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PRECAUTIONS AND PREPARATION

Special Service Tools

Tool b Engine
oot 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
NT830
KV10114400 ‘l" J a Loosening or tightening
Oxygen sensor wrench ) @ heated oxygen sensor
X —
NT636 a: 22 mm (0.87 in)

FOR CD ENGINE VE-TYPE INJECTION PUMP
Adjusting device on vehicle

Tool number
Tool name

Description

KV11229352

Measuring device

@ KVv11229350
Holder

(@ Kv11228360
Nut

® KV11229370
Pin

@ Kv11254410
Dial gauge

Measuring set length of plunger spring

NT570

KV11102900
Pulley puller

Removing injection pump sprocket

NT647
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

FOR CD ENGINE INJECTION NOZZLE

Tool number
Tool name

Description

KV11289004
Nozzie cleaning kit
@ KVv11290012
Box
(@ KV11290110
Brush
@ Kv11290122
Nozzle oil sump
scraper
@ Kv11290140
Nozzle needle tip
cleaner
® KV11290150
Nozzle seat scraper
® KVv11290210
Nozzle holder
@ KV11280220
Nozzle hole cleaning
needle

NT296

KV11292010
Nozzle centering device

NT293

KV11100300
Nozzle holder socket

NT563
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AlIR
BAG” (Dual 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 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 instaltation 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) “AlR
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.

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.
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PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

ECM WIRELESS EQUIPMENT
® Do not disassembly ECM (ECCS control e When installing C.B. ham radio or a
module). mobile phone, be sure to observe the
® Do not turn diagnosis mode selector following as it may adversely affect
torcibly. electronic control systems depending
e |If a battery terminal is disconnected, on its instalfation location.
the memory wili return to the ECM 1) Keep the antenna as far as possible
value. away from the ECM.
The ECM will now start to self-control 2) Keep the antenna feeder line more than
at its initial value. Engine operation can 20 cm (7.9 in) away from the harness
vary slightly when the terminal is of electronic controls.
BATTERY disconnected However, this is not an Do not let them run parallel for a long
e Always use a 12 volt battery as power indication of a problem. Do not replace distance.
source. parts because of a slight variation 3) Adjust the antenna and feeder line so
® Do not attempt to disconnect battery that the standing-wave ratio can be
kept smaller.

cables while engine is running.

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

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 ‘(‘/\

® 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. P i FUEL PUMP
¢ Do not disassemble IACV-AAC valve. ® immediately after starting, do not rev up ¢ po not opgratg fuel pump when there
® Even a shight leak in the air intake engine unnecessarily. . |Ts| r;o fuel in lines.
system can cause serious problems. * Do not rev up engine just prior to ghten fuel hose clamps to the
¢ Do not shock or jar the camshaft shutdown . specified torque.

position sensor.
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.
e Keep ECCS harness at least 10 cm (3.9
in) away from adjacent harnesses, to
prevent an ECCS system malfunction
due to receiving external notse,
degraded operation of ICs, etc.

Keep ECCS parts and harnesses dry
e Before removing parts, turn off ignition
switch and then disconnect battery

ground cable.

SEF320R
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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, eic.
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, eic.)

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

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

-Red
projection

Protector

SEF725H

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

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

o
-
S

Bend Break
SEF29tH
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PRECAUTIONS AND PREPARATION

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

OLD ONE

N \}_’*/ y
’ @l

/¢ \¢

MEF040D

~ ~

—HRCHECK —
e ~

/ 1\

SEF051P

Harness connector
for solenoid valve

Solenoid valve

oY

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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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram — GA14DE, GA16DE for

Europe and Israel
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram — GA15DE
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram — GA16DE except for Europe,

Israel and Australia

Joinquisip

OluUt JINg Josuss

uonisod jeysweos

* Jo)sIsuel) Jamod
‘102 uouby s/

15AjejeD

~

Aem sauy) i/ ﬁ

Yyoyms
ainssaud (0
Buusals Jamoy

youms
13U0RIPUOD Iy

Youms Joyqiyul

105uUds uabAxp

QAjeA pIoudjos o.r>4\

10303luy

\lngCQw Ho0ouy

— Juej00d suibug

i0suss
ainjesadwa)

{L/n)
BAjBA PIOUBIOS
104u00 sfund
19151UBD dVA3

(aneA pPious|os (JDI4 Uitm)
BABA DVV-ADVI

7777

siepow i/v

=0

J8UER|D
ny

108U3s
MO} Jre ssepy

igIsued
dvA3

LLL

LI

fr

=

dwnd jeng

\‘_Qm_:mw‘_

ainssald

i |

_ uel jang .&hf@\

Juoisod fesnaN m ¢ orid Hieds
‘ u
dwe;
iosuas pasds a)diysp J071e21pUI
O | uonounyew
(sinpow
joJjuod
5203)
ot , W03
15
youms ﬁ t
uoniuby

BAJBA 32840 [an4

SEF450QA

EC-15



System Diagram — GA16DE for Australia

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 canster purge control solenoid valve
Mass air flow sensor BPT valve

Throttle position sensor EGR valve

Power steering oil Fuel filter
pressure switch
| — :r:“'j—s
! e e [ /)

Engine coolant temperature
sensor

EVAP canister

=i i/t

IACV-FICD solenotd valve Distnibutor with built-in camshaft position

sensor, power transistor and ignttion coll
IACV-AAC vaive Heated oxygen sensor

Mass air flow sensor
X \ IACV-FICD solenoid valve
gﬂ

mm\‘\‘ﬂ‘ﬁ\‘
EGR valve & EVAP camster
purge control solenoid valve < '“ ) '

/ ’In]ector —_

- =\
] \ _ e i
% In] N LYACV-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 canister
pressure switch \
L \\j_J
) i
’
, ’ L

Mass air flow sensor

j O '
Engmne coolant temperature

sensor IACV-AAC valve sensor, power transistor and ignition coil
(with FICD

solenoid valve)

o} (e}
Distributor with built-in camshaft position

Oxygen sensor

IACV-AAC valve

(with FICD solenoid valve)
OSSs,
Engine coolant temperature sensor

,/%%

EGR valve

EGR valve & EVAP
canister purge \
control solenoid valve Y
(Only M/T models) !
&\ )
Mass air flow sensor

nock sen
Throttle position sensor Knock sensor

SEF123R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

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

Engine coolant
temperature sensor
Power steering oil
pressure switch

EVAP canister purge

Throttle position sensor

IACV-AAC valve
(With FICD solenoid valve)

Fue! filter

EVAP canister

control solenoid valve
{Only M/T models)
e et
N JE

= ]
1. 1. 1
e =/ 1. Il 1 1. 1
, ; Knock sensor !
VTC solenoid valve

Oxygen sensor

Engine coolant temperature sensor
VTC solenoid valve

EC-19

oY
Y T
\ O

L

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

Mass air flow sensor

IACV-AAC valve
(With FICD solenoid valve)

Intake manifold

N
\

Throttle position sensor

SEF451QA



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location — GA16DE for
Australia

EGR valve & EVAP

canister purge Throttle position sensor
Engine coolant temperature control solenoid valve IACV-AAC valve (with FICD solenoid valve)
sensor
: ; BPT valve EVAP canister
'F)’;)ev;zL rs:e:va?gh oil EGR valve Intake air
}_" ~ Fuel fiter /| temperature sensor
] \ T ’ — i}

j/; N

<

,
)

Mass air flow sensor

L Heated oxygen sensor \ Distributor with built-in camshaft position
(A/T models) sensor, power transistor and ignition coil
Oxygen sensor

{(M/T models)

Engine coolant temperature sensor } IACV-AAC valve (with FICD solenoid vaive)

Intake manifold
/ \

VTC solenoid valve

Throttle position sensor

SEF124R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

Behind the center console

ECM harness connector

SEF452Q
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

GA16DE for Australia
Throttle body

GA14DE, GA16DE for Europe

Collector

h— Pressure regulator

EGR valve

3-way connector

To air

cleaner Throttte body

To EVAP =3
canister

NS
2™ ~_ EGR valve & EVAP
g@ canister purge
contral solenoid

valve
3-way connector

To EVAP canister &~

BPT vaive BPT valve

GA15DE

EGR valve & EVAP canister purge
control solenoid valve

A/T models

M/T models

To atr cleaner
Throttle body

Pressure
regutator

EGR valve
Pressure
regulator ] 70
/@@7

@ @® ©®

v <k

TJo EVAP
canister
3-way connector

M/T models

Pressure regulator

To EVAP
canister

)p/\ Intake manifold

EGR valve & EVAP
canister purge

contro! solenoid valve

GA16DE for except Europe and Australia

/- Coliector

Intake manifold

EVAP canister purge
control solenotd valve

canister

intake
manifold

Coltector

To EVAP
canister

Intake manifold

®
Resonator

SEF125R
Pressure regulator to intake @ EGR valve & EVAP canister @ 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 8 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 to
3-way connector

purge control solencid valve to
air duct
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Camshaft position sensor

System Chart

Y

1

Knock sensor

Y

Mass air flow sensor

Y

Engine coolant temperature
sensor

Y

tgnition switch

A4

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 ar temperature sensor

Y

Y

Electrical load
e Rear defogger switch
e Lighting switch

A

*1 Except for Europe and Israel

ECM
(ECCS
contro!
module)

Fuel injection & mixture
ratio control

Injectors

Distributor ignition system

Y

Power transistor

“4

idle air control system

Y

IACV-AAC valve (With FICD
solenoid vaive)

Fuel pump control

Y

Fuel pump refay

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

Y

Cooling fan relay

Air conditioner cut control
during acceleration

Y

6

Air conditioner relays

‘6

Valve timing control

A\

VTC solenoid valve

7

7

EVAP canister purge contro!

y

'8

EVAP canister purge control
solenoid valve

‘8

EGR & EVAP canister purge
control

v

EGR valve & EVAP canister
purge control solenoid valve

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

*3 For Australia

*4 IACV-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° GA16DE except for Europe and Israel
*7- GA16DE 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

“1

Oxygen sensor

Density of oxygen in exhaust gas

Throttle position

Throttle position sensor

Y

Neutral position/inhibitor switch Gear position

Throttle valve 1dle position ECM

(ECCS

»] Injector
control

Y

Vehicle speed sensor Vehicle speed

module)

A

ignition switch Start signal

Air conditioner switch

Air conditioner operation

Y

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 lsrael, 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
puise 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 fever is changed from "N to
“D" (A/T models only)

o High-load, high-speed operation

<Fuel decrease >

e During deceleration
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- ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
CONTROL

Feedback signal

Oxygen
sensor

Combusttonuel njection

ECM
(ECCS
control
module)

Injection pulse

MEF025DC

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 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 voit-
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
any of the following conditions. Feedback control stops in order
to maintain stabilized fuel combustion.

o Deceleration and acceleration

e High-ioad, high-speed operation

e Engine idling

e Malfunction of oxygen sensor®1 or its circuit

e Insufficient activation of oxygen sensor*i at low engine
coolant temperature

e 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 signal 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 fitlm) 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

.~ Injection puise
1

No 1 cyhinder
No. 2 cyhnder rL
No 3 cylinder [_1
No 4 cylinder [—1
l«~—— 1 engine cycle —

Sequenttal multiport fuel njection system

MEF522D

No 1 cylinder N

n n
I n_.

