (Foldout page) .
4j2{6| w Q}i0}1 1/12} 43]14[45/46[47[48[49120] w

BI
S

o|M al
e

7 T. T.Oso ood rorogto7t0g | 42] 3] 4]5]6 7\[o] fo[46]47[18]19[20]24 22) (3132 ]33154155(36)37)38 tsi)
fOOft 40! ft soft 1311141154146) [ 8 [9 [40]4 1/42] 43]1.4] J [o3[24|26]26]27/28|29)30} |40]41]42|43|44]/45]46) 47 L 'H.S.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Start Signal (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y
CHECK OVERALL FUNCTION.

1. Turn ignition switch “ON”.
2.

in “FUNCTION TEST” mode

with CONSULT.
OR

OK

Turn ignition switch ON”.
Check ‘START SIGNAL” in
“DATA MONITOR” mode with
CONSULT.

2.

IGN "ON"

IGN “START”

OFF

ON

OR
1. Turn ignition switch to

h, “START”.
2. Check voltage between ECM

terminal 64 and ground.
Voltage:

Ignition switch “START”
Battery voltage

Except above
Approximately 0V

NG

1B) '

INSPECTION END

CHECK INPUT SIGNAL CIRCUIT.
1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector

and ignition switch harness connec-
jor.

3. Check harness continuity between
ECM terminal @4 and terminal @.
Continuity should exist.

If OK, check harness for short.

NG , | Check the following.
" | @ Harness connectors

GH,
e 7.5A fuse
e Harness for open or

short between ECM and
ignition switch

lf NG, repair harness or
connectors.

OK
v

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

} Trouble is not fixed.

@ START SIGNAL CKT ff

1 CLOSE THROTTLE, SHIFT
TO P OR N RANGE

2 TOUCH START AND
START ENGINE
IMMEDIATELY

[next [START |
SEF191L.

wy MONITOR No FAL L]
START SIGNAL OFF

CLSD TH/P SW ON

AIR COND SIG OFF

P/N POSI SW ON

| RECORD
SEFIVWIP

En) CONNECT

HS,

iL__ECM [pfcowecroa]

KD OF

MEC725B

DISCONNECT ise DISCONNECT

Ae) TS.
Tol, 3f5]1[ ecm Olconnector}| eli

34

MEC760B
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-318



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Camshaft position sensor

Exhaust Gas Recirculation (EGR) Valve and
EVAP Canister Purge Control

Mass air flow sensor

Engine coolant temperature sensor

Ignition switch

Engine speed

= EGR valve

Amount of intake air ECM & EVAP
m (ECCS _| canister

control - -Engine coolant temperature ro purge con
»| module) trol sole-

noid valve
Start signal

This system cuts and controls vacuum applied to
EGR valve and EVAP canister to suit engine oper-
ating conditions. This cut-and-control operation
is accomplished through the ECM and the EGR
valve & EVAP canister purge control solenoid
valve. When the ECM detects any of the following

Low engine coolant temperature
Engine starting
High-speed engine operation
Engine idling
Excessively high engine coolant temperature
Mass air flow sensor malfunction

conditions, current flows through the solenoid
valve. This causes the port vacuum to be dis-
charged into the atmosphere. The EGR valve and
EVAP canister remain closed.

qoo
oo poo

oo

SEF783K

Vacuum

Exhaust pressure
SEF529K

To EGR valve
and EVAP canister

Vacuum

signal

SEF240PE

COMPONENT DESCRIPTION

EGR valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in
response to throttle valve opening. The vacuum controls the
movement of a taper valve connected to the vacuum diaphragm
in the EGR valve.

EGRC-BPT valve

The EGRC-BPT valve monitors exhaust pressure to activate the
diaphragm, controlling throttle body vacuum applied to the EGR
valve. In other words, recirculated exhaust gas is controlled in
response to positioning of the EGR valve or to engine operation.

EGR valve & EVAP canister purge control solenoid valve
The EGR valve & EVAP canister purge control solenoid valve
responds to signals from the ECM. When the ECM sends an ON
(ground) signal, the coil in the solenoid valve is energized. A
plunger will then move to cut the vacuum signal (from the throt-
tle body to the EGR valve and EVAP canister purge valve).
When the ECM sends an OFF signal, the vacuum signal passes
through the solenoid valve. The signal then reaches the EGR
valve and EVAP canister.

EC-319



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Exhaust Gas Recirculation (EGR) Valve and
EVAP Canister Purge Control (Cont'd)

EC-EGRC/V-014

IGNITION SWITCH
ON or START

FUSE Refer to EL-POWER.
410A | BLOCK

(J/B)
(5)

[Nig] _
BR

| mmm: Detectable line
BA for DTC

ae: Non-detectable
line for DTC=

BR

BR
EGR VALVE &

2iEVAP CANISTER
PURGE CONTROL
SOLENOID

4 VALVE

p

Pp

[Ffoall
EGR ECM

(ECCS
CONTROL
MODULE)

Refer to last page4[C—Te xX] ED (Foldout page) .
3/4/5/6 W (i4]/2) B

f—— 1

Loom oaossooo107og | 4.2] 3/4/56 71 {o] 15] 16]17]18[19|20|e1Jo2] [34] 32] 33)34] 55136137] 36)39 sin
As 1014 49]4 1244131 1444154116] | 8 | 9 ]40/44]12]43}14] LI [23]24]25]|26127\28/29)30] |40]41/42]43]44]45]46]47]48) | H.S.

HECO14
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MEF637B

Exhaust Gas Recirculation (EGR) Valve and
EVAP Canister Purge Control (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

t

Caiee

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. 12 is not displayed.

3. Keep engine speed at about 2,000

Tpm. Make sure that EGR valve
spring moves up and down when

engine is raced to about 4,000 rpm.

(Use your finger.)

OK INSPECTION END

NG

3) ‘

Ne

\ Vacuum hose connected |
to EVAP canister —T

CHECK VACUUM SOURCE TO EGR

VALVE.

1. Disconnect vacuum hose to EGR

valve.

2. Disconnect vacuum hose to EVAP

canister.

3. Check vacuum existence under the

following conditions.

Engine speed is 4,000 rpm:

Vacuum should not exist.

Engine speed is 2,000 rpm:

Vacuum should exist.

OK

\CSse¥/ MEC762B

ech Elcowecror] (34

3 Lf 5
ay jek 7X4

MEF955D.

NG

y

M
4 CHECK COMPONENTS

(EGR valve and EGRC-

BPT valve).

Refer to “COMPONENT

INSPECTION”, EC-323.

NG

y

Replace malfunctioning

component(s).

CHECK CONTROL FUNCTION.

Check voltage between ECM terminal

and ground under the following

conditions.

Engine speed is 4,000 rpm

0.6 - 0.8V

Engine speed is 2,000 rpm

OK

Y

© Split

cosonag GL

ay

AN connection
MEF521E

)

Battery voltage

\Ne

@

EC-321

CHECK VACUUM HOSE.

Check vacuum hose for

clogging, cracks or

improper connection.
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Under the vehicle view

Lee valve & EVAP
canister control solenoid
valve harness connector

ae

oN

MEC763B

Exhaust Gas Recirculation (EGR) Valve and
EVAP Canister Purge Control (Cont’d)

AB Oe

|
KD Oy

” MECT64B

ae)
| ECM jO}CONNECTOR]]

105

biael DISCONNECT

2d €3
Gp)

[2]

®

|
CHECK POWER SUPPLY. NG. Check the following.
1. Stop engine. e@ Harness connectors
2, Disconnect EGR valve & EVAP canis- Ca),

ter purge control solenoid valve har- e@ 10A fuse
ness connector. e Harness open or short

3. Turn ignition switch ON". between EGR valve &
4. Check voitage between terminal @ EVAP canister purge

and ground. control solenoid valve
Voltage: Battery voitage and fuse

If NG, repair harness or
OK connectors.

|

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

ECM terminal and terminal @. | ng
Continuity should exist. ,| Repair harness or con-
If OK, check harness for short. nectors.

OK

CHECK COMPONENT
(EGR valve & EVAP canister purge con-
trol solenoid valve).

1. Reconnect ECM harness con-
nector and EGR valve & EVAP
canister purge control sole-
noid valve harness connector.

2. Turn ignition switch “ON”.
3. Perform “EGRC SOL/V

CIRCUIT” in “FUNCTION NG Replace EGR valve &
TEST" mode with CONSULT.

MEC765B OR

3. Turn EGR valve & EVAP can-
ister purge control solenoid

M EGR CONT S/V CIRCUIT valve “ON" and “OFE” in
“ACTIVE TEST" mode with

DOES THE SOLEMN CONSULT and check operat-
VALVE MAKE ing sound.

\ OR
AN OPERATING SOUND (fq) Refer to ‘COMPONENT

Jeh/ INSPECTION” on néxt page.
EVERY 3 SECONDS?

OK
y

| eal) IL NO IL YES Disconnect and reconnect harness con-
MEF569B/ | nectors in the circuit. Then retest.

Trouble is not fixed.
yB ACTIVE TEST B LJ

ecRc solv ON

Orpm
MONITO

CMPS+RPM (REF)

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

,

INSPECTION END

LON |e OFF
MEF353F

EC-322

EVAP canister purge con-
trol solenoid valve.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Exhaust Gas Recirculation (EGR) Valve and
EVAP Canister Purge Control (Cont’d)
COMPONENT INSPECTION

EGR valve & EVAP canister purge control solenoid valve
1. Disconnect EGR valve & EVAP canister purge control sole-

noid valve harness connector.
2. Check solenoid valve, following the table as shown below:

Air passage Air passage

Conditions continuity continuity
between (A) and ® between and ©

NEFO71
12V direct current

supply between Yes No EC

terminals @ and @

No supply No Yes

If NG, reptace EGR valve & EVAP canister purge control
solenoid valve.

EGR valve

Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.
If NG, replace EGR valve.

EGR valve

EGRC-BPT vaive

Plug one of two ports of EGRC-BPT valve.
Apply a pressure above 0.490 kPa (4.90 mbar, 50 mmH,0, 1.97
inH,O) to check for leakage. If a leak is noted, replace valve.

SEF807K

EC-323
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Injector

mm: Detectable lineBATTERY for bTe

30, | Refer to EL-POWER. ee oe tee Bees

LJ

G

al
on ST | IGNITION

q SWITCH
[ 114)Acc JON ei

uf
B/R

robes
B/R

LED
B/R

I
@ td @
I I i l

B/A B/R B/R B/R
rT i A.
2 2 2 2Le INJECTOR INJECTOR Le INJECTOR INJECTORNo.1 f No.2 No.3 No.4

€18) €19) €20) €2D
Lt] L1J 1 La]

a a on
R/B Y/B G/B L/B

R/B Y/B G/B L/B

[fi07]] [fio] [[i03]! [i421
INJ INJ INJ INJ ECM
#4 #2 #3 #4 (ECCS

CONTROL
MODULE)

Refer to last page
3{5]4 4 [C2 €189 Eid €2 €ed (Foldout page) .
4f2]6] yw 3/4[5]6] wy B B B B

CD) ED

rn

O44 4048 4 444 1218 1319 14}1 151146) | 8 10]44)42)43}44| 4 |23/24/25/26]27]26129]30} 140141/42143]44]45/46147148) |.
fos oPoaomogioniod 1412131 4151617] |] |t5l40l4 710] 19 eo [ed 1eo) [ailaelaalad)ao]a6la71a0

9
H.S.
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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

rozze 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-
4 tion pulse duration. Pulse duration is the length of time the
= injector remains open. The ECM controls the injection pulse

Needle valve duration based on engine fuel needs.
Coil

SEF596K

BACTVETEST BT] DIAGNOSTIC PROCEDURE

*** POWER BALANCE *** INSPECTION START

=== MONTOR= >=
CMPS+RPM(REF} 737rpm |

aA SEN en CHECK OVERALL FUNCTION. OK INSPECTION END
2 Peri mh “POWER BALANCE”. Perfor| 1 | RESET in “ACTIVE TEST” mode with

MEF354F 3. Make sure that each circuit

produces a momentary engine
h speed drop.

Meat } €, OR
(Ee) (J la (&) 1. Start engine.

Ld Glick 2. Listen to each injector operat-
At idle C,, ing sound.

"eh Clicking noise should be
heard.

_ Suitable tool NG
7) Click 1B} Y

Ches CHECK POWER SUPPLY. NG Check the following.
SEF730L| | 1. Stop engine. "| @ Harness connectors

2. Disconnect injector harness connec- Cra),
tor. e@ Harness connectors

3. Turn ignition switch "ON”. Cub),
4. Check voltage between injector har- e Harness for open or

ness connector terminal @) and short between injector
ground with CONSULT or tester. and ignition switch
Voltage: Battery voltage If NG, repair harness or

connectors.

MEF960A

|

\
@ ©4

AEC755

{OK

®

EC-325
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DISCONNECT

Ae
i} ECM — |C|CONNECTOR]|

10194 1091039112

(® (al
ot): No. 1 cylinder No. 3cylinder
C10): No. 2cylinder (G3):No.4cylinder sera4gsaq

iy DISCONNECT

4 es

Injector (Cont'd)

)

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

injector harness connector termina!
@ and ECM terminals 01), (410),
Gita), G2).
Continuity should exist.
lf OK, check harness for short.

NG ,| Repair harness or con-

fox

~ | nectors.

CHECK COMPONENT
(Injector).
Refer to ‘COMPONENT INSPECTION”
below.

NG

y

OK
y

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

q 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

AEC559

COMPONENT INSPECTION

injector

Reptace injector.

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

Resistance: 10 - 14Q [at 25° (77°F)]
lf NG, replace injector.

EC-326
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Fuel Pump

SYSTEM DESCRIPTION

Engine speed

Camshaft position sensor > ECM FoI

(ECCS . ne
Start signal control Play

Ignition switch >) module)

The ECM activates the fuel pump for several sec- Sond a F EC
onds after the ignition switch is turned on to onaon ue! pump operation
improve engine startability. If the ECM receives Ignition switch is turned to “ON” Operates for
a 180° signal from the camshaft position sensor, 5 seconds
it knows that the engine is rotating, and causes Engine running and cranking Operates
the pump to perform. If the 180° signal is not wh me ie slovoed Sloss in 4 ,
received when the ignition switch is on, the en engine Is sloppe ops in 1 Secon
engine stalls. The ECM stops pump operation Except as shown above Stops
and prevents battery discharging, thereby
improving safety. The ECM does not directly
drive the fuel pump. It controls the ON/OFF fuel
pump relay, which in turn controls the fuel pump.

COMPONENT DESCRIPTION

The fuel pump with a fuel damper is an in-tank type (the pump
and damper are located in the fuel tank).

AEC801

EC-327
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Fuel Pump (Cont'd)

EC-F/PUMP-0 4
IGNITION SWITCH

Ca mmm: Detectable line
for DTC

===: Non-detectable
S 15A FUSE Refer to EL-POWER. line for DTC

[47] | BLOCK
‘ (J/8)
} Mi5

ING] (ING) |
B/L B/W

for FUEL
PUMP
RELAY

Ley Ley

B/P B/Y

| B/Y 43} B/Y
B/Y

a

1
2i SD
B

inal FUEL
FUEL TANK

B/P M)| PUMP GAUGE
ra 2 UNIT

Le] Bi7
B/P r

1 G57)
ral
2B/P Led
7[foal |

(ECCS ]CONTROL. |
MODULE) i
ED a

61

3 ED eD GED | peter to tast, page1 2 [__} —fa x 1} : Sq) Ww (2) Gy Gp (Foldout page) .

(15)

NAIL] —SI5 [6] 718
g[tol4s[t2lf3]14[15[46lt7|1eligie0] = W

13
)

oln
yOOK! 1444 sf $041 131 14) 518 46 | 8 23\24|25|26[27|28|29130| |40144|42143|44)45/46/47/48} |

——

rioodoqomogioniog [11213] 415 71 [6] 15[t6]17] 10/1920] 4122) [34] se sa] 34 ]se|ea7
H.S.

HECO12
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<-\
&5 Q\ SS

NY) d Es

Pinch = Nis

Fuel Pump (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

|

MEC766B

CHECK OVERALL FUNCTION.

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 INSPECTION END

an

TS.

DISCONNECT

SEF479P

Fuel pump harness connector

O MEC267BA

DISCONNECT

4éE5@ Ae:
DISCONNECT

GID Fay
(2h

ol or Lt

[LQ]
- ° MEC767B

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.

jox

®

EC-329

vy

NG

BI Vv
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. @ 15A fuse

2. Disconnect fuel pump relay. e@ Harness for open or

3. Turn ignition switch “ON”. short between fuse and

4. Check voltage between terminals (), fuel pump relay

@) and ground with CONSULT or If NG, repair harness or

tester. connectors.

Voltage: Battery voltage

OK

CHECK POWER AND GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. | @ Harness connectors
2. Disconnect fuel pump harness con- Cad),

nector. e@ Harness for open or
3. Check harness continuity between short between fue!

terminal @) and body ground, termi- pump and body ground
na! @ and fuel pump relay connector e@ 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.

CHECK OUTPUT SIGNAL CIRCUIT. NG Check the following.

e@ Harness connectors

Gas),
e Harness for open or

short between ECM and

fuel pump relay

if NG, repair harness or

connectors.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT ~ DISCONNECT
tr)Se EE

[ecm _ [o[connector]] mon
104 15 |

‘ed oT

MEC332B

Fuel Pump (Cont'd)

FUEL PuMP RELAY ON

=== MONITOR ===
CMPS+RPM(REF}) Orom

M Active TEST M®@ =]

MEF309F

®

|
CHECK COMPONENT NG | Replace fuel pump relay.
(Fuel pump relay). -

1. Reconnect fue! pump relay,

fuel pump harness connector

and ECM harness connector.

2. Turn ignition switch “ON”.

3. Turn fuel pump relay “ON”

and “OFF” in “ACTIVE TEST”

mode with CONSULT and

check operating sound.

OR

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

OK
v

CHECK COMPONENT NG Replace fuel pump.

(Fuel pump).

Refer to “COMPONENT INSPECTION”

on next page.

OK
Vv

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-330
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Fuel Pump (Cont’d)
COMPONENT INSPECTION

== Fuel pump relay
| Check continuity between terminals @) and 6).

ah Conditions Continuity

| 2 1 ] 12V direct current supply y
. es

(3 between terminals @) and @

No current supply No

If NG, replace relay.
SEFS11P

Fuel pump EC

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @ and @).

Resistance: 0.2 - 5.0Q [at 25°C (77°F)]
If NG, replace fuel pump.

SEF2030Q

EC-331
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Idie Air Control Valve (IACV)-Air Regulator

SYSTEM DESCRIPTION
Engine speed

Camshaft position sensor .

"| ECM

(EGGS em IACV-air regulator
. control

Start signal
Ignition switch module)

The IACV-air regulator is controlled by the ECM
. . tACV-air regulator

at the same time as fuel pump ON-OFF control. Condition
operation

Operates for 5Ignition switch is turned to ‘‘ON” P
seconds

Engine running and cranking Operates

When engine is stopped OFF in 1 second

Except as shown above OFF

COMPONENT DESCRIPTION

Heater Simetal IACV-air regulator provides an air bypass when the engine is
cold for a fast idle during warm-up.
A bimetal, heater and rotary shutter are built into the [ACV-air
regulator. When the bimetal temperature is low, the air bypass
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close
the bypass port. The air passage remains closed until the
engine stops and the bimetal temperature drops.

Terminal

SEFO95K

EC-332



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Idie Air Control Valve (IACV)-Air Regulator
(Cont'd)

_ EC-AIRREG-014
IGNITION SWITCH
ON or START <A> : A/T models

<M> : M/T models
FUSE Refer to EL-POWER. mmm : Detectable line145A | BLOCK for DTC

, (U/B) omes © Non-detectable@i5) line for DTC
T] a

N6] ING

B/L B/W | :

| B/Y B/Y B/Y
B/L B/W ree ry €2342E [5]TST cue Lem lem

d PUMP B/Y B/Y B/Y| RELAY ey)
‘Tel [65ages J

B/P B/Y f |

B/Y

ull
TACV-AIR
REGULATOR

ta
B/P B

mt Iea 8B/P 4 E27

lew
B

B/P |
[[x04]| |
FPR ECM BBB

(ECCS I
CONTROL e
MODULE) L
CD = =

€13

— Refer to last page| a GD il2T3l4) €20D il213)| €20D ; (Foldout page) .
a L 5{6l7]e] SY 4[5|5] 8 {ileb ey ® GD

15)

i2[3/4-— 15/6] 7 [5] 49 (Aef3) €42)
Q]104.4]412]13}14|15}16]47/19}19}20] Ww \4[5/6/ GY

——

rosea tospoaogyoqtomiod | 4[2[3[4]5]6] 7] [5] [45116] 7] 46] 19]20|e4Tee] [31]32]33]34]35|30]57] 36139
QL 10NL4 114 1941374 1414 15416) | B19 140]44 42|13|44] 23124}25|26|27(eBi29] 30) 40141142]43)44145146147/48) L H.S.

HECO013
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Fuel filter
Va t
£44 QO

— ZS SEF789L

iACV-air regulator
harness connector

mS JNU

MEF964AA

wy
® ©}

MEC736B

Ae DISCONNECT

a -
MEC737B

DISCONNECT [5

TS

SEF888K

Idle Air Control Valve (IACV)-Air Regulator
(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK CONTROL FUNCTION. NG | Check fuel pump control
1. Turn ignition switch “ON”. "| circuit.
2. Pinch fuel feed hose with fingers. (See page EC-327.)

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

OK

BI Y
CHECK POWER SUPPLY. NG Check the following.
1. Turn ignition switch “OFF”. "| @ Harness connectors
2. Disconnect |ACV-air regulator har- Cus),

ness connector. e Harness connectors
3. Turn ignition switch “ON". (E23), (M/T mod-
4. Check voltage between terminal @ els)

and ground. e Harness connectors
Battery voltage should exist for 5 sec- (£26), (A/T models)
onds after ignition switch is turned e Harness for open or
“ON”. short between IACV-air

regulator and fuel pump
OK relay

lf NG, repair harness or
connectors.

Y

CHECK GROUND CIRCUIT. NG Check the following.
1. Turn ignition switch OFF". ~ | @ Harness connectors
2. Check harness continuity between C2),

terminal @ and body ground. e@ Harness for open or
Continuity should exist. short between IACV-air
!f OK, check harness for short. regulator and body

ground
Ok lf NG, repair harness or

connectors.

NGCHECK COMPONENT
(IACV-air regulator).
Refer to “COMPONENT INSPECTION"

y

below.

ie .

INSPECTION END

COMPONENT INSPECTION

IACV-air regulator

Replace IACV-air regula-
tor.

Disconnect IACV-air regulator harness connector.
@ Check IACV-air regulator resistance.

Resistance:
Approximately 70 - 80Q [at 25°C (77°F)]

e@ Check IACV-air regulator for clogging.

EC-334
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Idle Air Control Valve (IACV) — Auxiliary Air

SYSTEM DESCRIPTION Control (AAC) Valve
, Engine speed

Camshaft position sensor _

: Amount of intake air
Mass air flow sensor y

; Engine coolant temperature
Engine coolant temperature sensor v

- ; Start signal
Ignition switch vy

uy: Throttle position
Throttle position sensor Yy

ECM

ibi i Park/N I iti (ECCSInhibitor switch (A/T anon del are/Meutral positlon —»| control »| IACV-AAC valve
Neutral position switch ( models) module)

. 7 : Air conditioner operation
Air conditioner switch Y

; ; ; Power steering load signal
Power steering oi! pressure switch y

Battery voltageBattery : : —»

” Vehicle speed
Vehicle speed sensor >

; Cooling fan operation
Cooling fan >

This system automatically controls engine idle speed to a specified level. Idie speed is controlled
through fine adjustment of the amount of air which bypasses the throttle valve via IACV-AAC vaive. 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 will
flow through the valve. The more air that flows through the
valve, the higher the idle speed.

SEFO40E

EC-335
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Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Vaive (Cont'd)

EC-AAC/V-01

Te Refer to EL-POWER.

a

BR

l <A>: A/T models
O <M> : M/T models
& =— Detectable line
BA BR for DTC

wes - Non-detectable[4] line for DTCLed Lay
BR BR

—_—
BR

Lit tacv-Aac
VALVE
E2413

2
~T
SB

I
SB

2

SB
|

SB

[i3]
Isc ECM

(ECCS
CONTROL
MODULE)

t1J2]3]4| €203 [a]e73| E20) & & (1le[3\ €4
516/718] Gy 4{5j6| 8B pass (8/67 oy

rt

1osit103 104405106 1071108] | 4} 2/3/4516 71 Vo] 15] 16[47[ 48] 19/2012 1 [22] (34132133134[35136/37138/39 tsa]
AOS 40444 sf4 4204 43 1A ASAE | BY 9 [40}4 1142113] 14) —! 123]24[25(26|27/28|29|30} (40|41[42[43]44)45/46[47/48]; H.S.

HECO15
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont'd)
DIAGNOSTIC PROCEDURE

MIGN TIMING ADJ [ ]

—~ CONDITION SETTING ~—-
INSPECTION START

IGN/T FEEDBACK: HOLD

== =MONTOR === | Drops
CAS+RPM (REF) 800rpm CHECK OVERALL FUNCTION. > INSPECTION END
IGN TIMING 15BTDC 1. Start engine and warm it up suffi-
IDLE POSITION ON ciently.

2. Check idle speed.
800+50 rpm

SEF7B6KA It NG, adjust idle speed. (Refer to
page EC-243,)

3. e Perform “IGN TIMING ADJ”
in ‘WORK SUPPORT” mode
with CONSULT.

e@ Disconnect !ACV-AAC valve
harness connector.

4. Ma e sure that idle speed drops.
ry \ACV-AAC valve

harness connector Does not drop

BI Y
CHECK POWER SUPPLY. Ne Check the following.
1. Stop engine. "| @ Harness connectors
2. Disconnect IACV-AAC valve harness (E23), (M/T mod-

connector. els)
MEC7718! | 3. Turn ignition switch “ON”. e Harness connectors

4. Check voltage between terminal @ (E26), (A/T models)
BI Ba Ts and ground with CONSULT or tester. e 7.5A fuse

€&> (tS) Voltage: Battery voltage e Harness for open or
TS. ? OK short between IACV-

AAC valve harness con-ci) nector and fuse
If NG, repair harness or
connectors.

CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
© o 1. Disconnect ECM harness connector. "| @ Harness connectors
~ 2. Check harness continuity between CFi2),

= MECT6RB ECM terminal (4i3) and terminal @). e Harness for open or
Continuity should exist. short between ECM and
If OK, check harness for short. (\ACV-AAC valve

DISCONNECT Rs DISCONNECT If NG, repair harness or

HS. € > TS. €: > [ connectors.

ecm —Jolcowectorl] = aD CHECK COMPONENT NG | Replace IACV-AAC valve.
13 (IACV-AAC valve). -

Refer to ‘COMPONENT INSPECTION"
on next page.

fox

(&) [Q] Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

MEC768B { 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.

f
INSPECTION END

EC-337
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Ae

[2]
wd o-

MEC770B8

Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont'd)
COMPONENT INSPECTION

IACV-AAC valve

Disconnect IACV-AAC valve harness connector.
@ Check IACV-AAC valve resistance.

Resistance:
Approximately 10Q [at 25°C (77°F)]

@ Check plunger for seizing or sticking.
e@ Check for broken spring.

EC-338
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Idle Air Control Valve (IACV)-FICD Solenoid
Valve

IGNITION SWITCH BATTERY | |
a

FUSE 7.5A
7.5A BLOCK Refer to EL-POWER.Ce] (J/B) —

CHD Ly
7] E106

Nel} [a7]
LG/A L/B L/Y = EC

| (ul 31 ain
ae oy jl CONDITIONER

L

+ we
THERMO y L/R
CONTROLTHERMISTOR AMPLIFIER L__
6D

| L/A =
3 2 (

page L/Ra it i tg comp) cesar
= _/R efer tobe ° ia tats tes

us) >a acc switch Un+ GY Refer to [4 ]| ITACV-
ea A-A/C.) SOLENOID

Vv
2DUAL- 7. a

Low HIGH PRESSURESWITCH (ce) Eee?NOMAL €47) rede
TO ECMLe] i (ECCSS @- 5/Y > contro!

module

G 48> Next page B/Y BB
a@um: Detectable line |for DTC o— |
ams - Non-detectable i -

line for OTC

Refer to last page
a g (Foldout page) .

exit] Gi® + yesl4| 0 ro C8 (Hel3) 2 iS) , ip
is, «6LT CS 6i7fe] 8B cy \afsl6/ ey

“8

EC-339 HEC021
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idle Air Control Valve (IACV)-FICD Solenoid
Valve (Cont'd)

_=

ae a — mum: Detectable line
<p Y —— for DTC

ame: Non-detectable
line for DTC

:[bah =-~-------
Y G6

Y G

Cg Gi
Y G

Y G

aa [44]
ACALY AIR ECM

CON (ECCS
. CONTROL.

MODULE)

Refer to last page
(Foldout page) .

ED

1je[3/4—_ 5/6/7/8
f10f1 142143] 14]15]16]17]18]19}20] — w

f——1

foMomogtodtogochiogiod [4121314151617 | [ol [tel tel 17 taltoleolo4 oo) [lee] sa|s4i2o sela7 [also si)
OH! 1044 4 4f4 1248 1594 1444 1514464 [8 [ 9 [4014 4[12]13]14] LJ [23[24]25]26|27[28}29|30] |40|44|42]43|44)45/46/47/48] | YS.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
| 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.

Idle adjusting
screw

IACV-AAC
valve

{ACV-FICD
solenoid valve

MEF0230

Atonlin, (cy ‘a
4

DIAGNOSTIC PROCEDURE

INSPECTION START

S2 ° fy
zeke O= = = CHECK OVERALL FUNCTION. OK INSPECTION ENDZ0 «000 sien 8 => =] 1. Start engine and warm it up suffi-

ciently.

2. Check idle speed.

MEF6S*E} 1 300-50 rpm
— a lt NG, adjust idle speed.

3. Turn air conditioner switch and

de D . blower fan switch “ON”.
44) aan), IACV-FICD 4. Recheck idle speed.
eC] {| | solenoid valve 850 rpm or more

i NGope[\Z E=(e ae y
Check if air conditioner compressor NG | Refer to ‘‘TROUBLE

| DIAGNOSES" in HA sec-iG | functions normally.
OK tion.aS MEF594EA

8) i DISCONNECT hn ; E y.
€: > ) CHECK POWER SUPPLY NG | Check the followiTS. 4 (=) . “, eck the following.

1. Stop engine. @ Harness connectors
GD 2. Disconnect IACV-FICD solenoid valve (E24),

harness connector. @ Harness for open or| 3. Start engine, then turn air conditioner short between IACV-
© Oo switch and blower fan “ON”. FICD solenoid vaive

| 4. Check voltage between terminal @) harness connector and
a and ground with CONSULT or tester. air conditioner relay

. AEC765 Voltage: Battery voltage If NG, repair harness or
[ox connectors.