No 2 cylinder i)

No 3 cylnder n____n _n_

it n

No 4 cyhnder n

]-— 1 engine cycle ——‘

Simultaneous muitiport fuel injection system

MEF523D

Mutltiport 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 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

Engi . -
Camshaft position sensor ngine speed and piston position

Y

. Amount of intake air
Mass air flow sensor

Y

I Engine coolant temperature
Engine coolant temperature sensor

Y

Throttle position

Throttle position sensor

A

Throttle valve idle position

Vehicle speed ECM
Vehicle speed sensor enicle spee » (ECCS _| Power
control transistor
. module)
Ignition switch Start signal >
1 . .
Engine knocking
Knock sensor >
o o . Gear position
Neutral position/Inhibitor switch >
Battery Battery voltage .
*1- Except for Europe and Israel
™ SYSTEM DESCRIPTION
(msf;)s The ignition timing is controlled by the ECM to maintain the best
- A air-fuel ratio for every running condition of the engine.
g 180 The ignition timing data is stored in the ECM. This data forms
: 125 the map shown.
2" The ECM receives information such as the injection pulse width
c 1.00 and camshaft position sensor signal. Computing this informa-
2 tion, ignition signals are transmitted to the power transistor.
2075 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 At starting
e During warm-up
e Atidle
e Hot engine operation
e During acceleration
e During high-load operation (VTC on) — GA16DE except for

Europe and lsrael
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 position

y

Throttle valve opening angle

Throttle position sensor

Y

Camshaft position sensor Engine speed > ECM
(ECCS Air conditioner
Enai lant § ¢ control > relay
Engine coolant temperature sensor ngine coolant temperature »| Module)
Start signal

Ignition switch

Y

Vehicle speed sensor Vehicle speed >

. . . 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 Vehicle speed

\

Neutral position/Inhibitor switch Neutral position

Y

ECM
" Throttle position (ECCS
Throttle position sensor »| control > Injectors
module)
Engine coolant temperature sensor Engine coolant temperature —»
Camshaft position sensor Engine speed >

If the engine speed is above 2,500 rpm with no load (for
exampie, 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 (MFI) System’ on EC-24.
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EVAPORATIVE EMISSION SYSTEM

I3
N

vy

Israel and Australia

: For Europs, Israel and Australa,

and GA15DE M/T models

: GA15, 16DE A/T models except for

Europe, Israel and Australia

L AIr
. Fuel vapor

B 1
: To EGR |
| *1 EVAP canister valve :
N U purge control |
- i solenoid valve !
Throtti | ol :
rottle valve N
2 EGR valve & |
——————————— y EVAP canister 1
f purge control :
intake manifold } N solenoid \l.acm‘ml\. |
signal fine
purge line : valve g :
i !
1 |
" |
! |
| i
L
— 3
Fuel tank EVAP canister
Fuel filler cap
with vacuum ©
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 fuel vapor from sealed fuel tank is led into the EVAP can-
ister when the engine is off. The fuel vapor is then stored in the
EVAP canister. The EVAP canister retains the fuel vapor until
the EVAP canister is purged by air.

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 EVAP canister purge control
valve is closed. Only a smali 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. Bilow air in port ® and ensure free flow out of port .
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EVAPORATIVE EMISSION SYSTEM

<& Ar

4= Fuel vapor

EVAP canister side

MEC744B

Fuel tank side

Valve B

Valve A

SEF427N

Inspection (Cont’'d)
FUEL CHECK VALVE

Check valve operation

1.

Blow air through connector on fuel tank side.

A considerable resistance should be felt and a portion of air
flow should be directed toward the EVAP canister side.
Blow air through connector on EVAP canister side.

Air flow should be smoothly directed toward fuel tank side.
If fuel check valve is suspected of not properly functioning
in steps 1 and 2 above, replace it.

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.

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

If vaive is clogged or if no resistance is felt, replace cap as
an assembly.
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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 ali conditions.

For Europe and lIsrael, and GA15DE

PCV valve
%

Cruising Acceleration or high load

PCV valve
___%

&

w 7 A Filter

PCV valve operation

GA16DE except for Europe and lIsrael

PCV valve PCV valve

Cruising Acceleration or high load

Engmne not running
or backfiring Cruising
~fE) |- (=
Idling or Acceleration
decelerating or high load
' =

> Fresh ar

m) 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.
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BASIC SERVICE PROCEDURE

Fuel Pressure Release

8 FUEL PRES RELEASE M [] . i i
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”".
IDLE 2. Perform “FUEL PRESSURE RELEASE” in “WORK

CRANK A FEW TIMES AFTER
ENGINE STALL SUPPORT’ mode with CONSULT.

3. Start engine.

4. After engine stalls, crank it two or three times to
@- release all fuel pressure.
[ START l 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

W

Fue! pump fuse

SEF921P

Fuel Pressure Check

e When reconnecting fuel line, always use new clamps.

o 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)
- L \ / If results are unsatisfactory, perform Fuel Pressure Regula-
uge EVAP\ canister

gauge™ /NN tor Check.
\\ XA SEF454Q

o

Fuel filter

Fuel Pressure Regulator Check

Fuel pressure 1. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.
m"’ym 2. Plug intake manifold with a rubber cap.
o 3. Connect variable vacuum source to fuel pressure regulator.
52 4. Start engine and read indication of fuel pressure gauge as

- 4 {

Z 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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Loosen in numerical order

AEC792

injector

Upper %/

insulator

Engine
front

%/—[ﬂz 27 - 3.04 N-m
(0.231 - 0.310 kg-m,
@

20.1 - 26.9 in-tb)

e

e

Tighten in numerical order

Engme \——'S{,, I !
/ frontl (ool 8 Lrgl
- /

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 metal plate of upper insulator to injector.

CAUTION:

After properly connecting injectors to fuel tube assembly, check
connections for fuel leakage.

5. Assemble injectors to injector tube assembly.

6. Install injector tube assembly to intake manifold.

oo

7. Tighten fuel tube bolts to 7.86 - 10.8 N-m (0.801 - 1.10 kg-m,
5.8 - 8.0 ft-Ib) 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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Idle Speed/lgnition Timing/ldle Mixture Ratio
Adjustment

(12) Evaporative emission system

PREPARATION

e 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 fitler cap, oil level gauge, etc.)

(8) Fuel pressure

(9) Engine compression

(10) Throttlie 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
¥
Perform diagnostic test mode Il NGL Repair or replace
(Self-diagnostic resulits).
OK
y
Check & adjust ignition timing. P
Y
Check & adjust idle speed. P
A 4
Check oxygen sensor*1 function. NG‘ Check oxygen sensor*1 har- NG‘ Repair or replace harness N
ness.
oK es
OK
Y
Check CO%. OK‘ Replace oxygen sensor*1.
NG
\ 4 Y
Check emission control parts NG| check oxygen sensor*1 function. OK‘
and repair or replace if neces- )
sary.
A 4

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

ADJUSTING VALUE

GA16DE
Engine GA14DE, GA16DE GA16DE
GA15DE , (Except for Europe and
models (For Europe and lsrael) (For Australia) )
Israel, and Australia)
M/T
) {(Without AT AT AT AT
Transaxle | (With day- 1\ vime | (in“N” M/T (in “N" M/T (in “N" M/T (in “N"
time light light sys- position) position) position) position)
system) tem)
Base idle

speed 625+ 50 625+ 50 725450 580 + 50 700+ 50 625450 725+ 50 600 & 50 750+ 50
{rpm)

'd'fr::jed 800+50 | 700450 | 800+50 | 630+50 | 750450 | 675+50 | 800+50 | 650450 | 80050
Ignition
timing 1042 1042 1042 642 642 82 842 1042 1042
(*BTDC)
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/Idle Mixture Ratio

Adjustment (Cont’d)
%E:‘ H I / START

Y

Visually check the following:
e Air cleaner clogging
— o Hoses and ducts for leaks
c o Electrical connectors
e Gasket
serass5q| | @ Throttle valve and throttie position sensor operation

iy
Wtz !
N 5 //// . ; .
\\§ 7 Start engine and warm it up until water temperature
Q 6 a indicator points to the middle of gauge.
- Ensure engine stays below 1,000 rpm.

W

\

(0] 8 E A

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 Ii).
CHECK % e
y
Repair or replace components as neces-
MALFUNCTION INDICATOR LAMP sary.

SEF217M

E A 4 JV

Run engine at about 2,000 rom 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

EC-37



BASIC SERVICE PROCEDURE
Idle Speed/lgnition Timing/idle Mixture Ratio

GA15DE GA16DE except Adjustment (Cont’d)
for Europe and ®

l

1) Turn off engine and disconnect throttle
position sensor harness connector
2) Start engine.

Throttl .
4pors?tio?1,/(\ posttion v
sensor . _ -
sensor SEF906PA Race engine (2,000 - 3,000 rpm) 2 or 3 times

under no-load and then run engine at idie

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

sensor [ <
i %

Check ignition timing with a timing light.

ignition timing: Refer to EC-36.

OK NG

SEF142NC Adjust ignition timing to the specified value by
turning distributor after loosening bolts which
secure distributor

Ignition timing: Refer to EC-36.

\ ®
l

1) Turn off engine and disconnect throttle
SEF695L position sensor harness connector
2) Start engine

GA16DE except
for Europe and

© 4
®
/ Throttle
/ position
<! sensor
sensor SEF906PA

GA14DE, GA16DE for Europe and \
/ ,

Throttle position l
SeNnsor >
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

/N\/ Check base idle speed. Refer to EC-36.
[

increase/ oK NG
f Decrease

U ' '
Idle speed adjusting screw Race engine (2,090 - 3,900 rpm) 2 or 3 times under no-
\ SEFQ07P load and run engine at idle speed.

GA15DE

[§] GA16DE except for Europe and
Israel )

Adjust idle speed by turning idle speed adjusting screw
lncrease Decrease
\ f\\
Idle speed adjusting screw

Base idle speed: Refer to EC-36.

Y A 4

1) Turn off engine and connect throttle position sensor harness connec-
tor
2) Start engine.

SEF908PB
GA14DE, GA1GDE fOI’ Europe and v
Israel = P Start engine.

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

o
o |

Decrease
Increase @
ACV AAC valve -
Idle speed)} ~
< adjusting screw };;/// ]
\L\ )ﬁ/ \ SEF425NB
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BASIC SERVICE PROCEDURE

¥ NOFAIL []

CMPS*RPM (REF)
M/R F/C MNT

% MONITOR

2000rpm
RICH

RECORD

SEF515Q

Idle Speed/ignition Timing/idle Mixture Ratio

Adjustment (Cont’d)
®

l

Check idie speed. Refer to EC-36.

oK NG

\

Check |ACV-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 rpm 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 switable harness)
SEFS09P
MALFUNCTION INDICATOR LAMP
SEF217TM

@ 1. Set “Oxygen sensor monitor” in diagnostic
test mode i
(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 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

OK

A 4

END
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BASIC SERVICE PROCEDURE

For Australia

Nt ﬁ“
[__Ecn__|of connecTor]|

a6

DISCONNECT

€)
(&

!

SEF056PA

Except for Australia

[ ecm |0l connecTonlf

DISCONNECT

19

[Q]

&

= SEF194R
M ACTIVETEST R D
COOLANT TEMP 20°C
===MONITOR===
CMPS RPM (REF) Orpm
INJ PULSE 0.7msec
IGN TIMING 5BTDC
BT
AEC681

DISCONNECT

G_@ I
V.

((ﬁa) 25 k8 resistor

Engine coolant
temperature
sensor harness
connector

Idle Speed/Ignition Timing/ldle
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 ....c.ccevvriirnisssirecsssnsnssisseesnesanene. 0K
Continuity does not exist

OK

Repair or replace harness.

A 4

Connect ECM harness connector to control unit

A 4

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
O —
£H] /
L o V)
%
SEF455Q

Start engine and warm it up until water temper-
ature indicator points to middle of gauge

l

®
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BASIC SERVICE PROCEDURE

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

. l

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

Check “CO" %.

Idle CO: Less than 10%

Q]
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
Q]
sack | <3| = @
MODE LIGSL U%’;; l ENTER
SEF913J
R]
¥t MONITOR % NOFAIL [ ]
CMPS*RPM (REF)  2000rpm
M/R F/C MNT RICH
| RECORD ]
SEF515Q
SEF987K
CHK IGN

Data ink connector for CONSULT
{Connect CHK and IGN terminais
with a suitable harness)

SEFg09P

NG OK

A 4

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

]

OR

@ 1. Set “Oxygen sensor monitor” in diagnostic test
.mode I}.
(See page EC-47.)

2. Maintaining engine at 2,000 rpm under no-ioad,
check that the malfunction indicator lamp on the
instrument panel goes ON and OFF more than §
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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Idle Speed/lgnition Timing/ldle Mixture Ratio
Adjustment (Cont’d)
®

|

Connect oxygen sensor harness connector to oxygen
sensor

Y

Check fuel pressure regulator.
(See page EC-33.)

- y

Check mass air flow sensor and its circuit.
(See page EC-107.)

A 4

Check injector and its circuit.
(See page EC-141))
Clean or replace if necessary

A 4
Check engine coolant temperature sensor and its cir-

cuit.
(See page EC-112)

y

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

~
/1N

Malfunction indicator
lamp

SEF051PA

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 buib check.

If the malfunction indicator tamp 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.

. Diagnostic Diagnostic
Condition Test Mode | Test Mode I
Engine
. stopped SELF-DIAGNOSTIC
switch in
"“ON" posi- -
tion Engine .
i MALFUNCTION
@ '“””':‘g WARNING OXYGEN SENSOR
@: _0‘ ] MONITOR

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

EC-44

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



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

(Do not start engine.)