®
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i
AEC766

Idle Air Control Valve (IACV)-FICD Solenoid
Vaive (Cont'd)

®

|
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. e Harness connectors
2. Check harness continuity between (227), CFi2)

terminal @ and body ground. e Harness for open or
Continuity should exist. short between IACV-
If OK, check harness for short. FICD solenoid valve and

engine ground
OK If NG, repair harness or

connectors.

Y

CHECK COMPONENT NG | Replace IACV-FICD sole-
(IACV-FICD solenoid valve).
Refer to ‘COMPONENT INSPECTION”

below.

OK
‘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. Then retest.

Y
INSPECTION END

SEF721Q

Plunger

SEFO97K]

COMPONENT INSPECTION

IACV-FICD solenoid valve

noid valve.

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

to terminals.

e Check plunger for seizing or sticking.
e@ Check for broken spring.
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SYSTEM DESCRIPTION

Cooling fan control

Cooling Fan Control

Vehicle speed

yVehicle speed sensor

Engine coolant temperature ECM

vEngine coolant temperature sen-

sor

Air conditioner “‘ON" signal

(ECCS

control
} sx | Cooling fan relay(s)

module}

yAir conditioner switch

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, and
air conditioner ON signal. The contro! system has 3-step control [HIGH/LOW/OFF] on A/T models and
2-step control [ON/OFF] on M/T

Operation

For A/T models

models.

c
2 105 (221)
oO
= 100 (212)

95 (203)

Air conditioner switch is “OFF”.

Engi
ne 

coolan
t 

tempera
ture

[""]: Cooling fans do not operate.

20 80
(12) (50)

Vehicle speed km/h (MPH)

EZ: Cooling fans operate at “Low” speed.

Air conditioner switch is “ON”.
]

20 80
(12) (50)

Vehicle speed km/h (MPH)

ios

105 (221)
Oo
° 100 (212)

95 (203)

Engi
ne 

coolan
t 

tempera
ture

83: Cooling fans operate at “High” speed.
MEC772B

For M/T models

o> Air conditioner switch is “OFF”. oi Air conditioner switch is “ON”.
35.0) 8 3 o,
8 105 (221) BG 105 (221)

100 (212) jes 2 100 (212)
o ao

~ 95 (203) ~ 95 (203) ss
s s =o 3 s8 8 ae
o 20 80 o 20 »=—80
= (12) (50) b= (12) (50)
S Vehicle speed km/h (MPH) S Vehicle speed km/h (MPH)

{_]: Cooling fans do not operate. E88]; Cooling fans operate at "High" speed. MEC773B
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Cooling Fan Control (Cont’d)

M/T models EC-COOL/F-014

IGNITION SWITCH BATTERY (Via
ON or START fusible link)

FUSE Refer to EL-POWER.
140A | BLOCK 30A

: ?
eto] GY i

BR |

BR GY
eal Fal C001 ING “AD : Models with air conditioner

Ps AN mmm : Detectable line(lla RELAY-1 for DTC
4 €ia> meme > Non~detectable

line for DTC

LG/R G/B

| | a
V7

LG/R I
G/B G/B

Fo FrLG/A COOLING COOLING
FAN FAN| M) | MOTOR-4 M)} MOTOR-2

Lo/F eae{Le} [Le J]
wa) B 8
LG/R | |

| O
LG/R

[ol o—
RFRL ECCS . B

CONTROLMODULE) + +
€3D

Refer to last page
__ (Foldout page) .

3 ie Seis] @D ca GD, CD), 4H
lebda} op ghofsiieliapaisieli7ite}i9ioo} BY ° GY

5)

ai

Hos oaropoatosogio7iod | 4 (2]3] 4/516] 7] [,] [4st16]17 [48] 49]|eo[e4}o2] 131132]33]34/39136/37138}39) I i9)
4094 10444 114 124113341414 151416) | BY 9 [10]44112113]14] 23124|25/26|27128]29130} [40141|42143]44)45[46/47)48 L H.S.

EC-344

HECO016



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Cooling Fan Control (Cont’d)

A/T models EC-COOL/F-02
IGNITION SWITCH BATTERY (Via
ON or START fusible link)

LJ <A : Models with air
r ] conditionerRefer to ;10A FUSE J EL-POWER. mum: Detectable line

BLOCK for DTC(J/B) rey wee: Non-detectable
line for DTC

[aio] GY G/W 4eS 1eR e |
cn

—- NYe—|-] 9 1 | |
BR GY G/W BR GY LG/B BR G/W LG/R

[ol 1 fel fr fi fel Cr Fei felCOOLING COOLING COOLING
FAN 5 og On| FAN Of of] FAN on 6RELAY-1| = O 6 RELAY-2 3 gl oll] RELAY-3 3 gl 9
E12) €iD 2y 1s) Lz «| E18 2h LS) LzeB eae Pow & wow

LG/A G/B G/R LG G/Y 8B LG G/OR B

alpen rN — O
ei ee W

US go LG/A | |
€i0D

[4st === {3 G/B G/Y G/R- G/OR

LG ae LG/R [1] Fel [a [el
Lo Hi ]COOLING | Lo Hi |COOLING| (+) (+) |EAN (+) (+) |EAN

MOTOR-4 MOTOR-2
LS ago? Hi Lo Hi Lo

[s] ~~ (-) (-) (-) (-)Ve um Lr tg tt
. | L\6/B OB LG/A B

lt 14 fl _¢
LG LG/A |

[iol __sT__ coy O e7RFRH RFAL (ECCS “ J B
CONTROL
MODULE) tos

Refer to last page
TLIe] — (Foldout page) .

S77] €22,€1),€®D ap €0, CB). Efi
3l6| BR BR BR (3147 GY” GY ’

E106

1J2]314 5161718
Q[10l4 stair 314[15[46l17]40|19120] w

"1

1od{iooltostoqtoe| oofto7tod [4 [2 [3] 4[5[6 71/0] 15]16]17]16]19[20[24[22) [34[32[33]34[26[36|37|38]39 hs
£OGY4 1044 1944 1248 13]4 14] 15]146) [8 | 9 [40]1 44412] 13}14] L [e3}e4}o5]a6fe7|28/29)30] 14041] 42]43]44|45]46/47/48] | Lo H.S.

HECOt7
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

@ COOLING FAN CIRCUIT §

DOES

COOLING FAN

ROTATE AND STOP

EVERY 3 SECONDS ?

{ next ][ NO |[ YES
MEF311F

MACTIVE TESTM []

COOLING FAN OFF

= = = MONITOR = = =

COOLAN TEMP/S 88°C

| Hi |LLOW |
MEF313F

With air conditioner ;
Cooling fan

See
Without air conditioner

L Cooling fan

avr

(Co on cfu
MEF277G

Cooling Fan Control (Cont'd)

M/T models

INSPECTION START

;

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”.
2. Perform "COOLING FAN

CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.

OK

OR
1. Turn ignition switch ON".

2. Select “COOLING FAN” in
“ACTIVE TEST” mode with
CONSULT.

OR

®)
{ With air conditioner |
1. Start engine.
2. Set temperature lever at full cold

position.

3. Turn air conditioner switch “ON”.
. 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.
[ Without air conditioner |
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.

&

NG

8

INSPECTION END

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

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

. Stop engine.

. Disconnect cooling fan relay.

. Turn ignition switch “ON”.

. Check voltage between terminals @),
@ and ground.
Voltage: Battery voltage

an
 

k
K

 
W

wW

NG Check the following.
@ 30A fusible tink
@ 10A fuse
@ Harness for open or

short between fuse and
cooling fan relay

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

lf NG, repair harness or
connectors.

{OK

®

EC-346



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B
= DISCONNECT

l2 % €:>
[5]

(&(Cy
yo) @ ©

SEFITIP
ma “ete <7 bod

TS. 1S

GID kh

(&) [a]
MEC775B

» & CISCONNECT Ss DISCONNECT
Me We,

(L__Ecm {ol comecron] ‘Bea

@ 2
SEF332Q

Cooling Fan Control (Cont'd)

@®

|
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1. Turn ignition switch “OFF”. nectors.

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

3. Check harness continuity between
terminal @ and terminal ©), termi-
nal @ and body ground.
Continuity shoutd exist.

OK

ID) Y
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. e Harness connectors

2. Check harness continuity between CFE),
ECM terminal @ and terminal @. e Harness connectors
Continuity should exist. Cus),
lf OK, check harness for short. @ Harness for open or

short between ECM
Ok and cooling fan relay

If NG, repair harness or

connectors.

Y

CHECK COMPONENT NG | Replace cooling tan
(Cooling fan relay). relay.

Refer to ‘COMPONENT INSPECTION”,

EC-353.

OK
Ad

NGCHECK COMPONENTS
(Cooling tan motors).

Refer to ‘COMPONENT INSPECTION",

EC-353.

Y

OK

y

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

y

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.

Y
INSPECTION END

EC-347

Replace cooling fan
motors.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SO
J cooling fan

relay-1

a ae

Cooling fan
relay-2

MEC776B

Cooling Fan Control (Cont’d)

A/T models

INSPECTION START

@ COOLING FAN CIRCUIT

DOES

COOLING FAN

ROTATE AND STOP

EVERY 3 SECONDS ?

L_vext_]L NO JLYES
MEF311F

MACTIVE TESTM [J

COOLING FAN OFF

==> = MONITOR ===

COOLAN TEMP/S 88°C

LHI JLLOW |
MEF313F

;

CHECK COOLING FAN LOW SPEED NG

OPERATION.

1. Disconnect cooling fan relays-2 and

-3.

. Turn ignition switch ‘'ON”’.

. Perform ‘COOLING FAN

CIRCUIT” in “FUNCTION

TEST” mode with CONSULT.

OR

. Turn ignition switch “ON”.

. Perform "COOLING FAN” in

“ACTIVE TEST” mode with

CONSULT.

OR

With air conditioner
Cooling fan

L
é

Without air conditioner
L Cooling fan

(Co rd) of8Ny
MEF277G

| With air conditioner |

2. Start engine.

3. Set temperature lever at full cold
position.

4. Turn air conditioner switch ‘‘ON”’.

. 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.

[ Without air conditioner |

2. Start engine.

3. Keep engine speed at about 2,000

rpm until engine is warmed up suffi-

ciently.

4. Make sure that cooling fan begins to

operate at low speed during warm-

up.

an

jo °

EC-348

Check cooling fan low

speed control circuit.

(Go to

PROCEDURE A |,

EC-350.)



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

BM COOLING FAN CIRCUIT

DOES

COOLING FAN

ROTATE AND STOP

EVERY 3 SECONDS ?

[next || NO J|_YES
MEF311F

Cooling Fan Control (Cont'd)

|

MAcTiVE TEST [ ]

COOLING FAN OFF

=== MONITOR = >= =>

COOLAN TEMP/S 88°C

rl mi
HI [LOW | Wome

MEF314F

CHECK COOLING FAN HIGH SPEED NG

OPERATION.

1. Turn ignition switch “OFF”’.

2. Reconnect cooling fan relays-2 and

-3.

3. Disconnect cooling fan relay-t.

4. Turn ignition switch ON”.

5. Perform ‘COOLING FAN

CIRCUIT” in “FUNCTION

TEST” mode with CONSULT.

OR

. Turn ignition switch “ON”.

. Perform “COOLING FAN” in

“ACTIVE TEST” mode with

CONSULT.

OR

ta
n

ao
n

Cooling fan

Engine coolant
temperature sensor
harness connector

DISCONNECT

€
450Q resistor

MEC475B

. Turn air conditioner switch

and blower fan switch “OFF”

(Models with air conditioner).

5. Disconnect engine coolant

temperature sensor harness

connector.

6. Connect 1500 resistor to

engine coolant temperature

sensor harness connector.

7. Restart engine and make sure

that cooling fan operates at

higher speed than low speed.

OK
Y

INSPECTION END

EC-349

Check cooling fan high

speed control circuit.

(Go to

PROCEDURE B |,

EC-351.)



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

BOQ®
L_. ——_

i——_

Cooling fan
relay-1

@ So

SEF7250B

N\ 1
Radiator aN

7

Cooling fan motor-2
harness connector

SNA MEC275BB

oS [Ss; ar
-Cooling fan motor-1
harness connector ;

a

c MEC729BA

Meine
al a

GI fa
Cooling Cooling
fan motor-1 | fan motor-2

_

Ae
Cooling
fan relay-1

[a] (9
SEF723QA

ey DISCONNECT Ss DISCONNECT

Me) AES ©
Cooling fan Tay EIB Coating fan
motor-14 4 4/ motor-2

LQ] J |
SEF7270A

Cooling Fan Control (Coni’d)

PROCEDURE A

INSPECTION START

vy

CHECK POWER SUPPLY. NG Check the following.
1. Turn ignition switch “OFF”. "| @ 10A fuse
2. Disconnect cooling fan relay-1. @ 30A fusible link
3. Turn ignition switch “ON”. e@ Harness for open or
4. Check voltage between terminals @, short between cooling

@, © and ground with CONSULT or fan relay-1 and fuse
tester. e Harness for open or
Voltage: Battery voltage short between cooling

fan relay-1 and battery
Ok lf NG, repair harness or

connectors.

Y

CHECK GROUND CIRCUIT. NG Repair harness or con-
1. Turn ignition switch “OFF”. "| nectors.
2. Disconnect cooling fan motor-1 har-

ness connector and cooling fan
motor-2 harness connector.

3. Check harness continuity between
cooling fan relay-1 terminal (3) and
cooling fan motor-1 terminal @, cool-
ing fan relay-1 terminal @) and cool-
ing fan motor-2 terminal @).
Continuity should exist.
If OK, check harness for short.

4. Check harness continuity between
terminal (4 and body ground.
Continuity should exist.
If OK, check harness for short.

OK

a
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. "| @ Harness connectors
2. Check harness continuity between 107),

ECM terminal () and terminal @. e Harness connectors
Continuity should exist. as),
If OK, check harness for short. e@ Harness for open or

short between cooling
Ok fan relay-1 and ECM

. lf NG, repair harness or

connectors.

v

NGCHECK COMPONENT
(Cooling fan relay-1).
Refer to “COMPONENT INSPECTION”,
EC-353.

Yy

fOK

©

EC-350

Replace cooling fan relay.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

rt | DISCONNECT NSS DISCONNECT]

Ae: 4
a. Cooling

| —CM {O[CONNECTOR] fan
9 relay-1

[613 |

2FH4]

MEC777B

Cooling Fan Control (Cont'd)

©

!
CHECK COMPONENT NG ,| Replace cooling fan
(Cooling fan motors-1 and -2).

Refer to “COMPONENT INSPECTION”,
EC-353.

Jox

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

z

4 Cooling fan
relay-1

Soh
Cooling fan
relay-2

Cooling fan relay-3
~

7

MEC776B

, 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

PROCEDURE B

INSPECTION START

"| motors.

DISCONNECT

bina
TS.

[6[3

er
Cooling fan
relay-2

(6[3
5

Amt

Cooling fan
relay-3

@ OF

SEF781P

CHECK POWER SUPPLY. NG Check the following.
vy

1. Turn ignition switch ““OFF’’.
2. Disconnect cooling fan relays-2 and

-3.

3. Turn ignition switch “ON”.
4. Check voltage between cooling fan

relay-2 terminals @), @) and ground,
and between cooling fan relay-3 ter-
minals @, @ and ground with CON-
SULT or tester.
Voltage: Battery voltage

[os

Co)

EC-351

@ 10A fuse
@ 30A fusible link

e@ Harness for open or
short between cooling
fan relays-2, -3 and fuse

e Harness for open or

short between cooling

fan relays-2, -3 and bat-
tery

lf NG, repair harness or

connectors.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

bien
TS.