Turn ignition switch “ON”’

'

E3) ~E)

Start engine.

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

A

Diagnostic Test Mode |

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

Data hnk 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

R

Data Iink connector for CONSULT
{Disconnect CHK and IGN termunals
with a suitable harness)

l

DIAGNOSTIC TEST MODE i
— SELF-DIAGNOSTIC RESULTS

Y

CN&

Start engine.

— MALFUNCTION WARNING

Y

Diagnostic Test Mode |1

CHK IGN

Data hnk 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 |.
Turn back diagnostic test mode
selector to the fully counterclock-
wise position whenever vehicle is
in use.

Heated oxygen sensor (For Europe and lsrael,
and Australia A/T models)
Oxygen sensor (Except for Europe and lIsrael,
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 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
06 03 06 03

uip N

ON — [_
OFF l l | l I
I — )
"—_"‘ Tt —t
09 03 21 06 09 21 Unit: second

S e/ -
Diagnostic trouble code No 12 Diagnostic trouble code No 43

ON

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 throttie 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 Il (Self-diagnostic results)

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic

test mode is changed from Diagnostic Test Mode 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 if the MIL blinks or “NATS MALFUNCTION” is displayed on

W sELF-DIAG ResuLTs I [] “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.

e 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 1i. 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
=]

L

SEF900P

NISSAN

CONSULT
EE940 ¢m

b
START

[ SUB MODE ]

SEF253Q

{h SELECTLSYSTEM |
[_ENGINE ]

|
[ |
| |
I |
| |

SEF895K

[ seLect oiag mooe  [¥]]
| work suPPORT

|
| SELF-DIAG RESULTS l
| DATA MONITOR i
|
|

[ 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 iink connector for CONSULT is located behind the fuse
box cover.)

3. Turn on ignition switch.

4. Touch “START".

4. 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- -
ltem WORK acnosTic| DATA ACTIVE F#:ﬁ
PPORT

SUPPO RESULTS MONITOR | TEST TEST

Camshaft position sensor X

Mass air flow sensor

X
Engine coolant temperature sensor X
X

Oxygen sensor*1

Vehicle speed sensor

>

Throttle position sensor X

XX | XX | XXX
>

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 oil pressure switch

Electrical load signal

Battery voltage

XXX XIX]|X|X]|X

Injectors

ECCS COMPONENT PARTS

X (lgnition
signal)

>
>
>

Power transistor (Ignition timing) X

IACV-AAC valve X

Valve timing control solenocid valve

OUTPUT Air conditioner relay

Fuel pump refay X

X | X | X | X | X

Cooling fan

EVAP canister purge control solenoid
valve*4

>
>
>

EGR valve & EVAP canister purge control
solenoid valve's

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 Austrahia

*3 Except for Australia

*4- GA16DE 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 resulis 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”

o NG NOT RUNNING

e 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

e 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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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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 |e 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 is 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}

e 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.

02 SENSOR [V]

o O 0

O O |0 O

o 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
“lean’’, 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]

o 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|0] O

o The throttle position sensor signal
voltage is displayed.

INT/A TEMP SE [°C]
or [°F)2

o 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 regardiess of the starier sig-
nal.

CLSD THL/POS!
[ON/OFF]

e Indicates the closed throttle position

[ON/OFF] determined by the throttle
position sensor signal.

ON: Closed throttie 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]

Ol O O] O |00 0

OO O O

o 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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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]

o 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.

o 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]

oo |0 00

e 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]

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

VALVE TIM SOL*1
[ON/OFF]

o 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 controi 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 o 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.

*1: GA16DE except for Europe and Israel

*2: GA16DE 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

o 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.

JIACV-AAC/V e Change the IACV-AAC valve Engine spegd changes according | e Harness and connector
OPENING . . to the opening percent. e IACV-AAC valve
opening percent using CON-
SULT.
¢ tErrc]J?Jlt;‘lZ: CZ?:;?O:]O the original e Harness and connector
ENG COOLANT If trouble symptom disappears, e Engine coolant temperature

TEMP

o 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 o Spark plugs
at a time using CONSULT e ignition coils
e 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.

Fue!l 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: GA16DE except for Europe and Israel
*3: GA16DE 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)
e ignition switch: ON
SELF-DIAG (Engine stopped) Obiecti t
RESULTS e Displays the resuits of on- Jeciive sysiem

board diagnostic system

e Ignition switch: ON
(Engine stopped)

® Harness and connector

.. . |Throttle valve opened OFF e Throttle position sensor
e Closed throttie position is Throttle position senso
CLOSED THROTTLE | tested when throttle is ¢ hrotiep nsor
adjustment
POSI opened and closed fully .
R e Throttle linkage
(Closed throttle position is . s
selected by throttle posi- | 1Tottle valve: closed ON e Verify operation in DATA
) MONITOR mode.
tion sensor.)
e Ignition switch ON e Harness anc.l .connector
(Engine stopped) e Throttle position sensor
Ra Throttl tve full Throttl iti
THROTTLE POSI e Throttle position sensor nge (Throttle valve fully More than ° To € postiion sensor
L opened — Throttle valve adjustment
SEN CKT circuit is tested when 3.0V .
. fully closed) e Throttle linkage
throttle is opened and . N
closed full e Verify operation in DATA
y MONITOR mode.
e Ignition switch- ON H d tor
(Engine stopned) Out of N/P positions OFF e Narrtlesls an‘t conneic:‘
PARK/NEUT POSI | e Inhibitor/Neutral position ¢ Meutral posihion swiich or
. . . inhibitor switch
SW CKT switch circuit is tested ) S .
. . . e Linkage or inhibitor switch
when shift lever is manip- |in N/P positions ON

ulated.

adjustment

e 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. . ;

. o Fuel filter clogging

in fuel pressure when fuel

L e Fuel level
tube is pinched
e 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-
tro! 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

o EVAP canister purge con-
trol solenoid valve or EGR
valve & EVAP canister
purge control solenoid
valve

VALVE TIMING S/V
CKT*1

e Ignition switch. ON
(Engine stopped)

e Valve timing S/V circuit 1s
tested by checking sole-
noid valve operating
sound

The solenoid valve makes an operating

sound periodically.

e Harness and connector
o Valve timing soienoid
valve

*1 GA16DE except for Europe and israel
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CONSULT (Cont’d)

FUNCTION TEST

TEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e Ignition switch- ON
o
COOLING FAN (Engine stopped) The cooling fan rotates and stops every |® 127ness and connector

CIRCUIT

e Cooling fan circuit is
tested when cooling fan is
rotated

3 seconds.

e Cooling fan motor
o 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

o Harness and connector -

e Ignition switch

PW/ST SIGNAL
CIRCUIT

e 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

l.ocked position ON

Neutral position OFF

® Harness and connector

e Power steering oil pres-
sure switch

o 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)

o Harness and connector
o Vehicie speed sensor
e Electric speedometer

IGN TIMING ADJ

e After warming up, idle the
engine

e Ignition timing adjustment
1s checked by reading
ignition timing with a tim-
ing light and checking
whether it agrees with
specifications

The timing hght 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

e Air-fuel ratio feedback cir-
cuit {injection system, 1gni-
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

o INJECTION 8YS {(Injector,
fuel pressure regulator,
harness or connector)

o IGNITION SYS (Spark
plug, power transistor,
ignition cotl, harness or
connector)

e VACUUM 8YS (Intake air
leaks)

o Oxygen sensor™1 circuit

o Oxygen sensor*1 opera-
tion

e Fuel pressure high or low

o 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.

e Injector circuit (Injector,
harness or connector)

@ Ignition circuit (Spark
plug, power transistor,
ignition coil, harness or
connector)

o Compression

e Valve timing

IACV-AAC/IV
SYSTEM

e After warming up, idle the
engine.

o 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%

® Harness and connector

o IACV-AAC valve

e Air passage restriction
between air inlet and
IACV-AAC valve

o 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"” .

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 Gl section, “Incident Simulation Tests’ in "HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT".)

2. "MANU TRIG”

e If the malfunction is displayed as soon as “DATA MONITOR" is seiected, 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.

[l1 seLect moniToR ;TEM | [[n seT RecorpiNaconp | | [ sET REcomoiNG conD |

ECM INPUT SIGNALS LNCRETIN | vavu TRic | | Auto TRIG | IR
MAIN SIGNALS IEEES [ one Tive LONG TIME

|
SELECTION FROM MENU | [
| |
.
|

_T_F—_"E

|
| |
| |
l |
| setTnag || START ]

T |

“SETTING” “AUTO TRIG" “MANU TRIG”
A malfunction can be A malfunction can not be
displayed on “DATA displayed on “DATA
MONITOR" screen MONITOR” screen
automatically if detected. automatically even if
detected.

SEF674Q
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TROUBLE DIAGNOSIS — General Description

Sensors

Actuators

»

MEF036D

SEF234G

introduction

The engine has an ECM to control major systems such as fuel
control, ignition control, idle air conirol 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.

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 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-61 should be used.
Start your diagnosis by looking for ‘‘conventional” problems
first. This will help troubleshoot driveability problems on an
electronically controllied engine vehicle.
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Work Flow

CHECK IN

A

Listen to customer complaints. (Get symptoms.)

A4

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

Symptoms
collected.

y

Verify the symptom by driving in the condition the
customer described.

Normal Code
(at STEP II)

Malfunction Code
(at STEP I1)

No symptoms, but
Malfunction Code
exists at STEP il.

Verity the DTC by performing the "DTC CONFIRMATION PROCEDURE".

NG

Y

Choose the appropriate action

Malfunction Code (at STEP Il or V)

Normal Code (at both STEP Il and V)

BASIC INSPECTION

Y

Perform inspections
according to Symptom
Matrix Chart.

: !

TROUBLE DIAGNOSIS FOR DTC XX.

y

SYMPTOM BASIS {(at STEP | or Ill)

REPAIR/REPLACE

FINAL CHECK

Confirm that the incident is completely fixed by performing BASIC INSPECTION
and DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK).

OK

Y

CHECK OUT

STEP |

STEP I}

1
- STEP NI

STEP VI

........................................ STEP Vi

*1: If the incident cannot be duplicated, refer to Gl 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 i1 Code (DTC), then erase the code. The DTC can be used when duplicating the incident at STEP Il & IV.
Study the relationship between the cause, specified by DTC, and the symptom described by the customer.
(The “"Symptom Matrix Chart” will be useful. Refer to EC-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 Y MONITOR (AUTO TRIG) mode and check real time diagnosis resulis.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to G! section.
if the malfunction code is detected, skip STEP IV and perform STEP V.
Try to detect the Diagnostic Trouble Code (DTC) by driving in (or performing) the “"DTC CONFIRMATION
PROCEDURE" Check and read the DTC by using CONSULT
During the DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO TRIG)
mode and check real time diagnosis results.
STEP IV If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to GI section.
In case the “DTC CONFIRMATION PROCEDURE" is not available, perform the "OVERALL FUNCTION
CHECK" instead. The DTC cannot be displayed by this check, however, this simplitied ‘‘check’ is an eftec-
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 V.
STEP V if the maifunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC XX.
It 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.
Iinspect the system for mechanica! 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 Gl 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 Vi 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.
SEF907L
WORKSHEET SAMPLE
Customer name MR/MS Mode! & Year " VIN
Engine # Trans. Mileage
incident Date Manuf. Date In Service Date

O Impossible to start

[J No combustion

[ Partial combustion

[J Startability

[J Partial combustion affected by throttle position
[J Partial combustion NOT affected by throttie position

O Possible but hard to start O Others | ]
. [J No fast idle 1 Unstable [J High idle O Low idle

J idling

] Others | ]
Symptoms

(J Stumble [J Surge ] Knock J Lack of power

[J Driveability [J Intake backfire [J Exhaust backfire
J Others [ ]

(J Engine stall

{J At the time of start
] While accelerating
{7 Just after stopping

[} While idling
[J While decelerating
00 While loading

Incident occurrence

{J Just after delivery
J in the morning

[J Recently

I At night [J In the daytime

Driving conditions

[0 While accelerating
[J While decelerating

Vehicle speed I

[J While cruising
O While turning (RH/LH)

1

50

60 MPH

Frequency J All the time J Under certain conditions [J Sometimes
Weather conditions [0 Not affected
Weather [J Fine J Raining [J Snowing [J Others [ ]
Temperature J Hot J Warm {J Cool [J Cold J Humid °F
{J Cold L1 During warm-up O After warm-up
Engine conditions Engine speed 1 L i , | . 1 . ]
0 2,000 4,000 6,000 8,000 rpm
Road conditions J In town (3 tn suburbs J Highway O Off road (up/down)
0 Not affected
{J At starting J White idling O At racing

Malfunction indicator lamp [J Turned on

J 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)
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.
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- ® An excessively high or low voltage from the sensor is detected by
sor circuit the ECM
(COOLANT TEMP SEN)
21 Ignition signal circuit e The ignition signal in the primary circuit is not detected by the ECM
(IGN SIGNAL-PRIMARY) during engine cranking or running.
281 OVER HEAT e The engine coolant temperature sensor output voltage i1s below
0.35v
342 Knock sensor circuit e An excessively low or high voltage from the sensor is detected by
(KNOCK SENSOR) the ECM
413 Intake air temperature sensor cir- [ An excessively high or low voltage from the sensor is detected by
cuit the ECM
(INT AIR TEMP SEN) e Vottage sent to ECM is not practical when compared with the engine
coolant temperature sensor signal.
55 No failure o No malfunction is detected by the ECM

(NO SELF DIAGNOSTIC FAILURE
INDICATED..))

*1- Except for Australia

*2' Except for Europe and Israel

*3: For Australia

*4 This 1s 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 s 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 ltems
(Possible Cause)

“DTC 4
CONFIRMATION
PROCEDURE”
Quick Ref.

*5
“OVERALL FUNC-
TION CHECK"
Quick Ref

Fail
Safe
System

Reference Page

o Harness or connectors
(The sensor circuit is open or shorted )
e Camshaft position sensor
e Starter motor
e Starting system circuit (EL section)
o Dead (Weak) battery

RUNNING

EC-94

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

RUNNING

RUNNING

EC-101

@ Harness or connectors
(The sensor circuit is open or shorted )
o 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

o Harness or connectors
{The sensor circuit is open or shorted )
o Knock sensor

RUNNING

EC-119

e Harness or connectors
{The sensor circutt is open or shorted )
e Intake air temperature sensor

IGN ON

EC-124

o No failure
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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. 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 lIsrael
Condition Engine coolant temperature decided
Just as ignition switch 1s 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 above
xcep ov (Depends on the time)

For Europe and lIsrael

Condition Engine coolant temperature decided

Just as ignition switch 18 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 bove
xcept as shown abav {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 1dhng 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 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 iming, fuel pump
operation, IACV-AAC valve operation and cooling fan operation are controlied under cer-
tain limitations

Operation
Engine speed Engine speed will not rise more than 3,000 rpm
Fuel injection Simultaneous multiport fuel injection system
igmtion timing Ignition timing 1s fixed at the preset valve
Fuel pump Fuel pump retay ts "ON'" when eng;utr:l;s running and "OFF"” when engine
JIACV-AAC valve Full open

Cooling fan relay “"ON’ when engtne I1s running, and "OFF" when engine

Cooling fans stalls
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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.
=

sert42i| | BEFORE STARTING

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

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,

LW pinches, or cuts

Data knk connector

for CONSULT
] i serone] o
GA15DE GA16DE except Y
for Europe and CONNECT CONSULT TO THE VEHICLE.
Connect "CONSULT" to the data link
connector for CONSULT and select
"ENGINE" from the menu Refer to
EC-36
A
DOES ENGINE START? No l Goto
Throttie
Z position position Yes
5ensor
sensor SEFI06PA i
NG , ;
GA14DE, GA16DE for Europe and \ CHECK IGNITION TIMIN'G: > Adjgst lgnmc?n timing by
[ Y , P | ) | 1 Warm up engine sufficiently turning distributor
srae L‘ Izaogre position 2 Stop engine and disconnect throttle
o— J:/—/sv i—tﬁ position sensor harness connector

3 Start engine
4 Check ignition timing at idle using
timing light
Ignition timing:
Refer to EC-36.

lOK

SEF142NC (Go to ® on next page.)

Timing
light

SEF284G
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[ GA15DE

Decrease

AN
usting screw
\ SEFQ07P

Idle speed adj
i

[B) GA16DE except for Europe and

o
N L.
Increase\ = Decrease
\ 1
7\ S
\dle speed adjusting screw
"\

SEF908PB

Basic Inspection (Cont’d)
®

@ l

CHECK THROTTLE POSITION SENSOR

IDLE POSITION.

1. 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 (Throttie
valve fully closes.) and ""CLSD
THL/P SW" stays "ON".

OR

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

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

[8). GA14DE, GA16DE for Euro

rael )=

pe and
N \-O

= adjusting screw

h ACV-AAC valve -

gl

B THRTL POS SEN ADJE []
* %% ADJMONITOR % %

THRTL POS SEN 0.52v

z=zzzzz=zxs MONITOR =zzzzzzz=c
CMPSeRPM (REF) Orpm
CLSD THL/POSI ON

SEF516Q
CONNECT
A€
anp
'
e
SEF128R

OK

Y

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

\4

v

i
(Go to next page)

EC-66

RESET IDLE POSITION

MEMORY.

1. Warm up engine suftti-
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 throttie
position sensor har-
ness connector while
running engine.
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Basic Inspection (Cont’d)

|

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

lox

After this inspection, unnecessary diag-
nostic trouble code No might be dis-
played

Erase the stored memory in ECM.

lOK

INSPECTION END

A4
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7 MONITOR YyNO FAIL [

ENG TEMP SEN 80°C

[ RECORD ]

SEF214N

Mark (&)~ 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 lIsrael

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.

@ 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-lb)

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 25+5°C
(77 £9°F), make sure that mark is aligned with
mark © as shown in the figure.
‘l?. 5. When the resistance of engine coolant temperature

N 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.

‘BE L: Thermo-element stroke @ @

Thermo-element

Go to step 5* 2%

17

(0 669) " Thermo-element is normal Adjust first idle cam only.
_ :gesof **: Thermo-element is malfunctioning Replace thermo-element, and perform
£ s inspection beginning with step 2
E (0591
-5 14
P :(;551) @
o 4

12 1105

(101“72)- 0435, D
(0433) |

10

@
1995
(0394) © 392/
T T T~ +
-20 [¢] 20 25 40
{—4) (32) (68) (77} {104)

Thermo-element temperature °C (°F)

SEF081Q
GA15DE 5. Adjust clearance ® between throttie stopper and throttle
—— adjusting screw to specification by turning adjusting screw
Adjusting (S).
screw (s)
Lock nut Engine models Clearance ® mm (in)
N ATl Fast idle M/t 0.40 - 0.75 (0.0157 - 0.0295)
cam GA15DE
AIT 0.61 - 0.95 (0.0240 - 0.0374)
MIT 0.72 - 1 18 (0.0283 - 0.0465)
GA16DE
Clearance () AT 0.95 - 1.43 (0.0374 - 0 0563)
Throttle stopper SEF082Q
GA16DE 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.
¥ _ * . . *
Fast idle > = L (mm) LS* (mm) ;7 L (in) LS* (IN)
o o] &7 Y (mm) Y (in)
N @‘) *: Value of the specified line (Ls) at the temperature of thermo-
T element actually measured.
Clsarance Throttle stopper Y = 0.5 (GA15DE)
® SEFoB3G 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 |l
Thermo-element
25 (77 40 (104
temperature °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 (0.5748
stroke (L) mm (in) ( ) ( )
Revolutions of 7 = 1_4_56_8_(_;5_0 ~0.63 / zl‘l@%;abligé - 004/
adjusting screw (Z) 0.571- 0.551 _ 0.5748 - 0.6043 _
mm/in 00315 083 00315~ 094
Directi f lu-
irection of revolu Counterclockwise Clockwise

tion
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Symptom Matrix Chart

SYMPTOM
T
Z ]
< o T
T ';: I&J
. . < -
S o i 212 5]
< a — <= |91z |
w L1l 8 o E Qi<
= 12|¢ wig|s|E|3
Z il e|lz2lZ22|x
SYSTEM e g1z15 o ol B2 12|y Reterence
— Basic engine control system wl 4 E oWz Fle|9]Z2|8 page
o Glwisialelzlzjw]|e o5
E s olglz53]S15|lsle|S]a
< 3128|238 |Z|2|E|2|2]58]8
Sl Z|e|o|a|Y|lclg|@d ul
Elolz|%|lwojag | @ ElY (Y o
ol gl |luwla|ElSlolS22]=
Z | w! « o|lalzx zZ | W lw|lo|ox
S|z X = Ol | T | o | o | w
ol |El x| |8 |zl |w|w|kF
siglalsl2lg|alzl8l¥lg]8]k
’ T ||| |3 |Z|c{2|®|0|W|W|d
AA|AB | AC|AD | AE | AF |AG | AH | AJ | AK | AL | AM ] HA
Fuel Fuel pump circuit ® [} [} Ol e [ ] [} [ ] O |EC-145
Fuel pressure regulator system e | 0 el O|le]|] | e @O ] EC-33
Injector circuit [ ) [} [ @] [ ] [} ® ® EC-141
Evaporative emission system oOjl1o|lofloylolOoTOo | OO O EC-29
Air Positive crankcase ventilation system (O IR D100 e e | O ] EC-31
Incorrect idie speed adjustment (OIS Gl o100 ] EC-35
IACV-AAC valve ctrcutt [ ) [ ] [ ] Ol e ® [ ] [} [} [ ] O |EC-150
IACV-FICD solenoid valve circuit Ol OO to OO C ] OO O EC-204
ignition Incorrect ignition timing adjustment Ote | e [ J [} [} [} [ EC-35
Ignition circuit [ [ ) L) [ ] [ ] [ [ ] [} EC-113
EGR EGR val EVAP e
G (EGR valve &) canister purg el ele |0 ° EC-179, 183
contro! solenoid valve circutt
EGR system ( [ ] [} [ ] o< [ ] Q o EC-179, 183
Main power supply and ground circuit [SIN EEON BT SO N B R Ba Oq o > |EC-88
Cooling Cooling fan circuit Dot O [N O BUDEE B B O B! > | EC-156
Air conditioner circuit ol OOy o] o ) 1 HA section
® , High Possibility item (continued on next page)

O, Low Posstbility item
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Symptom Matrix Chart (Cont’d)

SYMPTOM
T
z o]
< O T
T = n]
. - = o _
S o i 213 o)
4 a = <|C1Z2 |
0} 2lz |6 ciE o)<
= < |9 }|¢C wig|s|ElS
T gl BlSiI2|2| &
SYSTEM > gl1z|5§ o ol 1213 u Reference
— ECCS system w Z 210|142 Fle |92z page
o clw|Ela|lblziz|®]|ClQl5
AR
<1 d12|512|38|Z|<|E|2|2|3}|5
Bl Zlolol2 (Y et || nwlwm|bB
Slejz|x|lua|a|Q 1515
Q — X T8 | = = @] & = = >
ZluwlallOiQ|z|alElZ|8I%15
alZleElclx|z|9 |22l |lwl|lwlF
cjgie|l<|Oo |l |RI5]|]0|¥Ylol1C|E
< | Z2|W{a < =10 aiAlZ2x1x <
T|w|[XT]|]ow | dJ|T|c|L|®|O|w|Ww|ao
AA|AB [AC | AD| AE | AF |AG | AH | AJ | AK | AL | AM | HA
ECCS Camshaft position sensor circuit o |e®|e® | O|O D10 O EC-94
Mass air low sensor circuit [J o |®|Cie ® [J [ ] EC-101
{Heated) oxygen sensor circuit o e} O} e [ [ ] [ ] EC-189, 194
E lant t §
.ngrr.\e coolant temperature sensor eleleoelclelelele ° £C-108
circuit
Throttle position sensor circuit ol @ [ N [J J EC-128
Incorrect throttle position sensor o | O olel|loulo O EC-65
adjustment
Vehicle speed sensor circuit o110 0} @] EC-133
Knock sensor circuit OlO} O @] EC-119
ECM O]JOoOlOoOJOojTO OO O]JO 0] O EC-64
Start signal circuit O EC-138
Park/Neutral position switch circuit Q Q oo O EC-173
Po.wer steering ol pressure switch cir- 0 olo £C-169
cuit
® , High Posstbility ltem {continued on next page)

O, Low Possibility ltem
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Symptom Matrix Chart (Cont’d)