~

DISCONNECT

5 Cooling
f fan

al relay-2

[Q|

$

0

c

DISCONNECT

Ae

Cooling fan
motor-1
harness
connector

(OH
SEF782PA

Cooling Fan Control (Cont’d)

®

|
CHECK GROUND CIRCUIT. NG _| Repair harness or con-
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 @, ter-
minal © and terminal @), termi-
nal @ and body ground.
Continuity should exist.
If OK, check harness for short.
Check harness continuity between
terminal G) and terminal @, ter-
minal (@) and terminal @), termi-
nal @ and body ground.
Continuity should exist.
lf OK, check harness for short.

4.

[>

nectors.

Sg ‘DISCONNECT
YT}TS. 7 Cooling

é fan

f 715] + relay-3

[Q]

SS DISCONNECT

Ae

3

Cooling fan
motor-2
harness
connector

(CH
SEF783PA

CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. " | e Harness connectors
2. Check harness continuity between C6),

ECM terminal 0 and terminal @. @ Harness connectors
Continuity should exist. Cia),
If OK, check harness for short. e@ Harness for open or

OK short between cooling

fan relays-2, 3 and ECM
If NG, repair harness or

connectors.

CHECK COMPONENT NG | Replace cooling fan
(Cooling fan relays-2, 3). "| relays.
Refer to “COMPONENT INSPECTION”

on next page.

OK
‘

NGCHECK COMPONENTS

Y

(Cooling fan motors).

Refer to ‘COMPONENT INSPECTION”
on next page. .

JoK

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

[Ae DISCONNECT hin] DISCONNECT

Ae:
Cooling

| ecm Tol ED fan
10 telay-2, -3

[613]

2

(i
MEC778B

| Trouble is not fixed.
Check ECM pin terminalis for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

|
INSPECTION END

EC-352

Replace cooling fan

motors.



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

M/T models

SEF511PA

A/T models

—

ls
fa

6

on
w

SEC202BA

For A/T Models
fc.

‘A€>
Cooling fan motor
harness connector

AEC715

For M/T models DISCONNECT

Ae)
Cooling fan
motor harness oP)
connector il

AEC?81

Cooling Fan Control (Cont'd)
COMPONENT INSPECTION

Cooling fan relay (M/T models)

Check continuity between terminals @) and 6).

Conditions Continuity

12V direct current supply between
: Yes

terminals @ and @

No current supply No

If NG, replace relay.

Cooling fan relays-1, -2 and -3 (A/T models)
Check continuity between terminals @) and 6), © and @.

Conditions Continuity

12V direct current supply between
Yterminals @ and @ es

No current supply No

lf 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.

Terminals
Speed

(®) (C)

Low
) 4(A/T models) @ @

Cooling fan High
2 %, 4motor (A/T models) ®, @ ®.@

High
1(M/T models) @ @

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

EC-353



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SwW-0 14

ECM
(ECCS
CONTROL mmm: Detectable lineMODULE) for DTC

PWST —=: Non-detectable
1 line for DTC

Pu/W

PU/W

C5 5
PU/W

PU/W
4B)

Le inp
PU/W

PU/W

ch
POWER STEERING

ON | OIL PRESSURE
ce SWITCHOFF — a

rs
B

@7 l
B B
Ak

€3 €6&)

mete to Lia page
oldout page).12/3 4—= > 516]7[6] “4D dp &

Qfrolsa[2l13]s4[15]46)17|16]19120] wW GY (MB) | E10)

—

orsooptodioshiogto7iod 41213] 4] 516] 7] [9] [t5lte[47]18]19|e0led leo) [ad [selas|s4eaisoaviceiag}| CF) | Gh
10] s0}s4 sf soft 134 44)119]116] [ 8 | 9 |40}4 4] 12]43144] LI |23|24}25}26|27]2B}29|30| [40]4i]4e|43}44\45146147148) | 4S.

HEC018

EC-354



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vaya BION NS NI
Power steering oil pressule switch

MEC730B

MPwW/ST SIGNAL CIRCUIT

HOLD STEERING WHEEL

IN A FULL

LOCKED position
THEN

TOUCH START

NEXT || START |
MEFQ23E

Power Steering Oil Pressure Switch (Conit’d)
COMPONENT DESCRIPTION

The power steering oi! 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.

DIAGNOSTIC PROCEDURE

INSPECTION START

’

O
OFF

w MONITOR wNO FAIL

PW/ST SIGNAL

L RECORD
SEF591}

CHECK OVERALL FUNCTION,

1. Start engine and warm it up suffi-

ciently.

2. Perform ‘“‘PW/ST SIGNAL

CIRCUIT” in “FUNCTION

TEST” mode with CONSULT.

OK

OR

Check ‘‘PW/ST SIGNAL.”’ in
“DATA MONITOR” mode with

CONSULT.

Steering is in neutral

position:

OFF

Steering is turned:

ON

(@) *

OR

CONNECT

G

= MEF315F

. Check voltage between ECM

terminal and ground.
Voltage:

When steering wheel is

turned quickly.

Approximately 0V

Except above

Approximately 8 - 10V

|NG

®

EC-355

INSPECTION END



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT

"
‘|

‘\

€> &

Power Steering Oil Pressure Switch (Cont'd)

®

e |
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1. Turn ignition switch OFF”. ~~ | nectors.
2. Disconnect power steering oil pres-

sure switch harness connector.

3. Check harness continuity between
terminal @ and engine ground.
Continuity should exist.

lf OK, check harness for short.

Io"

| CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. e Harness connectors

2. Check harness continuity between Cf6),
ECM terminal and terminal @). e@ Harness connectors
Continuity should exist. Cie),
lf OK, check harness for short. e Harness for open or

OK short between ECM and
power steering oil pres-

sure switch

If NG, repair harness or

connectors.

CHECK COMPONENT NG | Replace power steering
(Power steering oil pressure switch).

Refer to ‘COMPONENT INSPECTION”

below.

OK
Vv

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.

f

INSPECTION END

AEC760

ie) DIGCONNECT SS DISCONNECT

HS. TS.

| ECM — {OlcoNNECTORI| 1D)
43

(GF) SEF501Q

DISCONNECT 5

(AE) G25S. 4

(2/1)

e@ ee

AEC762

COMPONENT INSPECTION

Power steering oil pressure switch

oil pressure switch.

1. Disconnect power steering oil pressure switch harness con-
nector then start engine.

2. Check continuity between terminals @ and @).

Conditions Continuity

Steering wheel is being turned Yes

Steering wheel is not being turned No

If NG, replace power steering oil pressure switch.

EC-356
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Park/Neutral Position Switch

EC-PNP/SwW-0 1

ECM
(ECCS
MOOULEY <A>: A/T models

NEUT <M>: M/T models
mmm: Detectable line(35) for DTC

G/OR meme © Non-detectable
| line for OTC

G/OR EC

G/OR

CBA
G/OR

O—<D> 6/0R {LJp 6/08 my

M 6/OR

ell
G/OR

E> INHIBITOR(Cy) he e SWITCH
E20 2 | Ge:G/OR RA % G2): B®

| L4 J}G/OR a.
[rl |

ROSTTION Boe SWITCH ne
OTHER — t 220 : <M> B €28)

ey
B

B 6k B amen)

Giro
-@

Bee
n

Refer to last page
Foldout ;1[2[3/4-— 5] 6] 7/8] M49 yeisj4| 0) ye (Foldout page)

Oj
w owQ [40] 4]42]13]4.4]15]46/47]18]49}20] Ww 5|6|7/8] GY 415 CD CD

E220) /4]2\ 22d
B \3l4/ by

Oi Moaosoqlogiogio7iod [41213] 4] 516 71To] 15]16[17|16]49|20[24] 22] [34]32133)34]35| 36/57 [28/59 se
OK 1044 44] 42441341144 151446] | 8 [| 9 [410] 4 4]12]13]14] [23[24|e5|26/27[28[20[30| [40/41/42(43]44]45[46]47/48]1 H.S
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Park/Neutral Position Switch (Cont'd)
When the gear position is in ‘‘P’’ (A/T models only) or “N”,
park/neutral position is ‘‘ON’’. ECM detects the position
because the continuity of the line (the '‘ON’’ signal) exists.

DIAGNOSTIC PROCEDURE
Wi PARK/NEUT POS! SW CKT

Neutral position switch (M/T mod-

SHIFT els)

OUT OF N/P-POSITION
INSPECTION START

THEN

TOUCH START

t

[NEXTI| START | CHECK OVERALL FUNCTION. OK )} INSPECTION END
MEC731B| | 1 Turn ignition switch ‘ON’.

(g) 2. Perform "“PARK/NEUT POSI

vr MONITOR =. # No FAL LC] SW CKT" in “FUNCTION
TEST" mode with CONSULT.

P/N POSI SW ON
OR

2, Select ‘P/N POS! SW” in

“DATA MONITOR” mode with

CONSULT.

3. Check "P/N POSI SW” signal

under the following conditions.

Neutral position: ON

L RECORD Except neutral position: OFF
SEF963N OR

. Check voltage between ECM
CONNECT

€> (EE) terminal @8 and ground under
is — , the following conditions.

| ECM _ |O|CONNECTOR| Voltage:
35 Neutral position

Approximately 0V

Except neutral position

Battery voltage

e fe
@

nN

MEC7798

EC-358
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‘ab:

|
AEC750

Park/Neutral Position Switch (Cont'd)

®

|

DISCONNECT

Ae
—

{ECM __|O}CONNECTOR]}
35

[2]
(©)

a DISCONNECT

Watt

SEF503Q

CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch ‘OFF”’. "| @ Harness connectors
2. Disconnect neutral position switch (201), (E23)

harness connector. e@ Harness for open or

3. Check harness continuity between short between neutral

terminal @ and body ground. position switch and

Continuity should exist. body ground

If OK, check harness for short. If NG, repair harness or

OK connectors.

s |
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. | @ Harness connectors
2. Check harness continuity between C¥6),

ECM terminal 68) and terminal @). e Harness connectors
Continuity should exist. Cua),
lf OK, check harness for short. e@ Harness connectors

ox ,
e Harness for open or

short between ECM and

neutral position switch

If NG, repair harness or

connectors.

Y

CHECK COMPONENT NG | Replace neutral position
(Neutral position switch).

Refer to MT section.

Y

jon

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-359

switch.
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Mi PARK/NEUT POSI SW CKT

SHIFT

OUT OF N/P-POSITION

THEN

TOUCH START

| NEXT || | START |
MEC731B

%* MONITOR

P/N POSI SW ON

ww NO FAIL CJ

RECORD
SEF963N

med A €€: &) wo")
‘of CONNECTOR}

35

ECM

|
2 Oo

Park/Neutral Position Switch (Cont'd)

Inhibitor switch (A/T models)

INSPECTION START

Y
CHECK OVERALL FUNCTION.

1. Turn ignition switch ON".

2. Perform ‘“‘PARK/NEUT POS!

SW CKT” in “FUNCTION

TEST” mode with CONSULT.

OR

OK

1. Turn ignition switch ““ON’’.

2. Select ‘P/N POSI SW”’ in

“DATA MONITOR" mode with

CONSULT.

3. Check ‘P/N POSI SW" signal

under the following conditions.

“N” or “P” position: ON

Except above position: OFF

OR

. Make sure that inhibitor switch

circuit functions properly.

(Refer to AT section.)

2. Turn ignition switch “ON”.

3. Check voltage between ECM

terminal @) and ground under
the following conditions.

Voltage:

“N’’ or “P” position

Approximately 0V

Except above position

Battery voltage
MEC779B

ne

®

EC-360

INSPECTION END
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Inhibitor switch
harness connector

MEF791EA

Park/Neutral Position Switch (Cont'd)
@

2 |

-[Q]iJ |
MEC780B

DISCONNECT NSS DISCONNECT

Me Ee
CI

eS.[ecm _ [olconnector}]
35

( |
MEC781B

CHECK GROUND CIRCUIT. NG | Check the following.
1. Disconnect inhibitor switch harness " | @ Harness connectors

connector. €203),
2. Check harness continuity between e Harness for open or

terminals @ and body ground. short between inhibitor
Continuity should exist. switch and body ground
If OK, check harness for short. lf NG, repair harness or

OK connectors.

Y
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. | @ Harness connectors
2. Check harness continuity between Cf6),

ECM terminal @) and terminal @. @ Harness connectors
Continuity should exist. Cua),
If OK, check harness for short. e Harness connectors

OK Go,
e Harness for open or

short between ECM and
inhibitor switch

lf NG, repair harness or

connectors.

NGCHECK COMPONENT
(Inhibitor switch).

Refer to AT section.

Jox

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

I 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-361

vy

Replace inhibitor switch.
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Heated Oxygen Sensor (HO2S)

EC-HO2S-014
=

IGNITION SWITCH
ON or START

FUSE Refer to EL-POWER.
410A | BLOCK

, (J/B)

mm: Detectable lineBR/Y for DTC
1 wee: Non-detectable

nar line for OTC

ED
BR/Y

|
BR/Y

fs
HEATED
OXYGEN
SENSOR

€23)

—3
£

“f

! {Tt
red
| |
i
i JOINT

| CONNECTOR~6
on

(jo—at—_ aoR W |
114 isl [ l

02H 02S ECM B BB
(ECCS iCONTROL e-! |
MODULE) A 1

€

Py [oe = KK > Refer to last page
3[4]516 W (4j2|3) GY (a[1tal1t4[4] cy (Foldout page) .

1.

Rodoqtosodiontogio7iod [4] 21374516] 71 {51 (15116147) 46] 19[20]24]e2] 134 34[35[30137/38139
OSHA 104414424 1391 141164116) | 8 | 9 [10]4.4/12/13} 4.4] LJ [23]}24/25/26[27)/28]29]30| (4014 1|42143}44/45/46/47]48] | HS.

HEC020
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Heated Oxygen Sensor (HO2S) (Cont'd)

Heated oxygen sensor heater control

Crankshaft position sensor

ECM Heated

Engine speed (ECCS »| oxygen
> control sensor

module) heater

The ECM performs ON/OFF control of the heated OPERATION
oxygen sensor heater corresponding to the
engine speed. Heated nsenEngine speed rpm oxyge Sor

heater

Above 3,200 OFF

Below 3,200 ON

Holder
COMPONENT DESCRIPTION

The heated oxygen sensor is placed into the front tube. It
detects the amount of oxygen in the exhaust gas compared to
the outside air. The heated oxygen sensor has a closed-end
tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to OV in leaner con-
ditions. The heated oxygen sensor signal is sent to the ECM.
The ECM adjusts the injection pulse duration to achieve the

Louver

Va Heater pad suconia \ ideal air-fuel ratio. The ideal air-fuel ratio occurs near the rad-
ti .bearing tube ical change from 1V to OV.

SEF406H

= 4
>
wo
o
8
3
>

5
jon

5
oO

0 H

Mixture ratio

Rich *-— Ideal ratio ——— Lean

SEF288D

EC-363
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B® MIXTURE RATIO

TOUCH START.

ACCELERATE TO 2000
RPM AND HOLD THEN

1800 2000 2200 i

TEST 8

[next ][ START |
SEF815L

CMPS*RPM (REF)

M/R F/C MNT

x MONITOR x NOFAIL LC]

2000rpm

RICH

| RECORD
MEC782B

Malfunction indicator
lamp

SEFOSIPA

'

Heated oxygen
sensor harness connector
ae

SEFO89PA

fina) DISCONNECT

we)
han DISCONNECT

TS.