SYMPTOM
I
z O
< o T
T = w
o = é x Im
G o i 2|2 G
< o | < [®] z b
= MR €l 190«
= <|et¢o T S
z 2|5 |a alz|2|5]=
SYSTEM b 3|z g ) o w2 2 5 Reference
— Engine mechanical & other w z|0|o|w|z FlelS |2} 8 page
o« ciw|flalE|lzjz|lWi®|Q]|3
=L |5|S|E|:|2|818|5|d|3]|2
< |dlal5|z (;J IIEIElZE|215]|<
il |S|giola|lulec|W]la|" ul
12 [ S CHiEr |lwlw]|o
ol z gl ® > >
o n = X w i = > o < fot = >
Z | w | < olol z| Yoo |x
S1E| &) x = Ol | T | |o|w
al=lElelx | |@|z2z|2|ailwulwl|F
121815121813 (1213|81¢lg%
TGl |S|T|c|o|a|D|B|&|a
AA|AB | AC|AD | AE | AF [AG | AH | AJ | AK | AL [AM | HA
Fue! Fuel tank (Ol e
Fuel piping Olo1TO01O] 0 Ol 7 O
Vapor lock S
Valve deposit CrHTOoO O 10O}10 O10 &
Poor fuel (Heavy weight gasoline, Low olololaele oln o _
octane)
Air Air duct 10 O Ol O O
Air cleaner O 10 ] (O IR O
Air leakage from air duct
Ofolo OO} 0|« OO O
(Mass air flow sensor — throttie body) -
Throttle body, Throttle wire [ RN IR o | o | @ e e [ ) FE section
Air leakage from intake manifold/ clelololaololalole o o
Collector/Gasket
Cranking Battery OF 010 ) Ol C O O
Alternator circust o101 0 O o 1o O O EL section
Starter circuit [ ]
Flywheel [ ] —
Clutch interlock switch O CL section
Inhibitor switch Q AT section
Engine Cylinder head o | o | oo | @ [ [ J @)
Cylinder head gasket o | & O C [ J o1 O O o] o
Cylinder biock [} OO0 }1O0 (v ] o O
Piston [ [ O] e O (SN I (DI NG
Piston ring e | | O 0O|C YO OO
Connecting rod DO OO O OO S
Bearing DT ou OO0 QO O] O [
Crankshaft DOl o O Q] O )
Vaive Timing chamn e oo | O] @ " ) D
mechanism | Camshaft [ ] [ ] [} @] O ® L ] L
intake valve e | Ol O}|e | O O] v [N NS
Exhaust valve ® | OO | DO 0 S o1 O
Hydraulic lash adjuster O 5w O (DI ] 9] b
Exhaust Exhaust manifoid/Tube/Muffler/Gasket QO 0 IS )
Three way catalyst e & OO |O SRS O
Lubrication | O1l pan/Oil strainer/Oil pump/Oil filter/ ° olololo ° ° oo
Oil gallery
O1l level (Low)/Fiithy o1l Sl e OO e o0
Cooling Radiator/Hose/Radiator filler cap O O] o] O1 O o OO
Thermostat ololololololotro ] Ofo]
Water pump OO OO0 « o ol o
Water gallery OO OO Lo (G2 O] O] o
Cooling fan OlOJO OO DO O] o
Coto{ant jevel (low)/Contaminated cool- ololo ol o N 0 ,
an

® , High Posstbihty ltem
), Low Possibility ltem
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CONSULT Reference Value in Data Monitor
Mode

Remarks:

e 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.)

o |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

o Tachometer Connect Almost the same speed as the CON-

CMPS RPM (REF) Run engine and compare tachometer indication with the CONSULT value SULT value.

e Engine After warming up Idle 10 - 1.7V
MAS AIR/FL SE . Alr.condmolrjuer”swnch: OFF

o Shift iever "N

e No-load 2,000 rpm 15-21V
COOLAN TEMP/S | e Engine. After warming up More than 70°C (158°F)
02 SEN 0-03Ve06-10V

i i i 2
e Engine: After warming up Maintaining engine speed at 2,000 LEAN < RICH

M/R F/C MNT rpm 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 e Ignition switch ON (Engine stopped) 11 - 14V
i Throttle vaive fully closed 035 - 0.65V
THRTL POS SEN o Ignition switch. ON
(Engine stopped) Throttle valve fully opened Approx. 4.0V
START SIGNAL e Ignition switch. ON — START — ON OFF —» ON — OFF
o swi Ko postton o
CLSD THL/POS e Ignition switch ON
(Engtne stopped) Throttle valve OFF
Shghtly open
A/C switch “"OFF" OFF

o Engine: After warming up, idie the

AIR GOND SIG engine AJC switch "ON” oN
(Compressor operates)
Shift tever "P"” or 'N" ON
P/N POSi SW o Ignition switch. ON
Except above OFF
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CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION
) Steering wheel in neutral position OFF
PW/ST SIGNAL ° z:g::Z After warming up, idle the (forward direction)
The steering wheel is turned ON
IGNITION SW o Ignition switch ON — OFF ON — OFF
Rear window defogger is operating ON
and/or lighting switch is on
LOAD SIGNAL e Ignition switch: ON
Rear window defogger is not operat-
. OFF
ing and hghting switch 1s not on
o Engine' After warming up \dle 2.4 - 32 msec
o Air conditioner switch OFF ' ) '
INJ PULSE 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 rpm _—
A/F ALPHA o Engine: After warming up :/;:;:ntammg engine speed at 2,000 75 - 125%
AIR COND RLY o Air conditioner switch OFF — ON OFF —» ON
o Ignition switch is turned to ON (Operates for 5 seconds)
o Engine running and cranking ON
FUEL PUMP RLY | o when engine is stopped (stops in 10 seconds)
e Except as shown above OFF
e When cooling fan is stopped OFF
COOLING FAN e When cooling fan operates at low speed LOW
® When cooling fan onerates at high speed [l
Idie OFF
VALVE TIM SOL*t | e Engine: After warming up Racing engine quickly from idle to ON
4,000 rpm
EGRC SOL/V
(EVAP canister ) Idte ON
urge control sole o Engine’ After warming up
purg o Air conditioner switch- OFF
noid valve or EGR .
valve & EVAP can- |° Shift lever: N i i i
e 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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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/PQOSI" is changed from “ON’" to “OFF"".

CLSD THL/POS! -00"09 THRTL POS SEN -00"09
10:22 +02"69 10:22 x0.1V +02"69
OEF O.N , 0 1‘3 216 3|8 51|
Ful > | <Y
Release T
Fuli
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", “O2 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.

853 ]
8%
+ © -
v %,
£ * “CMPS*RPM(REF)" should increase gradually
Eg o - 'u,\' while depressing the accelerator pedal and
i % P, should decrease gradually after releasing
(i ., . . . .
s Y the pedal without any intermittent drop orrise.
© o,
% - s S
é’ 8 . met
68° =z
855 |
o
OI o
+ © -
(5]
> .
s&q - « “MAS AIR/FL SE” should increase when
b = : N depressing the accelerator pedal and should
= o —— — decrease at the moment "THRTL POS SEN" is
m .
E -] closed (accelerator pedal is released).
< w
28
=8° z
SEF059P

EC-76



TROUBLE DIAGNOSES — General Description

Major Sensor Reference Graph in Data Monitor

Mode (Cont’d)

-00'06
+04°67

THRTL POS SEN

-00"06
+04"67

02 SEN
09:25

-00"06

INJ PULSE

09:25

x0.01V 09:25 x0.1V
128

+04'67

MSEC
10

51

26 38

13

256

192

64

20

15

™

« “THRTL POS SEN" should increase while
depressing the accelerator pedel and should
decrease while releasing it.

» ‘02 SEN" may increase immediately after
depressing the accelerator pede! 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

ZThm wire \
Tester probe MEC4868

ECM Terminals and Reference Value

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

For Australia

10M)i2ft03] [ro4fiosftog] 1]2]3] [4] E2 38]39

io7osfiog| fiiofijz [5lEL7I8]9] pApspeR 72g [75]43| BakSkeh

TERETERIE AR IE%EEEK&J 9] 4950 RS
SEF130R

Except for Australia
J—

I A CY I I TR 11 2[3‘4|5l6l7 @ H5h 6] 711 8t 9p 02 122] 131628364B53637] sbg W

TR REEERIRERERER X2 71282930] (4014 4243444546471
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
lEngme is running ]
L 0.3-086V
. Idle speed
1 w/B Ignition signal [Engme s running l
l_. Approximately 0 9V
Engine speed is 2,000 rpm.
[Engine is running l
2 | GYR | ignition check Approximately 12V EC
idie speed
[Engine is running.]
3 L/B Tachometer Approximately 0 9V
Idle speed
[Engine is running l
[|gnit|on switch "OFFTl 0- 1V
4 WIG ECCS relay (Self-shut- For a few seconds after turning ignition
off) switch "“"OFF"
llgnition switch “OFF”]
BATTERY VOLTAGE
A few seconds passed after turning ignition | (14 . 14v)
switch "OFF"
‘Ignition switch ”ON"I
For 5 seconds after turning ignitton switch 007 - 0.20V
“ON"
8 B/P Fuel pump relay [Engine 1s running |
[lgnmon switch "ON”I
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14v)
switch "ON”’
lEngine is running]
10 B/W ECCS ground L Engine ground
Idle speed
[Engme IS running l
BATTERY VOLTAGE
Cooling fan relay Cooling fan is not operating (11 - 14V)
13 LG (High speed For A/T Cooling fan is operating at low speed
models) [Engine 1s running I
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 runn|ng‘|
007 - 030V
— Cooling tan 1s operating
IEngine is running I
Both A/C switch and blower switch are 008-02v
15 Y Air conditioner relay “ON"

lEngme is running ,

A/C switch is "OFF"

BATTERY VOLTAGE
(11 - 14V)
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TROUBLE DIAGNOSES — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
MINAL WIRE ITEM CONDITION DATA
COLOR
NO.
llgnition switch "ON", Approximately 50mV
Malf ion indicat — -
18 OR/L |aranpunct|on indicator [Engine is running | BATTERY VOLTAGE
idle speed (11 - 14V)
|Engine is running.}
19 B/W ECCS ground Engine ground
Idle speed
llgnition switch “ON"J Approximately OV
20 B/Y Start signal BATTERY VOLTAGE
Igniti itch "START"
| gnition switch “STA (11 - 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)
llgnition switch "ON"I
Gear position is “Neutral position’ (M/T Approximately 0V
Neutral position switch models) L
” /oR (M/T models) Gear position is “N”’ or “P" (A/T models)
Inhibitor switch (A/T A/T models:
models) l|gnmon switch “ON" BATTERY VOLTAGE
(11 - 14v)
Except the above gear position M/T models:
Approximately 5V
llgmtion switch "ON"
0.35 - 0.65V
N Accelerator pedal released
23 Y Throttie position sensor [I = O
gnition switc
Approximately 4V
Accelerator pedal fully depressed
lEngine is running]
Approximately 0V
05 PU/W Power steering oil pres- Steering wheel is being turned
sure switch [Engine is running.]
l_ 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 | {8 . 2 4v (AC voltage)
rotating
lEngine is running]
Approximately 0V
Torque converter clutch Idle speed
30 P/B solenoid valve LEngine is running.] {(Warm-up condition)
(A/T models only) BATTERY VOLTAGE
Vehicle speed is 64 km/h (40 MPH) or more | (11 . 14v)
in "D’ position
llgnition switch ""ON”
35 LG/B Blower fan switch Approximately 0V

Blower fan switch is “ON"”’
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TROUBLE DIAGNOSES — General Description

ECM Terminals and Reference Value (Cont’d)

TER- 1 wire
MINAL ITEM CONDITION DATA
COLOR
NO.
[Ignition switch "“OFF"| oV
38 B/R Ignition switch SR T ONT BATTERY VOLTAGE
['9 (11 - 14V)
lEngine is running }
39 B ECCS ground Engine ground
Idle speed
40 L Camshaft position sen- lEngine is running. | Approximately 2.7V
44 L sor (Reference signal) l_ Idle speed (AC voltage) EC
llgnition switch “ON”’ Approximately ov
42 PU/W | IACV-AAC valve (Close) LEngine is running.l (Warm-up condition) BATTERY VOLTAGE
Engine speed is 2,000 rpm. (11-14V)
l ' Engine ground
Engine is running Probe this terminal with
43 B ECCS ground ( test b h
Idle speed © tester probe when
measuring )
41 B/W Camshaft position sen- [Engine is running.] Approximately 2.7V
45 B/W sor (Position signal) Idle speed (AC voitage)
[Engine 1S running.l
0 - Approximately 1.0V
8w Oxygen sensor After warming up sufficiently and engine (periodically change)
speed is 2,000 rpm
lEngine is running I(Warm-up condition)
10-17V
4 OR M - Idle speed
ass air flow sensor
|Engine is running I (Warm-up condition)
15-21V
Engine speed is 2,000 rpm
48 W Mass air flow sensor lEngine is running l (Warm-up condition) 0005 - 0.02V
ground L idle speed
| "
49 P/L Throttle position sensor llgnition switch “ON" Approximately 5V
power supply
lEngine is running] (Warm-up condition)
50 B Sensors' ground 0.001 - 0.02Vv
Idle speed
0 - 4.84V
i - Output volt aries
51 BR/Y Engine coolant tempera |Engine s Tunning ’ pru v9 age vari
ture sensor with engine coolant tem-
perature.
lEngine is running I
54 w Knock sensor 20- 3.0V
Idle speed
|Ignition switch “ON"!
Approximately OV
55 LR R def | Rear defogger is “'OFF".
ear defogger rela
Rear defogger is “ON” (11 -14v)
56 W/R P I for ECM o o T ONT BATTERY VOLTAGE
61 W/R ower supply for [ gnition switc (11 - 14V)
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TROUBLE DIAGNOSES — General Description

ECM Terminals and Reference Value (Cont’d)

TER- 1 \WiRe
MINAL ITEM CONDITION DATA
COLOR
NO.
BATTERY VOLTA
[Lighting switch “ON" E4 OLTAGE
60 |R/G Headlamp switch (11 - 14v)
[Lighting switch “OFF" Approximately OV
0-5.0vV
63 RIY Intake air temperature [Engine 5 running.} O.utpfjt voltage varies
sensor with intake air tempera-
ture.
64 G/R [Engine is running.] Approximately OV
Data link connector for -
65 |GYL | cONSULT 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) [Ignition switch ""OFF"
(11 - 14v)
BATTERY VOLTAGE
Ilgmtion switch “ON"’ 1 - 14y
IAGV-AAC valve (11 - 14V)
101 S8 o lEngine is running.l (Warm-up condition)
(Open) 0-av
Engine speed is 2,000 rpm.
102 R/B Injector No. 1
104 G/B Injector No 3 . . BATTERY VOLTAGE
Engine is running
107 | Y/B injector No. 2 (11 - 14V)
109 L/B Injector No. 4
[Engine is runningﬂ (Warm-up condition)
EGR valve & EVAP M/T models: Jack up front wheels and drive BATTERY VOLTAGE
o =GR valve Ca‘”' wheels at 16 km/h (10 mph) (11 - 14v)
103 |st§r purge control sole- |__ Engine speed is 2,000 rpm
noid valve —— - —
IEnglne is runnmg,l {Warm-up condition)
Approximately 0V
Idle speed
LEngine is running.]
106 B/Y ECCS ground Engine ground
ldle speed
[Engine is running.l
112 B/Y ECCS ground l__ Engine ground
Idle speed
|Engine is running | ) BATTERY VOLTAGE
L 1dte speed (11 - 14v)
114 Y/R VTC solenoid valve —— -
{Engme is running |
L_ Approximately 0V
Engine speed is 2,000 rpm.
[Engine s running.| BATTERY VOLTAGE
Heated oxygen sensor Engine speed is above 3,200 rpm. (11 - 14v)
115 OR heater ground IE ——— - ]
ngine is running.
(AT modeis) Approximately OV
Engine speed is below 3,200 rpm.
‘Engine is running.l
118 B/Y ECCS ground Engine ground

ldle 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 §) (ECCS ground).

ECM Terminals and Reference Value (Cont’d)

TERMINAL WIRE ITEM CONDITION DATA
NO. COLOR
[Engine is running|
L 0.2-0.3v
Idle speed
1 W/B Ignition signal
[Engine is running |
L Approximately 0 7V
Engine speed is 2,000 rpm.
Tachometer [Engine is running/|
2 L/B {Models with tachome- l_ 0.7 - 0.9V EC
ter) Idle speed
[Engine’is running,|
3 GY/R Ignition check L Approximately 13V
Idle speed
[Engine is running|
['gnition switch "OFF™] 0-1V
ECCS relay (Self-shut- l—- For a few seconds after turning ignition
4 wiG off) switch "OFF”
[[gnition switch "OFF"]
l_ BATTERY VOLTAGE
A few seconds after turning ignition (11 - 14v)
switch "OFF" and thereafter
[Engine is running| BATTERY VOLTAGE
9 LG/R 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) — -
[Engine is running |
L Approximately 0V
Cooling fan is operating at high speed.
[Engine is running |
L Both A/C switch and blower fan switch | APproximately 0V
11 Y or G | Air conditioner relay are "ON".
[Engine is running | BATTERY VOLTAGE
L Arc switch is “OFF"", (11 - 14V)
[Engine is running | BATTERY VOLTAGE
VTG solenoid valve L dle speed (11 - 14v)
12 Y/R (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)
l__ 1.2-18V
Idle speed
16 OR or G | Mass air flow sensor
[Engine is running.| (Warm-up condition)
L 1.7 - 2.3V
Engine speed is 2,000 rpm.
0- 50V
Y i | - tput volt i
18 BR/Y or | Engine coolant temper [Engine s vunning] O.u pu v9 age varies
GY ature sensor with engine coolant
temperature.
o E t [[Engine is running|
19 w xygen sensor (Excep |_ 0 - Approximately 1.0V
for Europe and Israel) After warming up sufficiently
[ignition switch "ON"] (Warm-up condition)
L 0.40 - 0.60V
Accelerator pedal released
20 Y Throttle position sensor
[fgnition switch "ON"|
l__ Approximately 4V
Accelerator pedal fully depressed
For Israel
2 Camshaft position sen- 15-3.0V
30 L sor {Reference signal:  |[Engine is running |
Except for Europe) Except tor Israel
0.1-04V
o [ignition switch "ON"’} Approximately 1.5V
24 ORIL Malfunction indicator
lamp [Engine is running | BATTERY VOLTAGE
(11 - 14V)
Knock E [Engine is running.|
27 w f nock sensor ( xceplt i Approximately 2.5V
or Europe and Israel) Idle speed
Camshaft position sen-
L sor (Reference signal: 1.5- 3.0V
21 For Europe)
40 Camshatt position sen- |[Engine is running|
B/W sor (Position signal: 20-3.0V
Except for Europe and
Israef)
[fgnition 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
[Engine 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”’
I gnition swite ] Approximately OV
34 B/Y Start signal
|Ignition switch ”START”| BATTERY VOLTAGE
(11 - 14v)
[ignition switch "ON"]
t “N" or "P" position (A/T) v
Neutral position (M/T)
Neutral position switch/ For Europe and Israel
3% G/OR | \nhibitor switch Approximately 5V EC
||gn|t|on switch "ON I Except for Europe and
L Except the above gear position Israel
BATTERY VOLTAGE
(11 - 14Vv)
[ignition switch "OFF ™| oV
36 B/R tgnition switch (Except
for Europe) lgnition switch "ON"] BATTERY VOLTAGE
(11 - 14v)
37 PIL Throttle position sensor ||gnmon switch "ON l Approximately 5V
power supply
38 BATTERY VOLTAGE
igniti itch "ON"
47 W/R Power supply for ECM  |[Ignition switc | (11 - 14v)
[Engine s running |
L Both air conditioner switch and blower Approximately OV
41 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 |
I___ ov
43 PU/W Power steering oil pres- Steering wheel is being turned.
sure switch [Engine is running |
I_ Approximately 5V
Steering wheel is not being turned.
N [Ignition switch “OFF"] ov
Ignition switc
44 B/R BATTERY VOLTAGE
(For Europe) fignition switch "ON"] (1 - 14V)
[Engineis running |
Thermo control amp. L Both air conditioner switch and blower fan | APProximately 0V
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[
| l__ Approximately 0V
LG/B or Blower fan switch is "ON".
45 G/Y Blower fan switch

[Engine is 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 Wik Power supply (Back-up) [Ignition switch ”OFF"] BATTERY VOLTAGE
(11 - 14v)
101 R/B Injector No. 1
103 G/B Injector No. 3 e i BATTERY VOLTAGE
ngine is running.
110 Y/B Injector No 2 E J (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 — - I
ngine is running
(For Europe and lsrael) L Approximately OV
Engine speed is below 3,200 rpm
[ignition switch "ON"
I—- For 5 seconds after turning ignition switch
“ON" Approximately OV
Engine is runnin
104 B/P Fuel pump relay [Eng g]
(Except for Europe)
|Ignition switch "ON"]
l_ 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 B Approximately OV
Idle speed
except for Europe &
]
105 P Israel)
EGR valve & EVAP can- N ; -
. |Eng|ne is running [ (Warm-up condition)
ister purge control sole- BATTERY VOLTAGE
noid valve (For Europe L Engine is racing from idle to 3,000 rpm in | (11 . 14v)
and Israel, and GA15DE 1st position
M/T models)
[flgnition switch "ON"]
|— For 5 seconds after turning ignition switch
AN 0.7 - 0.9V
ON
F | Engine is running.
106 B/P uel pump relay I ] )
(For Europe)
[ignition switch "ON"
L BATTERY VOLTAGE
5 seconds after turning ignition switch (11 - 14V)
“ON’"" and thereafter
[Engine is running |
L 10 - 13V
ldle speed
[ACV-AAC valve (Open- [Engine 5 running‘
111 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 DATA
NO. COLOR co °
[Engine is running |
I_ 7 - 13V
idle speed
IACV-AAC valve (Clos- |Engine S running.|
PU/W ing signal: Except for
Europe and israel) Steering wheel! is being turned. 11 - 14V
Air conditioner is operating N
Rear window defogger switch is “ON"
Lighting switch is "ON"".
113
[Engine is running]|
l_ 11 - 14V
ldle speed
B JACV-AAC valve {Engine is running ]
(For Burope and Israel) Steering wheel is being turned
Air conditioner is operating 1-10v
Rear window defogger switch is "ON’".
Lighting switch is *“ON"".
[Engine s running |
Approximately 0V
Torque converter clutch I_ Idle speed
115 P/B solenoid valve IE ] W )
ngine is running arm-up condition
(A/T models except for L BATTERY VOLTAGE
Europe and israel) Vehicle speed is 60 km/h (37 MPH) or (11 - 14v)
more in "'D" position
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-88

BATTERY BATTERY ]
) L
ik ¢
O Do W/L W/L 5l Refer to EL—POWER.
IGNITION
WL ST |SWITCH
= OFF™o- (FF)
ACC |ON
JUNCTION BOX No.2 3
W/L (JOINT CONNECTORS) [
B/R -
S v —FF w S
W/ o7 7]k W/L =
<©>: LHD models
C':b {B>: RHD models
B/R B/R ED: For Europe and
E10D ) 1
Q=== W/L {B]F W/L €D Ly Israe
- ®E @ @
W/L -Fj__l:]- W/L ==ED==) B/R B/R & : For Europe
® d>: Except ED
B O x1 : <ED a4
L ® I <®E> 36
| 1 O =mm : Detectable line
W/L WL for DTC
l—[;lh-l F'r%"ll (E:D == . Non-detectable
6” ECCS B/R B/R line for DTC
: : X
led 1 B/R B/R
W/G win
W/L W/G W/R W/R W/R B/R
a6l 1 Bl @71 [host el
BATT SSOFF VB VB CRIN IGN ECM
SW (ECCS
. CONTROL
MODULE)
Refer to last page
— (Tt~ TTmT T 1 (Foldout page) .
3
12| D [A2[COBE| D GOMIE 3[5][1 !
slalelel v [4fslelzle] w ERHITTT | (5[51e] € [afale] €D €I ! B | €t
2] W W |
"
ol iod 0560708 [ 1[2]3[4]5]6 A G e e R TR T eSS W
todiolt 1111311411511 | 8 [ 9 [10[41]42]13]14] L [23[24]25[26]27|28]29]30] 40141]42}43]44]4546147]48] | L
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Except GA16DE for Australia

Main Power Supply and Ground Circuit (Cont’d)

EC-MAIN-02

=mm . Detectable line
for DTC

= : Non-detectable
line for DTC

ECM
(ECCS
JoDULEY
GND GND GND
- -C -E
B B B/Y
o
B B B/Y
] 1
.._l L._.
1 L
()
oA e n0d [112] 3 34[365]36[37]38]39 yn)
togt1oft11[t1211311411511§ {8 [9 {10 4344|45]46l47]48] | L H.S.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit (Cont’d)

GA16DE for Australia

EC-MAIN-01
[earen] .
7 5a | Refer to EL-POWER. 30A
g g
/ G
W/L
€D
ﬁ’l} Refer to EL-POWER.
w/L
o7 | IGNITION
l_@_] SWITCH
OFF ~@- €D
”: L ae o (€
® *— L
W/L  W/L Bin -
i 31 o B/R
. ‘gﬂ RELAY
| GE) B/R
o
W/G  W/R &=
I ‘ B/R
i | |
W/L W/G W/R  W/R B/R
Eol el ) B
BATT SSOFF VB VB IGN ECM
SW (ECCS
CONTROL
GND GND GND GND GND GND MODULE)
-C -1 -1 -E -E -E

GND

B B B/W B/W B/Y B/Y B/Y
| I 1 11
' ® o o o o
1| | -
B B B B/Y Detectable 1
I etectable ine
‘—' L‘ for DTC
- == : Non-detectable
-"*L —=L line for DTC
£13
= Refer to last page
3 (Foldout page) .
2] GO [2X1 ED 3[6[1]| €D
3[4[5[6] W 5 L 412[6] W ,
101]102f103] [104105]106 20e1fedlea 3a]39
07|108]t0g] [11oft1ef112 @E@BJEEEEE@ 2l
143]1141115] {146147]118 AT 49150 H.S.