ECM __ |O[CONNECTOR]|

(®) [a]

GIFAEY

EC735B

Heated Oxygen Sensor (HO2S) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK HEATED OXYGEN SENSOR
CIRCUIT.
1. Start engine and warm it up suffi-

ciently.
2. Perform ‘MIXTURE RATIO

TEST” in “FUNCTION TEST”
mode with CONSULT.

OR

OK

2. Make sure that ‘'M/R F/C
MNT” in ‘‘DATA MONITOR”
mode indicates “RICH” and
“LEAN” periodically more
than 5 times during 10 sec-
onds at 2,000 rpm.

OR
2. Stop engine and set ECM

Diagnostic Test Mode I!
(Heated oxygen sensor moni-
tor).

3. Restart engine and run it at
about 2,000 rpm for about 2
minutes under no-load.

4. Keep engine speed at 2,000
rpm and make sure that the
malfunction indicator lamp on
the instrument panel goes on
and off more than 5 times dur-
ing 10 seconds.

NG

3)

INSPECTION END

CHECK INPUT SIGNAL CIRCUIT.
1. Turn ignition switch ‘OFF’.
2. Disconnect heated oxygen sensor

harness connector and ECM harness
connector.

3. Check harness continuity between
ECM terminal and terminal @.
Continuity should exist.

4. Check harness continuity between
ECM terminal 4 (or terminal @)
and ground. .
Continuity should not exist.
lf OK, check harness for short.

NG

y

yok

®

EC-364

Repair harness or con-
nectors.
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"HeEQin
}O] CONNECTOR]|

® ©

MEC783B

| ECM

|D| = DISCONNECT

A €:>
(GED

Cy |
GQ eC

:
SEF646P

DISCONNECT Ra DISCONNECT

Ae de>
i— ry

| CM |O[connector]}] G]213)
1

(&)
MEC784B

Intake manifold

Engine ground

Mes

)

MEC750B

Heated Oxygen Sensor (HO2S) (Cont'd)

®

|
CHECK HEATED OXYGEN SENSOR OK Go to “CHECK
HEATER CIRCUIT. COMPONENT”.
1. Reconnect harness connectors.
2. Start engine.
3. Check voltage between ECM terminal

and ground with CONSULT or
tester under the following conditions.
Voltage:

Engine speed is below 3,200 rpm
Approximately 0V

Engine speed is above 3,200 rpm
Battery voltage

. NG

1D}
CHECK POWER SUPPLY. NG. Check the following.
1. Stop engine. e Harness connectors
2. Disconnect heated oxygen sensor CF),

harness connector. e@ 10A fuse
3. Turn ignition switch “ON”. e@ Harness for open or
4. Check voltage between terminal @ short between heated

and ground. oxygen sensor and
Voltage: Battery voltage fuse

lf NG, repair harness or
OK connectors.

y

CHECK OUTPUT SIGNAL CIRCUIT. NG. Repair harness or con-
1. Turn ignition switch “OFF”. nectors.
2. Disconnect ECM harness connector.
3. Check harness continuity between

terminal @ and ECM terminal Gi).
Continuity should exist.
lf OK, check harness for short.

OK
A

Loosen and retighten engine ground
screws.

Y

NG
CHECK COMPONENT

y
.

(Heated oxygen sensor heater).
Refer to ‘COMPONENT INSPECTION”
on next page.

OK
y

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

Trouble is not fixed.
y

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

Y

INSPECTION END

EC-365

Replace heated oxygen
sensor.
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Ae &

AECT45

Heated Oxygen Sensor (HO2S) (Cont’d)
COMPONENT INSPECTION

Heated oxygen sensor heater

Check resistance between terminals @ and @).
Resistance: 3.3 - 6.32 [at 25°C (77°F)]

If NG, replace the heated oxygen sensor.

EC-366
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IGNITION SWITCH
ON or START

140A

ee
 

<—
 <

4 
<—

 <
4 B

e
uU iv

]

U
v

\N=—T
M“s. ise

)
ra

U ~N w
o

FUSE
BLOCK
(U/B)

no
o

or
o
i
 

7-
4

na
<

Zzo
m

or
y

oe
 

|
oO

o 
m ms

)

Refer to EL-POWER.

L P/B P/B = P/B [Sb P/B 7

Torque Converter Clutch Solenoid Valve

EC-LKUP-01

Detectable line
for DTC

Non-detectable
line for OTC

’ ZN

Gy Qlel3) B
—

10/4 4]42}43]14]15]46)17]16/19[20] Ww

| es |
—

homi0d [4 [213] 4/5{[6[7 [o] 451 16/17] 46] 19]e0]24]221 [34]32]33]34]351 36137] 56139
tie (8 ] 9 f10f44}12/43 23|24[25/26|27 [28 |29|30| [404 4|42[43|44|45]46|47148
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P/B
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LKUP ECM

(ECCS
CONTROL
MODULE)

Ref to last
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SYSTEM DESCRIPTION

Throttle position sensor

Torque Converter Clutch Solenoid Valve (Cont'd)

Throttle valve opening angle

Y

Engine coolant temperature sensor

ECM

Engine coolant temperature (ECCS

4

Vehicle speed sensor

control

Vehicle speed

y

The A/T lock-up is controlled by the ECM through
the torque converter clutch solenoid valve. When
the ECM detects any of the following conditions,
the ECM switches the torque converter clutch

module)

Torque converter

Y
.

more.

solenoid valve OFF to accomplish lock-up opera-
tion. While the vehicle is in conditions other than
beiow, the torque converter clutch solenoid valve
is always set to ON, releasing the lock-up oper-

clutch solenoid

valve

e@ Throttle position is open.
e Engine coolant temperature is 70°C (158°F) or

e Vehicle speed is 58 km/h (36 MPH) or more.

ation.

B DIAGNOSTIC PROCEDURE
A py CONNECT

HS. €: (EA) INSPECTION START
| ecm — [O[connector]|

115 A

“m\S CHECK CONTROL FUNCTION. OK. CHECK COMPONENT
1. Jack up drive wheels. (Torque converter clutch

S 2. Start engine and warm it up suffi- solenoid valve).
5 ciently. Refer to ‘Electrical Com-Y ofbN 3. Shift selector lever to ''D'' position. ponents Inspection” in

(O_O 1 4. Check voltage between ECM terminal AT section.
connect ~ G15) and ground under the following if NG, replace torque
€ > (EE) conditions. converter clutch solenoid

HS. Voltage: valve.
— ; Accelerator pedal is depressed

| ECM — |O[CONNECTOR]} [Vehicle speed is above OK
118 58 km/h (36 MPH).]

. Battery voltage
o) Accelerator pedal is fully J

SA, EAL released INSPECTION END
TM Approximately 0V

& (EI :
iol Y °

MEC785B NG

CHECK POWER SUPPLY.
1. Stop engine.

y

NNTorque converter \. \
clutch solenoid valve, |
harness ory \

Al |

MEC279BA

2. Disconnect torque converter clutch
solenoid valve harness connector.

3. Turn ignition switch ON”.
4. Check voltage between terminal @

and ground.
Voltage: Battery voltage

OK

®

EC-368

Check the following.
e@ Harness connectors

(E24),
e 10A fuse
e@ Harness for open or

short between torque
converter clutch sole-
noid valve and fuse

lf NG, repair harness or
connectors.
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DISCONNECT

| |
PD OF L

yoo

Torque Converter Clutch Solenoid Valve (Cont'd)

SEF513Q

DISCONNECT RS DISCONNECT

“AE: TS
{ecm — [olconnectorl| GIFED

115

[a] (
SEF514Q

@

CHECK OUTPUT SIGNAL CIRCUIT. NG. Check the following.
1. Turn ignition switch “OFF”. @ Harness connectors
2. Disconnect ECM harness connector. (£203),
3. Check harness continuity between e Harness connectors

ECM terminal and terminal @. i101),
Continuity should exist. e Harness connectors
If OK, check harness for short. (mas),

e Harness for open or
OK short between ECM

and torque converter
clutch solenoid valve

lf NG, repair harness or
connectors.

° Yv
NG

CHECK COMPONENT
(Torque converter clutch solenoid
valve).
Refer to ‘Electrical Components
Inspection” in AT section.

y

Jok

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

JTrouble 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-369

Replace torque converter
clutch solenoid valve.
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Malfunction Indicator Lamp (MIL) & Data Link
Connector (DLC) for CONSULT

IGNITION SWITCH _ _ON or START EC-MIL-0O14

] Refer to EL-POWER.
40A 7.5A Br REK mmm: Detectable line

(5/8) far DTC

oum © Non-detectable
| line for DTC

hen Ns] 4

Y G

Y G

[30] [7]
METEAY DATA LINK
(MALFUNCTION CONNECTOR9 INDICATOR FOR CONSULT

Mi
32

eel GT er sr (
OR/L G/B GY/L G/R G/W B

G/B GY/L

JOINT fst [eq
CONNECTOR-5

OR/L G/B GY/L G/A G/W

GB Gey Ga-G5-(-G9
OR/L G/B GY/L G/R G/W

| I ! { I
OR/L G/B GY/L G/A G/W

fe4] [71 fis) fe) fal I ] I ]
LED-R SCI SCI CHECK SCI ECM BBBBB

ECCS(In) (Out) GONTROL o-! o-!
MODULE) L L

ED

3D Refer to last page

40(391(30137/36(25134] Ww BS ioj1itaiaia) GY
«5

314 S56] 718] 449) 111] 1Jelelelalalala] “2d
Ofsoeefispiaseli7iieligioo} «ow d4[4taisis[slelelel6p on

cc On 1.
—

iooatopio4iogioqio7iod | 421314] 516 7}[o] 45]16]17]16]49|20]e4 ee] [34 |3elaa134]25lse]3713]39 tei)
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INJECTION SYSTEM

By-pass passage (Fuel temperature is cold)

pee return passage

Fuel filter
MN

Fuel return control valve
= (Only models for frigid areas) Injection nozzle

Fuel tank

Fuel temperature: Hot Fuel temperature: Cold

Check valve
ToFrom
fuel tank ~~injection pump

Return valve

To fuel tank = From injection pump

Return valve
Bimetal

Element Element
SEF151R

Fuel return control valve <
~ e}

pe

Drain cockrT
To fuel tank <<

From fuel tank <>

Priming aa vow a ANY ~~ \

Fuel cut solenoid

DL
Pst 0R

EC-371



VE-TYPE INJECTION PUMP

SEC. 135°1869211
{0} 24 - 27

(2.4 - 2.8, 17 - 20)

fy} 6.3 - 8.2 \O
(0.64 - 0.84, 55.6 - 72.9) a,

/

{} 59 - 69 (3.2 - 3.8, 23 - 27) @
(6.0 - 7.0, 43 - 51)

Ss Front of
engine 49 - 59PPD 5 Nem (kgm, feb 1.6 - 24, 12 - 15 (2.4 - 2.8, 17 ~ 20) m (5:0 - 0.0; 26 - 43)fg] : N-m (kg-m, in-tb) WG = als ) , ” SEF153R

@ Engine slinger @ > Injection pump bracket @ Water hoses
@ > Rear back cover @® Bracket Injection pump
@ Injection pump sprocket ) Bracket @ Key

S/n Nee | Removal
qi Cores / vo . oo, .

at \y\ 1. Puta matchmark across injection pump and injection pump
Alignment mark 3}= remar Tes Nes Za bracket.

Alignment mark . <j Ce 2. Disconnect battery © cable, electrical connectors and
a

N 2) To“t | EOL ae st Ic accelerator wire.
aes 19 a oY ;
J dy » L

peel _ TAK
SEC541B

VA _// \ 3. Set No. 1 piston at TDC on its compression stroke.
Injection timing mark ) TDC: Crankshaft pulley notch without painted mark
alow panies ma ¢ 4. Disconnect water hoses for cold start device.

5. Remove fuel hoses (supply, return and spill) and injection
tubes.

6. Remove air duct and injection pump timing belt cover.
7. Remove injection pump timing belt.

Refer to EM section (‘Injection Pump Timing. Belt’).

SEC573BA

EC-372



VE-TYPE INJECTION PUMP
Removal (Cont'd)
8. Remove injection pump sprocket with Tool.
e@ Remove key from injection pump shaft and store safely.

SEF154R

9. Remove injection pump assembly.

Installation
wg =a) N 1. With matchmarks aligned, install injection pump.
NS Foren a

sy > OEc] NI] ze LLae sis
a a ay;

° |ébe SEC541B
Alignment 2. Install! key on injection pump shaft, then install injection
mark pump sprocket.

@ Use mark “A” on sprocket.
3. Install injection pump timing belt.

Refer to EM section (‘Injection Pump Timing Belt’).

SEF155R

4. Adjust injection timing.
Refer to “Adjustment” on the next page.

5. Install all parts removed.

EC-373



VE-TYPE INJECTION PUMP

SEF777A

SEF778A

injection timing mark } -
NEN (Yellow ate 0)

SEF780A

SEF779A

Adjustment

INJECTION TIMING ADJUSTMENT (Plunger lift
adjustment)

Preparation of cold start device

1. Turn cold start device linkage clockwise.
2. Set a suitable block [Thickness: about 15 mm (0.59 in)]

between cold start device plunger and linkage rod.
3. Turn crankshaft 2 turns clockwise to set the device to nor-

mal position.

Checking

1. Set No. 1 piston at TDC on its compression stroke.
TDC: Without painted mark

2. Remove injection tubes and air bleeder on the back of injec-
tion 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 20 to 25 degrees,
then set dial gauge indicator to 0 mm (0 in).

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

Pump timing mark: Yellow painted mark
Injection timing: 8° BTDC

7. Read plunger lift.
Plunger lift:

0.79 - 0.85 mm (0.0311 - 0.0335 in) at pump timing
mark

@ When repeating the checking, start with step 5.

Adjusting

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

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

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

2. Tighten injection pump securing bolts and nuts.
Nut:
(Oj: 13 - 18 N-m (1.3 - 1.8 kg-m, 9 - 13 ft-lb)
Bolt:
(Oj: 49 - 59 N-m (5.0 - 6.0 kg-m, 36 - 43 ft-lb)

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.
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VE-TYPE INJECTION PUMP
Adjustment (Cont'd)

a IDLE SPEED AND MAXIMUM SPEED ADJUSTMENT

She O &) © ~ | CAUTION:
is Yy @ Do not remove sealing caps unless absolutely necessary.lo 5 e Never disturb full-load adjusting screw because this alters

the mixture ratio and may result in serious engine prob-
—S) =1¢ lems.

0 e Do not adjust maximum speed adjusting screw to a point
_ ue exceeding specifications, because exceeding the maximum

Full-load adjusting screw :
ww speed may cause engine damage.

2 7 @ When attaching tachometer pickup, remove fuel tube
“SEC542B clamps. (Refer to tachometer instructions.)

S laa idje speed adjustment
. 2D 2 e Refer to MA section.ZN wz \o @®) Yi . __ Idle speed: 700*>° rpmZY RNP L/P

> LET idle speed adjusting screw~

Q ii Sy “ ‘
/ Soe NOe: <I

SEF156R

— Maximum speed Maximum speed adjustment
adjusting screw j. Start engine and warm it up until coolant temperature indi-

cator points to middle of gauge.
2. Connect tachometer pickup to No. 1 fuel injection tube.

Refer to the instructions on tachometer.
Depress accelerator pedal fully under no-load and read the
tachometer indication.

Maximum engine speed (Under no-load):
5,400 rpm

4. If indication is lower than specified maximum engine speed,
adjust using maximum speed adjusting screw.

5. After adjustment, tighten lock nut securely and plug it with
a sealing cap.

oe

Dash pot adjustment

1. Warm up engine to normal operating temperature.
2. Attach tachometer and adjust touch speed using adjusting

screw.