HEC062
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

A m CONNECT . ﬁ A
B e
[ Ecm lofconnecTorl|

36 35 44

Iy

Except for Austraha and Europe
and Israel
: For Australia

. For Europe and Israel SEF132R

®® ®

CONNECT

w®

HS.

ECM |°| CONNECTOR|

® Limn

(@) : Except for Australia =
@ - For Australia

SEF133R

CONNECT
A€

—

ECM  {O] CONNECTOR]|
38 47 56 61

@ Cilmn

, (@) : Except for Austraha

@FF @D : For Australia

SEF134R

Main Power Supply and Ground Circuit (Cont’d)

INSPECTION START

Start engine.
Is engine running?

No | .

CHECK POWER SUP-

Y

Yes

B A 4

PLY-1.

1. Turn ignition switch
“ON".

2. Check voltage between
ECM terminal 9,
or @) and ground with
CONSULT or tester.
Voltage: Battery volt-
age

It NG, check the follow-

ing

® Harness connectors

,or@,

® Harness connectors
o),

e Harness for open or
short between ECM
and ignition switch

If NG, repair harness or

connectors.

lOK

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

A4

E DISCONNECT & DISCONNECT
A€ A€
[ ecm lofconnecTorli 3]
38 47 56 61 5 ! |

ol | @

@3, @) Except for Australia

, . For Australia

SEF135R

OK

A 4

o Harness connectors
(1) or (F2), (M71)

e Harness connectors

,or,

® Harness connectors
(i),

® Joint connector

® 7.5A fuse

o Harness for open or
short between ECM
and battery

If NG, repair harness or

connectors

CHECK POWER SUPPLY-II.

1. Turn ignition switch "“ON’’ and then
"“OFF’".

2. Check voltage between ECM terminals
@, @, or &, &) 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 @] “CHECK
GROUND CIRCUIT” on
next page.

A

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

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

»| Goto “CHECK ECCS

Case-1

EC-91
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit (Cont’d)

_/ / ®
D )

. ECM harness NG
\ connector CHECK HARNESS CONTINUITY »| 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 @, @), or 60, &
and terminal (8.
Continuity should exist.
/ if OK, check harness for short Check the following.
SEF120R e Harness connectors
WD) or CF0), (HrD)
— DISCONNECT N e Harness connectors
) i €& (& (g, 2 or
= T8 J I (M78)
CHECK VOLTAGE BETWEEN ECCS NG | e %Seonnecmrs
RELAY AND GROUND. Joi t’ tor
1. Check voltage between terminals (1), ¢ Joini connecio
® and ground with CONSULT or
tester. e Harness for open or
Voltage: Battery voltage short between ECCS
L ~ relay and battery
® © OK if NG, repair harness or
connectors.
AECH84
4 NG
Bl - =4 ‘@ '~ || CHECK OUTPUT SIGNAL CIRCUIT. »| Repair harness or con-
Hs Gé}] 1. Check harness continuity between nectors.
= ECM terminal (@ and termina! @.

ECM O] CONNECTOR 3] Continuity should exist.
1 If OK, check harness for short.

TS.
12
4 15
OK
Q] J v
NG

CHECK ECCS RELAY.
1. Apply 12V direct current between
@5 relay terminals (D) and (@.
‘@ 2. Check continuity between relay ter-
MEC3088 minals 3 and (®.
12V (D - @) applied:
Continuity exists.
No voltage applied:
| maa— No continuity
O—
lox
.

l 5]
1

| 2

Replace ECCS relay.

y

3
-

SEF023M
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Except for Australia

I ecm lofconnecTor]l
62130392107+108+116
[ AR—

[Q]

For Australia

I

ME ®

[ Ecm  JojconnecToR]|
10°19230243106+112+118
[V )

[Q]

Il

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 c@onti%ﬂty betv‘een
ECM terminals , , 69, @),
(ron), (ies), (316), or 40, @, &, @,
(i08), (112), (118) and engine ground.
Continuity should exist.
It OK, check harness for short.

NG

lOK

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 head7

Light emitting 3
diode

Photo diode

Wave \ [
forming circuit Rotor

plate
SEF613B

180° signal slit for No 1 cylinder

\\\\\\\\\nnmm',////,,,//// 1° signal siit
8 Yy
S %
180° signal slit

Rotor plate SEFB853B
180° signal st for
No 1 cylinder
180° signal
Rotor plate SEF194N

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.

Diagnostic

Lo Check Items
Troub’\ljz Code Malfunction is detected when (Possible cause)
11 e Either 1° or 180° signal is not entered to ECM for | e Harness or connectors

speed

the first few seconds during engine cranking.

enough while the engine speed is higher than the
specified engine speed

the normal range during the specified engine

(The camshaft position sensor circuit is open or
shorted )

o Camshaft position sensor

e Starter motor (Refer to EL section)

e Starting system circuit (Refer to EL section )

e 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
.is‘-l’ 1) Crank engine for at least 2 seconds.
A&/ 2) Turnignition switch “"OFF”’, wait for at least 5 seconds
and then turn “ON’’.
3) Perform ‘“‘Diagnostic Test Mode I’ (Self-diagnostic
results) with ECM.

EC-95



TROUBLE DIAGNOSIS FOR DTC 11
Camshaft Position Sensor (CMPS) (Cont'd)

For Europe and Israel

EC-CMPS-01
{©: LHD models %1 : <D 40
Refer to {B>: AHD models TS 30
7.5A | EL-POWER. JUNCTION BOX ED>: For Europe %2 : D 3t
No .2 (JOINT TS For 1 : T 22
T CONNECTORS) : For Israe
W/L
1
O W/L w/L 7 71 W/L
W/L W/L <=0
|
W/L
mmmm . Detectable line ] i
for DTC oL
== : Non-detectable
line for DTC l
W/R ®
astggros — =] )
POSITION W/L W/L
ENSOR) =1 o
€23 & L4 l] 5 RELAY
B L Tk
3 K W/R W/G
i ]
JOINT 'y ®
CONNECTOR-6 B K
| |
@) 11 - |
® ] i—a}> =9
| l
L L W/R W/R W/R W/G
I ' 1) 2] Mosl 471 I8l F41
B B B REF REF CRTN VB VB SSOFF ECM
1 (ECCS
Q—I CONTROL
i B MODULE)
bl = D
()

Refer to last page

? (Foldout page) .
X 12 EIE
LI oy GELHED o  Blabsl v 25 L @ | €D
-

[s2310 3
[{s}
—
(=]

O E RO REE R RGN 11]12]13]14] L [23]24]25126[27{28]29]30] |40{41[42]43]44]45146]47148] | |

——
oiiodoFodiiaionog 11121314516 7lEl 15]16]17]18]19120/24]22] 31[32[33] 34 B 0[3 738 ‘nmg

HEC028
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TROUBLE DIAGNOSIS FOR DTC 11
Camshaft Position Sensor (CMPS) (Cont’'d)

Except for Europe and lIsrael

Xz

EC-CMPS-02

7 BA Refer to EL-POWER. mmm . Detectable line
o for DTC

0 - = : Non-detectable
WIL line for DTC
W/L
B
W/L WA
=1 DISTRIBUTOR
(K2 (CAMSHAFT
W/L POSITION

SENSOR)

o—
.
#
f
=l

JOINT
CONNECTOR-6

——1o

.
1

= e
spfathe
mx @ mu @ mmmee———" EE
—
/‘—_——_——————-—"7\
= @ o \ o
i ! | !
\ ! ) i
ll1'lli?llqE-lI----Il-d!II*-
.________._.____.__\/

o}
g
Sy
-
Th-
o)
S

o
S
=
mJ
S
=
= @m O r——

SSOFF VB VB REF REF POS POS ECM 1
(ECCS B B
CONTROL I
MODULE)
:
Ei3
Refer to last page
% (Foldout page) .
F3 1[2]cl3 X
S X
Xt T [aElerlal GEIEIB oy [NTAA ey 8 | ol

(=L

109t 11121131 14115116 [ 8 23|24[25]26[27]26]29]30} [40{41]42]4344]45]46(47]48] | L

—
woleAo3iod 10807108 | 1 34567]@1516!1718192021 31[32[33]34]3]36]37]38]39) 'Eﬁm!

HEC029
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TROUBLE DIAGNOSIS FOR DTC 11

GA16DE for Australia

Camshaft Position Sensor (CMPS) (Cont’'d)

EC-CMPS-01
BATTERY
_ smmm : Detectable line
g 7 ga |REfEr to EL-POWER. Jetecta
41 = . Non-detectable
T line for DTC
W/L
W/L
I._J_l €16D
W/L W/R
] 57 DISTRIBUTOR
Lr] (CAMSHAFT
w/L POSITION
I SENSOR)
(
) gy
I L B/W B
W/L W/L —
[l Ir'g“ll } ( 3
| - |
| |
g | |
Led 2] : '
W/G W/R ! }
| |
| | JOINT
} } CONNECTOR-6
: }
o ; o—— ®
- -
o e O
lﬂ |_| I—I
W/G W/R W/R L L B/W B/W
41 56l 61 40 24l 1 [4s] '_l
SSOFF VB VB REF REF POS POS ECM
oL R
MODULE) .—I l
4 =
12 7 X Refer to last page
3la56] W E L [ATALTEA) oy AERI4ED sy (Foldout page) .

104

102

103

104

105

106

107

108

109

110

11

112

113

114

115

116

17

118

20121]22]23 3839

PAPSPERTER) (o123 ™
PIOBIEEY ot w | A
34]35]36i37,
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TROUBLE DIAGNOSIS FOR DTC 11
Camshatft Position Sensor (CMPS) (Cont’d)
Camshaft position sensor DIAGNOSTIC PROCEDURE

harness connector
s \ INSPECTION START
Y
CHECK POWER SUPPLY. NG | Check the following
1 Turn ignition switch “OFF"". "| @ Harness for open or
2. Disconnect camshaft position sensor short between camshatft
harness connector. position sensor and
3. Turn ignition switch “ON" ECCS relay
Aecsts| | 4. Check voltage between terminal If NG, repair harness or
(® and ground with CONSULT or connectors.
tester.
S amN Voltage: Batltery voltage
T.S.N - OK
B |

CHECK GROUND CIRCUIT. NG | Repair harness or con-

@"i@) 1. Turn ignition switch “OFF"” " | nectors
2. Loosen and retighten engine ground

& @-’l l SCrews.
= 3. Check harness continuity between
v terminal (6 and engine ground
SEF524Q Continuity should exist.
B If OK, check harness for short.

OK

DISCONNECT
A€ & y
hel NG‘ Repair harness or con-

_ CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector " | nectors.

| 2. Check harness continuity between
terminal (@ and ECM terminals &9,

@ @, or @, @ or @), @ terminal

‘ ! ® and ECM terminals @0, or

L @, @.

SEF463Q Continuity shouid exist.

if OK, check harness for short

La

For Europe and Israel, and GA15DE .\

engine models Engne ground (. @D oK
WA

CHECK COMPONENT NG | Replace camshaft position
(Camshaft position sensor). " | sensor.