Touch speed: 1,300 rpmBA Ba
Hi[Fa HN pot a

II
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INJECTION NOZZLE

Nozzle side

t
ZDFal J

Combustion
chamber side

SEF668A

SEF669A

Holder

q
Adjusting shim

Nozzle rent? By
Nozzle body (

Nozzle spring

Push rod

L Distance piece

~~Nozzle nut
SEF670A

CAUTION:
Plug flare nut with a cap or rag so that no dust enters the noz-
zle. 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 washers from nozzie end.
3. Install injection nozzle in the reverse order of removal.

Injection nozzle to engine:
(Oj: 59 - 69 N-m (6.0 - 7.0 kg-m, 43 - 51 ft-lb)
Injection nozzle to tube:

: 22 - 25 N-m (2.2 - 2.5 kg-m, 16 - 18 ft-fb)
Spill tube:
(}: 39 - 49 N-m (4.0 - 5.0 kg-m, 29 - 36 ft-lb)

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
1. Loosen nozzle nut while preventing nozzle top from turning.

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

Inspection
Thoroughly clean all disassembled parts with fresh kerosene or
solvent.
e If nozzle needle is damaged or fused, replace nozzle

assembly with a new one.
e If end of nozzle needie is seized or excessively discolored,

replace nozzie assembly.
e@ Check nozzle body and distance piece for proper contact. If

excessively worn or damaged, replace nozzle assembly or
distance piece.

e Check distance piece and nozzle holder for proper contact.
lf 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
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.

SEF830

2. Clean oil sump of nozzle body using Tool.

KV11290122

SEF831

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

KV 11290150

SEF832
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INJECTION NOZZLE

Cleaning (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.

KV 11290220

SEF833

5. Decarbonate nozzle needle tip by using Tool.
KV11290140

SEF834

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.

SEF835

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

SEF671A

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

Holder to nozzle nut:
(CO): 78 - 98 N-m (8.0 - 10.0 kg-m, 58 - 72 ft-lb)
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INJECTION NOZZLE

EF791A

SEF672A

Adjusting shim

SEF673A

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

INJECTION PRESSURE TEST

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

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

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

Initial injection pressure:
Used

12,259 - 13,239 kPa (122.6 - 132.4 bar,
125 - 135 kg/cm”, 1,778 - 1,920 psi)

New
12,749 - 13,534 kPa (127.5 - 135.3 bar,
130 - 138 kg/cm”, 1,849 - 1,962 psi)

Always check initia! injection pressure using a new nozzle.

4. To adjust injection pressure, change adjusting shims.
a. Increasing the thickness of adjusting shims increases initial

injection pressure. Decreasing thickness reduces initial
pressure.

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

Refer to SDS for adjusting shim (EC-419).
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INJECTION NOZZLE

Test and Adjustment (Cont'd)
LEAKAGE TEST

1. Maintain the pressure at about 981 to 1,961 kPa (9.8 to 19.6
bar, 10 to 20 kg/cm’, 142 to 284 psi) below initial injection
pressure.

2.. Check that there is no dripping from the nozzle tip or around
the body.

Good Faulty

SEF674A

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

SPRAY PATTERN TEST

1. Pump the tester handle one time per second.
UW 2. Check the spray pattern.

é

_|L
Good |

EF794

3. If the spray pattern is not correct, clean or replace nozzle.
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FUEL SYSTEM CHECK

Priming Pump Check
Before checking priming pump, make sure that fuel filter is
filled with fuel.
1. Disconnect fuel return hose.
Place a suitable container beneath hose end.
2. Pump priming pump and check that the fuel overflows from

the hose end. If not, replace priming pump.

Fuel Cut Solenoid Valve
1. Disconnect fuel cut solenoid valve harness connector and

_ check voltage.Fuel cut solenoid \\
valve connector

Ignition switch Voltage

OFF ov

ON Battery voltage

Check fuel cut solenoid valve for circuit continuity.
Remove fuel cut solenoid valve and check that plunger
moves smoothly and that spring is normal.

OnSEC545B
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CRANKCASE VENTILATION SYSTEM

> Fresh air

\ et hose
1 W/\ OR\ CNG \

eRocker =Wz
SEF157R

Ventilation 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
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Component Parts Location

Solenoid timer

Fuel cut solenoid :
. Engine speed sensorEngine coolant [

temperature sensor pees solenoid valve _
———_______| Fuel filter

Cf
a Oo

ex F AZ 0 .
= ¢:al I |

BR) Rs Sft & ieFy aa

Cooling fan
relay-3

i?)
ie

|
Q \}-~o

“ Glow plugs
Glow relay

SEF158R

aL) \
r-ECM

J tenaine control
TM module)

< 0

< p
S \

SEF159R



ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Ignition key

System Chart

Engine coolant temperature

sensor

y
vy

Engine speed sensor

Air conditioner switch

Battery voltage

Y
Yy

Vehicle speed sensor ¥

ECM

(Engine

control

module)

Quick-glow system Glow relay & glow lamp

Partial load advance (PLA)

control
Solenoid timer

Cooling fan control y Cooling fan relay

Air conditioner cut control Y Air conditioner relays
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TROUBLE DIAGNOSES

\
ECM
(Engine control

ECM harness protector

MEF603D

Thin wire Tester probe

SEF3671

ECM Terminals and Reference Values

PREPARATION

1. ECM is located behind the center console panel. For this
inspection, remove the center console under cover.

2. Remove ECM harness protector.

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

101/102/103}104)} 1]2!3)4)5)6

105/106/107;108|| 8; 9 (10) 11/12/13

21 22 23 24 25 26 277 lO 15116117118/19]20
14 28/29|30131/32133 34 35 36 37 38 39 40

SEF162R
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TROUBLE DIAGNOSES

ECM INSPECTION TABLE

ECM Terminals and Reference Values (Cont'd)

“Data are reference values.

TER-

MINAL ITEM CONDITION *DATA
NO.

[Engine is running]

L. Both A/C switch and blower fan switch are | Approximately OV
8 Air conditioner relay “ON”.

[Engine is running. BATTERY VOLTAGE
L. alc switch is “OFF”. (11 - 14V)

Engine Is running. BATTERY VOLTAGE

9 Cooling fan relay (Low L Cooling fan is not operating. (11 - 14V)
speed) (Engine is running||

1VL. Cooling fan is operating.
[Engine is running.}

BATTERY VOLTAGE
. ; L Cooling fan is not operating. (11 - 14V)

10 Cooling fan relay (High Cooling fan is operating at low speed.
speed) —— :

[Engine is running
| 1V

Cooling fan is operating at high speed.

Engi lant t ratur 0 - 5.0V15 gine coolant temperature [Engine is running|| Output voltage varies with
sensor .

engine coolant temperature.

25 = eet BATTERY VOLTAGE
37 Power supply for ECM ignition switch “ON (11 - 14v)

(ignition switch “ON"| Approximately OV

28 Start signal
ignition switch “START"| BATTERY VOLTAGE

(11 - 14V)

ignition key is not inserted.| ov

BATTERY VOLTAGE (11 -
30 Key-in switch __ __ 14V) [for 3 seconds at

ignition key is inserted,| .
engine coolant temperature

. of approx. 60°C (140°F) or
less]

[Engine is running]

L Both air conditioner switch and blower fan | APProximately OV
31 Air conditioner switch switch are ‘‘ON”.

[Engine is running] BATTERY VOLTAGE
L. Air conditioner switch is “OFF”. (11 - 14)

38 Power suppl [Ignition switch “OFF” BATTERY VOLTAGE
pply (11 - 14v)

106 Glow relay Refer to ‘‘Quick-glow System’.
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TROUBLE DIAGNOSES [cp |
ECM Terminals and Reference Values (Cont'd)

“Data are reference values.

TER-

MINAL ITEM CONDITION *DATA
NO.

[Engine is running]
| BATTERY VOLTAGE

Engine coolant temperature is lower than (11 - 14V)

10°C (50°F).
108 Solenoid timer

[Engine is running,|

L Engine coolant temperature is higher than | APProximately OV
10°C (50°F).

EC-389



TROUBLE DIAGNOSES

SYSTEM DESCRIPTION

Quick-glow System

Ignition key Ray-In switen and key position _» ECM |_| Glow relay Glow plugs
(Engine

. control
E olant t {Engine coolant temperature sensor ngine coolant temperature p| module) ae Glow lamp

Ignition START -switch ON | ; | 1 f
Key Noo I, H ms 7switch OUT 4 {. bh i | joe | |
key ONE Po FRE ere |
timer ON ir To | | To vl To + To +4 T' +a To |

Lamp ore F 1 J LT] , iJL SL
on. Leet lq be Te heal Te || | | jo Te Jeol Th

T Ts | | | Ts | | Ts T's
!

| | ! | | |
Glow piug
temperature

Normal operation Operation after Leaving key in Repeating key IN Repeating key ON
key timer is OFF ON position and OUT and OFF

T= t-te wat To 2 80% of To rags
when T; — 0.5 > Te when To < Te when T. 2 3 sec. Ts & Ta
L= Ts
when T, - 0.5 = Te b= To

SEC550B

When the ignition key is inserted into the key
cylinder, the engine control module turns on the
relay and the ‘‘high-level” electric current flows
through the glow plugs and heats them up
quickly. When the ignition switch is turned on, the
control module turns on the indicator. After T,
seconds have passed from key in, the control
module turns off the indicator.

While cranking, the relay remains on. The relay
automatically turns off after T, seconds have
passed from the engine start.

Engine coolant temperature sensor

Second Engine coolant tempera~ Resistance (kQ) Remarks
ture °C (°F)

To 3.1-3.9 — —~

5.0 - 7.0 -25 (-13) 19.7

T, 18-32 20 (68) 2.5

0.8 - 2.2 60 (140) 0.6

17.0 - 23.0 Lower than 60 (140) More than 0.6

"3 4.0 - 6.0 Higher than 60 (140) Less than 0.6
255 - 345 Lower than 60 (140) More than 0.6 When alternator is

i Less than 10 Higher than 60 (140) Less than 0.6 working
45 - 25 Lower than 60 (140) More than 0.6 When alternator is nat

(T4) 3-7 Higher than 60 (140) Less than 0.6 working
Ts 0.1-0.9 _ _
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TROUBLE DIAGNOSES

temperature sensor

SEL7S0HA

Key-in switch
torharness connec SEF93aP

Quick-glow System (Cont'd)
DESCRIPTION

Engine coolant temperature sensor (ECTS)
The engine coolant temperature sensor detects engine coolant
temperature and transmits a signal to the ECM.
Electrical resistance of the thermistor decreases in response to
the temperature rise.

Key-in switch EC

The key-in switch is built into the key cylinder. The ECM detects
the key position and controls the key-in glow system.
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TROUBLE DIAGNOSES

Quick-glow System (Cont'd)

IGNITION SWITCH| |IGNITION SWITCH 4
START ON or START

| FUSE
( 7.5A 10A 140A |BLOCK | Refer to EL-POWER.

(J/B)

IN4] NAG mT [Nea] <>: LHD models
B/Y BA BR Y ~ <A>: RHD models

Y

[30] compinaTION
METER
(GLOW LAMP)

Bz} &32
oR

B/Y BR BR oR

28] [25] exall 5]
START IGN IGN G/L ECM

(ENGINE
CONTROL
MODULE)

GND-C GND-C GND-A GND-A TW
L261) L393} [o4)) {{105)} L155)

B B B B G/B
I | i | To engine coolant

Qua @ eee @® temperature sensor
(Refer to EC-COOL/F.)

t
!

g Bm

Refer to last page
(Foldout page) .

33[32134130 i \ealesie7| M32) a5)
42}41{40{39/|38(37(36[35]34} w

r——1
2 oe

foModiodiod | 4lel3|4|5l6 7{[o] T5]16] 17148149120 let]eclesledlenlesle7
H.S.105)100)1071109 14[42[43]14| LI loefoolso[31|ae(aais4iasiseia7iseisol4o| |B

i

oO -_ O
o

HECO88

EC-392



TROUBLE DIAGNOSES

Quick-glow System (Cont'd)

EC-GLOW-02

@ 4

i FUSE Refer to EL~POWER.
24 41: 44 | La]

W/L B/R
| 7 <L>: LHD models

<R>: RHD models

KEY-IN
N |SWITCH

orf | GD

4 ¢¢ ¢$
BR/Y BR/Y W/L W/L W/R_ W/R

E104) © ay © laa E104 (al E101om Of op ce
BR/Y BR/Y W/L W/L W/R- W/R

rTP ft
1

) O
L 

2m 
D a

fb

BR/Y W/L W/R

[30] [38] Ewa
KEY BATT G/R ECM GLOW

MODULE) Eels
~ OF FF

poo oe ep ee ee ee ewe 4 
Refer to last page

_ (Foldout page) .

eS Cis i f4]/€6D — €63 — E639 ; a]1fel Ww '2] c fl w fy w 1} B (MED , E10h
iis E106

rrr,

homoonoatod 1112131415] 6 7{(o] 15[16]47]40|19]20]24[eeles|e4|eslen|e7] | USD | KN
1064106/107}108| | 8 | 9 [10] 4[42f43/14] J Jes[eg|3o]31]32[33}34[35]36]37138]39/40] } H.S

HEC089
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TROUBLE DIAGNOSES

_ Soo| t>~= Connecting plate nuts
hy] 1.0 - 1.5 Nem—~

\ (0.1 - 0.15 kg-m,°
8.7 - 13.0 in-Ib)

oO

“N

« SE
Glow relay |
harness connectors

|) iN W

Quick-glow System (Cont'd)

INSPECTION START

[2

SEF939P

BI
iy DISCONNECT (Ce

TS.

Bal

® OF

7 SEF940P

CIC & rst
HS. TS.

[L_ecm — [ol connector}
106 2

SEF941P

ID
hs DISCONNECT

TS. Glow
£515) fo] plug

an?)[2]

(ce
SEF942P

Y

Check fuel level, fuel supplying system, NG | Correct.
starter motor, etc. -

OK

t

Check that all glow plug connecting NG | Install properly.
plate nuts are installed properly. -

OK
y

CHECK OVERALL FUNCTION. OK | CHECK COMPONENT
Check entire quick-glow system. (Refer - (Glow plug).
to ‘System Operation Check’’ on next See page EC-397.

page.)

ING

CHECK POWER SUPPLY AND GROUND {NG | Repair harness or con-
CIRCUIT. "| nector.
(Refer to ‘Power Supply and ground

circuit for ECM”, EC-396).

OK

3)
CHECK VOLTAGE BETWEEN GLOW NG | Check the following.
RELAY AND GROUND. "| @ 7.54 fuse
1) Check voltage between terminals e 75A fusible link

@, @ and ground with tester. e@ Harness continuity
Voltage: Battery voltage between glow relay

and fuse
K7 If NG, repair harness or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Check harness continuity between nectors.

ECM terminal and terminal @.
Continuity should exist.

OK

LD) ’
CHECK HARNESS CONTINUITY NG | Repair harness or con-
BETWEEN GLOW RELAY AND GLOW

PLUG.

1) Disconnect ECM harness connector.

2) Disconnect glow retay.

3) Check harness continuity between

giow relay terminal @ and glow
plug.

Continuity should exist.

JoK

EC-394
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TROUBLE DIAGNOSES [eo]

Quick-glow System (Cont'd)

®

CHECK COMPONENTS NG
(Glow relay, Glow plug, Engine coolant

temperature sensor, Key-in switch, Igni-

Replace malfunctioning

component(s).

tion switch).

Refer to ‘Component Inspection” (EC-

397).

OK
Y

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.

START [

Ignition ON
key (N

our ——-

BATTERY

Voltage

OV
SEC555B

START [

Ignition ON

key IN jf
OUT

BATTERY

Voltage |
OV —_——

SEC556B

SYSTEM OPERATION CHECK
Set voltmeter between glow plug and engine body.

1. Key-in glow system
e Read voltage when ignition key is inserted into ignition

switch.
Voltage:

Battery voltage for about 3 seconds

2. Quick-glow (Pre-glow) system
1) Turn ignition switch ‘‘ON” 3 or more seconds after key-in.
2) Read voltage.

Voltage:
Battery voltage for about 20* seconds
* Coolant temperature is lower than 60°C (140°F).
* Repeating ignition key “ON” and “‘OFF’’ may

change the time.
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TROUBLE DIAGNOSES
Quick-glow System (Cont'd)
3. Quick-glow (Cranking) system

START - 1) Disconnect ‘‘S” terminal for starter motor to prevent engine
Ignition ONTM iF from cranking.
key IN 2) Read voltage when ignition key is turned to “START”.

Voltage:
OUT Battery voltage’

- * For about 20 seconds after returning ignition switch
BATTERY - to “ON”.

Voltage aa
ovl

SEC557B

4, After-glow system
1) Connect ‘‘S’’ terminal to starter motor.
2) Start engine and read voltage.

Voltage:
Battery voltage for 5* minutes

START -

Ignition ON + [* ' Engine runninkey INP n° °
OUT L ——~

BATTERY -

Voltage

Ovi -— SEC558B

* Coolant temperature is lower than 60°C (140°F).

POWER SUPPLY AND GROUND CIRCUIT FOR ECM
DISCONNECT

py. Lo 1. Disconnect ‘'S” terminal for starter motor to prevent engine
= from cranking.

2. Disconnect ECM harness connector.
3. Check terminals @ , 69 , Gan, for ground continuity.

Continuity should exist (0).
e If NG, check ground harness.

@ UU

ECM |o|fol connector]
_26:39-101-105 339-101-105

SEF943P

4. Check voltage at each terminal according to the following
CONNECT

py chart.
HS.

I ECM [ol connector] Terminal No. Ignition switch position Voltage
vi Ee OFF (Not inserted)
“\ Battery voltage

OFF (Not inserted)

(Ea) (&, ® OFF (Not inserted) av
G@ @ 1) GH OFF (inserted) Battery voltage

=) =) - OFF ov
SEFO44P @, &@

ON START Battery voltage

OFF OV
®

ON START Battery voltage

OFF ON ov

START Battery voltage

EC-396



TROUBLE DIAGNOSES

SEC564B

SEF630K

Quick-glow System (Cont'd)
e If NG, check component parts and their related harness

according to the following chart.

Parts which should be checked

Terminal Fuse Glow in-
No. Battery | /Fusible alow Key-in ignition dicator | Harness

link relay switch switch bulb

@ x x Xx

4 X X X

@) x x x Xx
@, @ X x xX X

6) Xx X xX x x

x x x x

COMPONENT INSPECTION

Glow relay

1. Check relay for coil continuity.
Continuity should exist.

2. Check relay for proper operation.

Coil voltage Continuity Contact point

OV No OFF

12V Yes ON

Glow plug
1. Remove glow plug connecting plate.
2. Check each glow plug for continuity.

Continuity should exist:
Approximately 0.650

e If NG, replace glow plug.

EC-397



TROUBLE DIAGNOSES

Quick-glow System (Cont'd)

YC harness

/~ Glow nut

Connecting
plate

Washer

Glow plug

SEC565B

Spring washer

3. Install glow plug connecting plate securely.

Engine coolant temperature sensor

Check engine coolant temperature sensor resistance.

Coolant temp. °C (°F) Resistance kQ

~15 (5) 11.5

MEE 0 (32) 5.6
\

\ « 10 (50) 3.7
} . [Proj Engine coolant
yey 7] temperature sensor 40 (104) 1.2

{/ \ Pa . eptiamete a
° SEL750HA

SEF938P

Key-in switch

Check continuity between terminals of key-in switch connector.

Ignition key Continuity

Not inserted No continuity

Inserted Continuity should exist.

Alternator

Refer to ‘‘CHARGING SYSTEM” in EL section.

EC-398



TROUBLE DIAGNOSES

Partial Load Advance (PLA) Control

SYSTEM DESCRIPTION

: Engine cooiant temperature
Engine coolant temperature sensor >

ECM

Engine(Eng »| Solenoid timer
control

: Engine s moduleEngine speed sensor g! peed > )

This system switches the solenoid timer on and off corresponding to the engine coolant temperature and
engine speed. The solenoid timer operation advances and retards the fuel injection timing as follows:
@ The injection timing advances when the timer is ON, while it retards when the timer is OFF.
e When the engine stalls or the ignition switch is in the START position, the solenoid timer is set to

OFF.
e When the engine coolant temperature is lower than 10°C (50°F), the timer is set to ON.

DESCRIPTION

Solenoid timer

The solenoid timer switches on and off in accordance with a
signal from the ECM. This timer operation changes the pres-
sure in the injection pump, thereby controlling the fuel injection
timing.

Engine speed sensor

The engine speed sensor detects engine speed by monitoring
the rotation of drive shaft gear in the injection pump. The sen-
sor sends a signal of 37 pulses per drive shaft rotation to the
ECM.

SEF164R
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TROUBLE DIAGNOSES
Partial Load Advance (PLA) Control (Cont’d)

LHD models

EC-PLA-0O1
IGNITION SWITCH] [IGNITION SWITCH
ON or START START

10A 7.5A |FUSE Refer to EL-POWER
BLOCK
(3/6)

t—_ 15)
{IN49)} IN‘9]) IN4}
BR BR B/Y

BR BR B/Y

251 Eyal 2s]
IGN IGN START ECM

(ENGINE
CONTROL.
MODULE)

PLR REV GND-S GND-S TW

{[408]) L17]}) l23}) [38] {LAS}
L/Y B/W B/W G/B

(Refer to EC-COOL/F .)

i t I t To engine coolantr ) L_., temperature sensor
i

a ‘a’ B/W

L/Y B/W

L/Y B/W

| |
L/Y B/W

ae 
en

a 
oe

p

E INJECTION
PUMP

SOLENOID ENGINE €214
SPEEDTien SENSOR

Refer to last page
(Foldout page) .

VA —
(ale) G23) (ats) €2i4 CS),
\314/ Gy \617/ GY

: —
fooodiod | 112131 4/5161 7] [o| {talsel47]16) 49|e0[edlee|eslea]o5leoe7 aw
405]106107]106 | 8 | 9 [40]1.4}42]43] 414} 2 [28[29]30/34/32}33|34]35[36]37/38[39] 40} | HS

HECOg0
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TROUBLE DIAGNOSES
Partial Load Advance (PLA) Control (Cont'd)

RHD models

IGNITION SWITCH IGNITION SWITCH
ON or START START

( 10A ( 7.5A Beek Refer to EL-—POWER.

r q (J/B)

@i5)
(NS BS [N4]}
BR BR B/Y

BR BR B/Y

[25] [37] [es]
IGN IGN START ECM

(ENGINE
CONTROL
MODULE)

PLA REV GND-S GND-S TW

{[108]] {L471} l23]} [36] L45})
Y L/Y B/W B/W G/B

i { ; { To engine coolante lL. temperature sensor
i (Refer to EC-COOL/F.)

Y L/Y B/W

=== 4{9B]} - - - [412A]to © @ --- dh
Y L/Y B/W

Ab
== ---

Y L/Y B/W

Y L/Y tt
el (s] [4]

é : INJECTION
as PUMP

SOLENOID ENGINE E244
SPEEDTiNer SENSOR

Refer to last page
(Foldout page).

[21314 (415) Cid We), EE
5(6[7/8| cy \6]7/ Gy6

|

401/10211039104 ] 4 (273, 4/5167 [o] 15146[17]48]19|20|21/22|23|24)25/26127 i
105} 10644071408 | 8[ G [40[4.4]412[43] 4.4] I (28/29|30[34|32{33]34]35136[37/38/39/40] | H.S

HECC91
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TROUBLE DIAGNOSES

CONNECT

“A>
ae i

[-ecm _ |o| CONNECTOR]
108

(Ca

SEFO40Q

Partial Load Advance (PLA) Control (Cont'd)

INSPECTION START

x
SEFI65R

‘

CHECK OVERALL FUNCTION. OK

1) Start engine.

2) Check voltage between ECM terminal

and ground.

Voltage:

Engine coolant temperature is

lower than 10°C (50°F)

Battery voltage

Engine coolant temperature is

higher than 60°C (140°F)
OV

=—

Ej DISCONNECT
we»

ECM {o[ connector]

(Ce)

108

[2]

ts) DISCONNECT

Ede
[-]

Cw,

SEF949P

NG

BI] }

y

INSPECTION END

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Disconnect injection pump harness

connector.

3) Check harness continuity between

ECM terminal and terminal ©.
Continuity should exist.

NG

OK
Y

Repair harness or con-

nectors.

CHECK COMPONENT

(Solenoid timer, engine speed sensor).

Refer to “COMPONENT INSPECTION”

on next page.

NG

OK
¥v

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

y 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.

EC-402

Replace solenoid timer,

engine speed sensor.



TROUBLE DIAGNOSES

i DISCONNECT

€)
Solenoid timer

(514)
a

pe
al

SEFI66R

Partial Load Advance (PLA) Control (Cont'd)
COMPONENT INSPECTION

Solenoid timer

1. Disconnect solenoid timer harness connector.
2. Apply battery voltage to solenoid timer terminals and listen

for operating sound.

Condition Operating sound

With battery voltage applied Yes

Without battery voltage applied No

If NG, replace power steering oil pressure switch.

Engine speed sensor

1. Disconnect engine speed sensor harness connector.
2. Check resistance between terminals @ and 6).

Resistance: Approximately 1.6Q
lf NG, replace fuel pump.

EC-403



TROUBLE DIAGNOSES

Cooling Fan Control

SYSTEM DESCRIPTION

Vehicle speed sensor Vehicle speed y

ECM

; j (EngineEngine coolant temperature sensor engine coolant tefnperature >) control »| Cooling fan
module) relay(s)

Air conditioner switch Air conditioner “ON” signal >

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

Operation

or Air conditioner switch is “OFF”. ee Alr conditioner switch Is “ON”.

a2 2e
£ © 100 (212) © ¢ 100 (212)
a° a°
E 95 (203) E 95 (203)
2 2
e 90 (194) |- : 90 (194)
Gy 8

Ke) fe)8 8 Yy
wo a
9 20 ~=80 = 20 «80
& (12) (50) & (12) (50)

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

[__]: Cooling fans do not operate. [77]: Cooling fans operate at “Low” speed. Ry : Cooling fans operate at “High” speed.
SEF953P.

EC-404



TROUBLE DIAGNOSES
Cooling Fan Control (Cont'd)

7 EC-COOL/F-01IGNITION SWITCH
ON or a

BLOCK Refer to EL~POWER <E>: LHD models
410A 40a | (J/B) ene <R>: RHD models| "a fe

E106

a ECfe BR wA>To EC-COOL/F-03
pe 9

(SPEEDOMETER) te B/R
~ EE) BLY Gay R/Y

PU/R B/A rape p o@h
) a RLY Cee vy eo

PU/R

ca OSD hsb
VSP ECM Avy

(ENGINE
CONTROL
MODULE)

R/FAN2 _R/FAN4

(L10]] Lo J
LG LG/R

SPEED
SENSOR

L R “1é VEHICLE
CD' ED avy aC

mAs LG LG

LG/R ale LG/A Dam LG/A a>
(MB); E10 To EC-COOL/F-03

_—_

LG LG <L=() a |G ic>

f| Ou LG/R LG/R
O

Refer to last page1(21S ]4VENBIEl7 33a2131|0/EA\ Poeale7] USD) (Foldout page) ©
!

1

8} 9]10}44]42)43)}14]415]16] BAR 42144|40|391(38]37(36|35|34) Ww
{ {

08 a
6

 |

Gels) 1]2]3] 4] G02
Slel7le/ B 5[6{7[8] 8 (2) GY

=~

A0eftoelt07{108 [819 }40[4 1] 42}43]14] [oa}29/30]341/32|33]34]35]36|37]38}39140} } L
fomosiogiog 141213] 415/617 | |<} [tel4eld7[18)40120 [od |o2|oaled|os|op|e7 yp.

HECOg2

EC-405



TROUBLE DIAGNOSES
Cooling Fan Control (Cont'd)

EC-COOL/F-02
ENGINE COOLANT

Om) TEMPERATURE
NS SENSOR

220) <f>: LHD model[1] Le] : modgeisLt) Led <A>: RHD models
6/B T

O O
&
G/B G/B B/W B/W

203) 23) a
Go Gey
G/B G/B | |

G/B G/B B/W B/W
10D a E401) €10)Be} === - - 4(368} ra)CMs) CMB) CED)

G/B G/B B/W B/W

|
6/B B/W B/W

5] EET [Bell eM
TW GND-S GND-S iEtGINE

CONTROL
MODULE)

@39)

Refer to last page
(Foldout page) .

iv
423] 4] €203 (1{2) 3D CB) , E101

GY 5/6/7/6| cy \314/ GY

1

foqiomtosod 11] 213] 41516 7\ [0] 15]16]17[18]49]20]21]22}23|o4]o5|26 [27 Nei)
LOHOSI07108 | 81914044 1/42] 13] 44] 26|29130/34132(33134|35]36137136139] 40

EC-406
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TROUBLE DIAGNOSES
Cooling Fan Control (Cont'd)

BATTERY (Via EC-COOL/F-03
fusible link)

ir
@

Refer to EL-POWER.

30A 30A

Le]
7 G/W _

@ uu
To —_ @ pees § eeEC-COOL/F <Zf BR =I o- |

GY G/W BR GY LG/B

COOLING ch ie fel COOLING ro rai [el
FAN ll || FAN |

apenas)
LG/R G/B G/R LG G/Y

~~To <B o/iteall _ tT
EC-COOL/F <a —-04 LG eee 0 oe ——— {

————

G/B G/Y G/R

fl fel al
Lo Hi | COOLING Lo i | COOLING
(+) (+) | FAN (+) FAN

MOTOR—4 MOTOR-2

C) a () as
LG/B B LG/R B

@:
BB

2s
€3D ESD

Lf}57] €1), €i), E18) (1Je)\ €4D , E48)
316 BR BR BA \sl47 GY” GY

HEC094

EC-407



TROUBLE DIAGNOSES

“Silo rit
Cooling fan
telay-3

SEF168R

Cooling fan

G=p [

Cooling Fan Control (Cont'd)

INSPECTION START

CHECK COOLING FAN LOW SPEED NG Check cooling fan low
OPERATION. - speed control circuit.
1) Turn ignition switch “OFF”.

2) Disconnect engine coolant tempera-

ture sensor connector.

3) Disconnect cooling fan relays 1, 2

and 3.

4) Turn ignition switch “ON”.

5) Reconnect cooling fan relay 1.

6) Make sure that cooling fan operates

at low speed.

3)
OK

(Go to | PROCEDURE C |)

CHECK COOLING FAN HIGH SPEED NG |
OPERATION.

1) Turn ignition switch “OFF”.

2) Reconnect cooling fan relay-2 and

cooling fan relay-3.

3) Turn ignition switch “ON”.

4) Make sure that cooling fan operates

at high speed.

OK
Y

INSPECTION END

EC-408

Check cooling fan high

speed control circuit.

(Go to [PROCEDURE D1)



TROUBLE DIAGNOSES

Ss a DISCONNECT

de
6|3 rv,

Beh

| wa

Cooling Fan Control (Cont'd)

PROCEDURE C

INSPECTION START

CHECK POWER SUPPLY. NG | Check the following.
1) Turn ignition switch “OFF”. "| @ Harness connector

© OF 2) Disconnect cooling fan relay-1.
= SEFO56P 3) Turn ignition switch “ON”. e 10A fuse

4) Check voltage between terminals @ 30A fusible links
co. oO Sj | @, @, © and ground. e 75A fusible link

; ak Voltage: Battery voltage e Harness continuity
Cooling fan motor-2 Cooling fan motor-1 between cooling fan
harness connector harness connector OK

SRE relay-1 and fuse

e Harness continuity

between cooling fan
relay-1 and battery

If NG, repair harness or

connectors.

a y

fo) CHECK GROUND CIRCUIT. NG | Repair harness or con-
SEFS57P! | 1) Turn ignition switch OFF”. "| nectors.

2) Disconnect cooling fan motor-1 har-
1D] Pe ness connector and cooling fanist DISCONNECT Ede °

TS. motor-2 harness connector.
tS. 112) Cooling DI 3) Check harness continuity

613 fan between terminal @ and termi-
Ama motor) nal @) , terminal ©) and termi-

cs DISCONNECT nal @ .

[Q] TS. € > Continuity should exist.
le irs Cooling 4) Check harness continuity

m IEY, fan between terminal @ and body(ca [Q] motor-2 ground.
ly Continuity should exist.

SEF041Q

OK

rs DISCONNECT Sh DISCONNECT Y

€ Lo CHECK OUTPUT SIGNAL CIRCUIT. NG || Check the following.
1) Disconnect ECM harness connector. e Harness connectors

ay ie 2) Check harness continuity between isi),
; . ECM terminal () and terminal (2). @ Harness continuity

Cooling fan Cooling fan aaah ‘ i
motor-1 motor-2 Continuity should exist. between cooling fan

relay-1 and ECM
OK lf NG, repair harness or

(P connectors.

ser042a] | CHECK COMPONENT NG || Replace cooling fan
(Cooling fan relay-1). a relay.

DISCONNECT DISCONNECT Refer to ‘COMPONENT INSPECTION".
py. €) Las) (See page EC-412.)

HS. TS.

[L_ccm —_[olconnector]] yor
3 2FT] @)

(c

SEF958P

EC-409



TROUBLE DIAGNOSES

Cooling Fan Control (Cont'd)

®

!
NGCHECK COMPONENT >

(Cooling fan motors).
Refer to ‘COMPONENT INSPECTION”.
(See page EC-412.)

OK
Yv

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

t 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.

SSHfop YW GeO Cooling fan
Cooling fan relay-2
relay-3

Cooling fan

\

relay-1
SEF168R

PROCEDURE D

INSPECTION START

Y

Replace cooling fan
motors.

Cooling fan
relay - 2,3

CHECK POWER SUPPLY. 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-2, 3 terminals @), @ and
ground.

Voltage: Battery voltage

SEFQ59P

OK

EC-410

Check the following.
e@ Harness connectors

e@ 10A fuse
e@ 30A fusible links
e 75A fusible link
e@ Harness continuity

between cooling fan
relay-2, 3 and fuse

e Harness continuity
between cooling fan
relay-2, 3 and battery

tf NG, repair harness or
connectors.



TROUBLE DIAGNOSES

Cooling Fan Control (Cont'd)

DISCONNECT DISCONNECT |
A€ A €. Na

pa 6/3 | CHECK GROUND CIRCUIT. Repair harness or con-

Yao [of 1) Turn ignition switch “OFF”. nectors.
(2F 2) Disconnect cooling fan motor-1 har-

Cooling fan Ags ness connector and cooling fany-2
3{4/ motor-2, 3 harness connectors.
! Cooling 3) Check harness continuity

fan motor between terminal @) and termi-
harness nal @, terminal @ and termi-
connector nal @, terminal @ and body

Me} ground.
Continuity should exist.

OK
\.. - | | |

[Q | CHECK OUTPUT SIGNAL CIRCUIT. NG Check the following.
L » 1) Disconnect ECM harness connector. e@ Harness connectors

2) Check harness continuity between 101),
ECM terminal 4 and terminal @. e@ Harness continuity

(ca Continuity should exist. between cooling fan
relay-2, 3 and ECM

SEFOGOP OK If NG, repair harness or
n connectors.

DISCONNECT isa DISCONNECT y

pr. Lo eq =) | [ cHeck component NG | Replace cooling fan
— GE (Cooling fan relay-2, 3). relays.

| ECM Jo[connector]} Refer to “COMPONENT INSPECTION”
10 2 on next page.

OK
y

fa] (ES) CHECK COMPONENTS NG || Replace cooling fan
(Cooling fan motors). motors.

séFoasa Refer to ‘COMPONENT INSPECTION
on next page.

OK
y

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

1 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.

EC-411



TROUBLE DIAGNOSES

SEC202B

Cooling fan motor-1
harness connector

Cooling fan motor-2
harness connector

DISCONNECT

TS.

SEF044Q

Cooling Fan Control (Cont’d)
COMPONENT INSPECTION

Cooling fan relays-1, -2 and -3

Check continuity between terminals @ and ©, © and @.

Conditions Continuity

12V direct current supply between
; Yes

terminals @ and @

No current supply No

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.

Terminals
Speed

(®) (©)

Cooling fan Low @ C))
motor-1 High @,@ @,@®

Cooling fan Low @ iC)
motor-2 High @®,@ @, @

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

EC-412



TROUBLE DIAGNOSES

Air Conditioner Cut Control

SYSTEM DESCRIPTION

Air conditioner switch AIC ON signal x

ECM
(Engine a condi-

control —»| toner
Engine coolant temperature sensor Engine coolant temperature . | module) relay

The air conditioner is turned off under the following conditions:
RHD models :

e@ Engine coolant temperature is higher than 97°C (207°F)
LHD models

@ Engine coolant temperature is higher than 105°C (221°F)
For trouble diagnoses, refer to ‘‘TROUBLE DIAGNOSES” in HA section.

EC-413



TROUBLE DIAGNOSES

Air Conditioner Cut Control (Cont'd)
LHD models

EC-A/CCUT-01
IGNITION SWITCH 7
ACC or ON

7.5A
Refer to EL-POWER.> {Cel erer x0

Q7] (NaN INEwT ae BA | =
L/B LG/RLG/A

\

Imeee | | ha A/C
LG/A _ SWITCH

!fo 47
CONTOL ;A/L WLS AMP o

ON
rer an) & we

L G/B G/B G/Y

THERMISTOR —_ alLJ ! JUNCTION
To compressor: en Que _/ a (Refer to CONNECTORS)

ea HA-A/C.) Ley

Low | HIGH
ele SWITCH Lar [6]

NoRMAL| 42) 11 tacv-F Ico FAN
ON | SWITCH| SOLENOID

ea VALVE ont
G Le] L1 JDiy t 2 =
G A/L

fel feral “ow i ! i
BCOMP A/C ECM -— 8

CONTROL. oun!B BMODULE) zs & 4

Refer to last page
_ (Foldout page) .

3 Po] Had Eio?2X4] ~ W ,
sy KALetS] “y GD | C5

Po 1 Fl (UES)
1 F1€54 [fF] E65 |a “se ys ioe: [fe}4[5[sl “w

roqnoegio [1 [213] 4[5 16] 7| (| HElseLe7 Walssleo[eaee|eaTealoe|en|e7 ajoguogio7icg [es] [40]2 1} 42]13}14) LI Jaaj29)s0[34]32133)34)35)36137136)39140]| 1. |

HECO95

EC-414



TROUBLE DIAGNOSES
Air Conditioner Cut Control (Cont'd)

RHD models

EC-A/CCUT-02
IGNITION SWITCH
ACC or ON

Refer to EL-POWER.

E FUSE
S 7.5A

[6] (J/B)|
L/B LG/ALG/A ~ Lo/A lao"

i o—
' A/CLe/A THERMO ! om SWITCH

L/B L/Y Fr AMP. @eD a wa?
\

=

ON
24} €1

te TAcv-FIcO teL L/A THERMISTOA SOLENOID aha
VALVE

Quai _/A L/R L/R oy OE
B“L

DUAL- rua = oll
To compressor = LG/Bat wt eytren mm 1/R > (Refer to B Pa

- HA-A/C.) [6]NonmaL| €42) la FAN
JOINT ON | SWITCHL1 J) CONNECTOR-4 —- 45)

OFFG lt] (L4jjea f as
B B

G R/L é

el (ei rm | i |
COMP A/c | ECM B B BBB

MODULE) I e- e-
= = =

Refer to last page
Fy (Foldout page) .

f2h41] €16 1[2[3/-1 4/5] 6144 Eff
5] L 6|7/S[gsoltafia} w ky ije]3} WwW W , _—

i] t
1 E47) 1 Fi Gi Fi Gio: [4falzyalsla[ztil1f4) M6 o

G4l2) B 7 B B | qefelelale[s{s{s[3[3p P 1[2[3/4/516]) w

7

rouomtoyiog | 4213] 4] 5] 6] Z| [| [te|46[47 tals9|e0 |e |ealesled|eo|eo|o7 hs)
405061071108 1819140144 42]13114| 28}29)/30(31132|33}34]35}36|37138]39140 L

HECO096
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TROUBLE DIAGNOSES |

Fuel Cut Control

EC-FCUT-0O14

IGNITION SWITCH
ON or START

10a |5reE. | Refer to EL-POWER.¢ [25] | (J/8)
€106)

{[@10]) | <I>: LHD models
<A>: RHD models

BR BR
CS) €26)

BR

(71

é INJECTION
as PUMP

FUEL CUT
SOLENOID
VALVE

Refer to last page
(Foldout page) .

(afel314)\ 30 1J2[3/4| €203 (4[5\ 2 E06
\s{6[7[8/ 8B 5(6/718] cy \6[7/ GY
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR

Regulated pressure
kPa (bar, kg/cm’, psi)

299 (2.99, 3.05, 43.4)

Inspection and Adjustment

Idle speed*1 rpm

No-load*2

GA14DE, GA16DE for Europe and
Israel

AIT: 800 + 50

Models with daytime light system

M/T: 800 + 50

Models without daytime light system
M/T: 700 + 50 .

GA15DE
M/T: 630 + 50

A/T: 750 + 50

GA16DE for Australia

M/T: 675 + 50

A/T: 800 + 50

GA16DE except for Europe and Israel,
and Australia

M/T: 650 + 50

A/T: 800 + 50

Air conditioner: ON 900 or more

GA14DE, GA16DE for Europe and

Israel and GA16DE except for Australia
10°4 2° BTDC

Ignition timing GAI5DE

6°+2° BTDG
GA16DE for Australia

8°+ 2° BTDC

Throttle position sensor 0.40 - 0.60
idle position’3 Vv

“1; Feedback controlled and needs no adjustments
*2: Under the following conditions:

e Air conditioner switch: OFF
e Electric load: OFF (Lights, heater, fan & rear defogger)
@ A/T models: in ‘‘N" position

*3: Engine is warmed up sufficiently.

IGNITION COIL

Primary voltage Vv 12

Primary resistance :
A ly 0.5 - 1.0[at 20°C (68°F)} fe) Pproximately 0.5

Secondary resistance
Approximately 12

[at 20°C (68°F)] kQ

MASS AIR FLOW SENSOR

Supply voltage Vv Battery voltage

Output voltage Vv 1.2 - 1.8"

*: Engine is warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE
SENSOR

Temperature °C (°F) Resistance kQ

20 (68) 2.1-2.9

90 (194) 0.24 - 0.26

110 (230) 0.14 - 0.15

FUEL PUMP

Resistance [at 25°C (77°F)} Q Approximately 0.2 - 5

tACV-AAC VALVE

Approximately 10 (For Europe

: ° ° and Israel)
Resistance latze O77 F)) i 50 - 100 (Except for Europe and

israel)

INJECTOR

Resistance [at 25°C (77°F)] Q Approximately 10 - 14

RESISTOR

Resistance [at 25°C (77°F)} kQ Approximately 2.2

THROTTLE POSITION SENSOR

Accelerator pedal conditions Resistance kQ [at 25°C (77°F)]

Completely released Approximately 0.5°

Partially released 0.5-4

Completely depressed Approximately 4

*. Engine is warmed up sufficiently.

EC-417



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR
Fuel pressure at idling

kPa (bar, kg/cm’, psi)

Vacuum hose is connected
Approximately

235 (2.35, 2.4, 34)

Vacuum hose is disconnected
Approximately

294 (2.94, 3.0, 43)

Inspection

idle speed*1 rpm

No-load’2
45(in 'N” position) 800450

Air conditioner: ON 850 or more
{in “N” position)

Ignition timing 15° + 2° BTDC

Throttle position sensor idle

position Vv 0.35 - 0.65

*1: Feedback controlled and needs no adjustments
*2: Under the following conditions:

e Air conditioner switch: OFF
e Electric load: OFF (Lights, heater fan & rear defogger)

IGNITION COIL

Primary voltage Vv 12

Primary resistance

[at 25°C (77°F)] Q
0.5 - 1.0

Secondary resistance

{at 25°C (77°F)} kQ
Approximately 25

and Adjustment

FUEL PUMP

Resistance [at 25°C (77°F)} = Q Approximately 0.2 - 5.0

IACV-AAC VALVE

Resistance [at 25°C (77°F)] Q Approximately 10.0

INJECTOR

Resistance [at 25°C (77°F)] Q 10- 14

RESISTOR

Resistance {at 25°C (77°F)] kQ Approximately 2.2

THROTTLE POSITION SENSOR

MASS AIR FLOW SENSOR

Supply voltage Vv Battery voltage (11 - 14)

Output voltage Vv 1.3 - 1.7°

“: Engine is warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE
SENSOR

Temperature °C (°F) Resistance kQ

20 (68) 2.1-2.9

60 (122) 0.68 - 1.00

90 (194) 0.236 - 0.260

HEATED OXYGEN SENSOR HEATER

Resistance [at 25°C (77°F)] Q 3.3 - 6.3

Throttle valve conditions
Resistance kQ
fat 25°C (77°F)]

Completely closed Approximately 1

Partially open 1-10

Completely open Approximately 10

EC-418



SERVICE DATA AND SPECIFICATIONS (SDS)

VE-type Injection Pump

GENERAL SPECIFICATIONS Pump numbers

grit en Pump assembl; Engine Part number P y
Engine CD20 number

Idle speed FICD: OFF 700* CD20 16700-75J01 104740-2610

FICD: ON 800 Pump data is not yet available.
(Pump data will be given by Technical Bulletin, or

Dash pot touch speed = refer to CALIBRATION STANDARD published by
Maximum engine speed 5,400 ZEXEL.)

INSPECTION AND ADJUSTMENT

Installation of injection pump

Engine CD20

Plunger lift mm (in)

(Injection timing) 0.79 - 0.85
(0.0311 - 0.0335)

(equivalent to 8° BTDC)

Injection Nozzle

INSPECTION AND ADJUSTMENT Adjusting shims

Injection nozzle assembly Thickness mm (in) Parts No.

Unit: kPa (bar, kg/cm’, psi) 0.50 (0.0197) 16613-V0700

Initial injection pressure 0.54 (0.0213) 16613-V0702

New taro 13.594 (ers 5 a 0.58 (0.0228) 16613-V0704

ua ’ 0.62 (0.0244) 16613-V0706

Used ia 136. 178.1920) 0.66 (0.0260) 16613-V0708
0.70 (0.0276) 16613-V0710

0.74 (0.0291) 16613-V0712

0.78 (0.0307) 16613-V0714

0.82 (0.0323) 16613-V0716

0.86 (0.0339) 16613-V0718

0.90 (0.0354) 16613-V0720
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