Refer to "COMPONENT INSPECTION"
on next page.

OK

A

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-99



TROUBLE DIAGNOSIS FOR DTC 11

—t

DISCONNECT
i HS.

ECM

lof conNECTOR]|

22, 30 31 , 40

il

& DISCONNECT
T8

<l
4]5]6)

[Q]

@ . For Israel

@D, @) : For Europe

DISCONNECT
i€

I Ecm |o[connecTOR]|

1
31,4041 , 45

l

22 4
30,40 , 44

&)
€

1
(312T3]a]516)

| @

[Q]

@@

[ DASGRLLICIOR
OROND)

@,

- Except for Australia
For Austraha

G

SEF137R

\.

- "3 (L\I‘;,lfl

AEC6E89

SEF887K

Camshatft 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 !srael
(@ : For Europe and israel (180°
signal)

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

Tester's pointer fluctuates between
5V and 0V.

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 is

7 :
Hot wire . \
ser1s4N|  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.
0 ©
Hot wire SEF695K
Diagnostic . Check ltems
Trouble Malfunction is detected when ... )
(Possible Cause)
Code No
12 ® An excessively high or low voltage from the sensor | @ 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) Turnignition switch “OFF"’, wait for at least 5 seconds
and then turn “ON".
4) Perform “Diagnostic Test Mode I’ (Self-diagnostic
results) with ECM.

EC-101




TROUBLE DIAGNOSIS FOR DTC 12
Mass Air Flow Sensor (MAFS) (Cont’d)
GA14DE, 16DE engine for Europe and Israel, and GA15DE engine

_ EC-MAFS-01
Iﬁﬂiiﬁﬁil
7 BA Refer to EL-POWER.
§ {C>: LHD models
¥ {B>: RHD models
WL <€D : For Europe and Israel
1
Qo= W/L W/L E®: Except ED
mmm : Detectable line
for DTC
Ww/L = : Non-detectable
line for DTC
6C
W/L JUNCTION BOX No.2
(JOINT CONNECTORS)

OmT= W/L 7] wa X

{ogtop 111124113114t 5ji16 [ 8 19 [10]11]12]13]14] 23|24)25|26]2712829]30] |40]41]42]43]44]45]46]47

W/R
.
OB W/L W/L [3]
MASS AIR
W/L 6]k W/L ==ED=0 w SENSOR
€Ei2
2 1
- L2 (L)
) | f B G
| i _
W/L WL ~ %I
sn Bl R i [l
& ] EECS { i .f JOINT
| %” R CONNECTOR
L 5 3 1)
W/G  W/R lljJ_l
a
.—.—Oﬂﬁ (l)@a
| | | ]
W/G W/R  W/R W/R B B 6 .
SSOFF VB VB CRTN ND ND QA+ | ECM |
-A -A (ECCs ®
CONTROL |
MODULE) =+ +
Refer to last page
12 112 )3 c )@ o <l> ! ] (Foldout page) .
314]516] w 4]5[6]718] w 11213 gy 1{111}11]4]1] gy
3]
1] o
5]
—
otoaio3 oAt 00l [ 412131 41516171 (o] [Ble[i7ie] S0 1ee] Bl EpepiEeas | D l@lﬁg
481 L

HEC030

EC-102



TROUBLE DIAGNOSIS FOR DTC 12

Mass Air Flow Sensor (MAFS) (Cont’d)
GA16DE engine models except for Europe and Israel

EC-MAFS-02

g 7 BA Refer to EL-POWER.
|

W/

W/

Detectable line
for DTC

Non—detectable
line for DTC

MASS AIR
FLOW SENSOR
&

JOINT
CONNECTOR
—{] 1]}
W/G W/R W/R OR W
41 381 71 el 7
SSOFF VB VB QA+ QA- ECM [ |
S U
MODULE) o 1
4 =
(FE) €19
Refer to last page
- (Foldout page) .
1123 3] X <
415[6]7[8] w X1l L @l2{3]) eR [af11]4]474] @y B> | €D
5]

i

——
wofidiododosoaonid [ 112] 3] 41516 7IEI 15[i6]i7] 18150 122] B1[32[33]34]% 365738 )
togtioft 415119 | 8 ]9 [10]44]42]13]14] L [23]24]26]26[27]28]29{30] |40]41]42]43]44]45{46]47 L

&%

HEC031
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TROUBLE DIAGNOSIS FOR DTC 12

GA16DE for Australia

7 .5A

L

Mass Air Flow Sensor (MAFS) (Cont’d)

Refer to EL-POWER.

EC-MAFS-01

. Detectable line

for DTC

: Non-detectable

line for DTC

1]}
%)
W/G
4] [E6] ffedl 1
SSOFF vB vB QA+ GA- ECM
- U
MODULE) ® 1
4 =
()
%f %gfer to last page
BEX1 E 1[Cj2 ) “%““ cldout page) .
5] L 3{4]516] W @i213]) er {4 GY ‘n!’,ﬁn!!
101]102]103| {104]105106 1]2[3] [4] 20l21[22123) _ (3g{30| [40[41] [53/64I55] |s6]
1071108109l [rolalisg LB16171819] 10] O 24]25[26[27128] 451231 144146]46157158]59160) 61]
i [1e e palaidl g SRR 75| aL4Ble2ledoal) LV S
15 [16]17]18} 343]3%6[37 5152 [eel67]68l6a
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TROUBLE DIAGNOSIS FOR DTC 12

GA15DE engine

‘Mass air flow sensor
_harness connector
o

For Europe
7
-

and lIsrael Ea

1 v}
_—_Mass arr flow sensor

(harness connector

§1EN Gnind

Mass Air Flow Sensor (MAFS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A 4

GA16DE engine models except for \\
Europe and Israel AN &
- 4 ,

Mass air flow sensor
Oy
harness connector’ ) ) Yy

satery, | | S
ydl

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 (3
and ground with CONSULT or tester.
Voltage: Battery positive voltage

NG

OK

BE v

Repair harness or con-
nectors.

DISCONNECT

DA€

* 1 ‘l 3 *2’%
(&)
o) v | }

%1 For Europe and Israel, and GA15DE engine
*2 GA16DE 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 @ 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 (1) and ECM terminal (® or
Continuity should exist.

If OK, check harness for short

NG

OK

y

Y

Repair harness or con-
nectors.

For Europe and Israel, and GA15DE .
engine models

N 0N filler cap

AN X2

MEC256BA

CHECK COMPONENT

(Mass air flow sensor)

Refer to "COMPONENT INSPECTION"
on page EC-107

NG

Y

OK

4

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

Trouble is not fixed

Y

B__ ir——_ 7

Engine ground

< \ N
Power steering

flud 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

B] For Europe and Israel, and
GA15DE engine

5 DISCONNECT
T.8.

@) il

GA16DE engine models except for
Europe and lIsrael

DISCONNECT
% ES DISCONNECT
T1S.

ECM ICj CONNECTORJI =
1{ {
@) * Except for Australia
. For Australia SEF140R

For Europe and Israel, and
GA15DE engine models

DISCONNECY & DISCONNECT
- TS. ié}

[ eom_ ol coweoror] 112[®
1{6

GA16DE engine models except for

Europe and Israel

m DISCONNECT DISCDNNECY
A€
I,

[ Ecm__|o[connEcTonr]|

H@

@6) : Except for Australia
@) : For Australia SEF141R

Mass Air Flow Sensor (MAFS) (Cont’'d)
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TROUBLE DIAGNOSIS FOR DTC 12
Mass Air Flow Sensor (MAFS) (Cont’d)

l@gg - o) &““Ej COMPONENT INSPECTION
= %2 I Mass air flow sensor
) @RI 1. Turn ignition switch “ON"".

2. Start engine and warm it up sufficiently.

3. Check voltage between terminal @) and ground.
_J’] ' ﬂ Conditions Voltage V
@ O @ O lgnition switch "ON" (Engine stopped ) Less than 1.0

: For Europe and Israel, and GA15DE engine

"t

models Idle (Engine is warmed-up sufficiently.) 12-1.8
*2 : GA16DE engine models except for - -
Europe and lsrael SEF142R| 4 If NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust.
-
O O

O

LHot wire

fi
®)

SEF695K

< Hot wire

SEF154N
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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>
8¢ Engi fant t -
§r ngine CO;::Z emper Voltage Resistance
4r Acceptable v kQ)
g p o qo ) (
g 2t C('F)
5 r - -
% (1)3_ 10 (14) 4.4 7.0-114
& o4l 20 (68) 35 2.1-2.9
02f 50 (122) 2.2 06-1.0
01l o
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) SEF012P
Diagnostic
Check ltems
Trouble Code Malfunction is detected when ... (Possible Cause)
No.

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 II'" (Self-diagnostic
results) with ECM.
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Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
EC-ECTS-01
ENGINE COOLANT
@ TEMPERATURE
SENSOR
(W)
= & EC
*1 B ED: For Europe and
Israel
EB>: Except ED
*1---ED 6Y K EBDBR/Y
mmm : Detectable line
for DTC
= : Non—-detectable
f ‘ line for DTC
i
%*1 B B
sl 240 23l
TW GND GND ECM
- (ECCS
CONTROL
MODULE)
(EY
2 ey
g
offtodtodiodtoxoefioriod [1]2]3[4]5]6 7||’_o‘, 15[16[47]18]19/20121]22] [34]32]33{34]35[36]37]38]39 iv7]
togttoi 11214415116 | 8 | 9 [10]14{12[13{14] L [23]24]26]26]27]268120[30] [40[44]42]43]44]45]46]47148] |

HECO032
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TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature Sensor (ECTS)
(Cont’d)

GA16DE for Australia

EC-ECTS-01

ENGINE COOLANT
TEMPERATURE
——@— SENSOR

: Detectable line
for DTC

. Non-detectable
line for DTC

£
£
| 1

—r-
i

BR/Y B
=] Bt
™ GND ECM
(ECCS
CONTROL
MODULE)

€D

GY

[ —r—ae—

101]102[103] [104t05(108] _ [212{3] 4] o2e[22l23]  [38[39| 4041 [53[5485] |56
107[108l10a} {110]111}412 EBEE O 2425[26[27{28] [75T73] [44145/46157]58]69]60] 61]
19 H.S.

W

113]114§115] 1116]147{118 mm 34355 49150 @m@@@m@@@ W

HEC065
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TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

P O
o)

SEF518Q

B > DISCONNECT

€

T2)
G L@.ﬂ

SEF519Q

CHECK COMPONENT

(Engine coolant temperature sensor)
Refer to "COMPONENT INSPECTION"
on next page

\

OK

h 4

Disconnect and reconnect harness con-

nectors in the circuits Then retest

A4

Trouble s not fixed

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

A4

INSPECTION END

EC-111

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch "OFF" | e 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 @ If NG, repair harness or
and ground with CONSULT or tester. connectors
Voltage:
’ Approximately 5V
OK
B y
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 (9 and engine ground and engine coolant
Continuity should exist. temperature sensor
If OK, check harness for short If NG, repair harness or
oK connectors
A
NG

Replace engine coolant
temperature sensor




TROUBLE DIAGNOSIS FOR DTC 13

SEF152P

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
COMPONENT INSPECTION

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

Temperature °C (°F)

Resistance k2

20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.

EC-112



TROUBLE DIAGNOSIS FOR DTC 21

mary

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-

circuit is turned on and off, the proper high voltage is

induced in the coil secondary circuit.

Diagnostic
9 L Check ltems
Trouble Malfunction is detected when . }
(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 igmition primary circuit is open or shorted )

e Power transistor unit

e Resistor

o 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) Turnignition 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

BATTERY

Ignition Signal (Cont'd)

EC-IGN/SG-01

<L>: LHD models
<{B>: RHD models
30A Refer to EL-POWER. ED>: For Europe and Israel
EE: Except ED
G mmm : Detectable line
for DTC
1 = : Non-detectable
OF:/. ST IGNITION line for DOTC
R SWITCH B/R
| = q o
ACC |ON [71
1
B/R f
Cl) = | CONDENSER
<5> ! ] IGNITION DISTRIBUTOR
COIL €29
B/R B/R % ?g:\‘ﬁglsmn €25
(EUL) '—l—l €10D -+
e
B/R B/R
® & [ESEY
O G W/B B/W
|
¥ ’ O (Y-
G @@= B/Y % . ntrol
_—— module)
RESISTOR
€28
I I I I
SPARK PLUG GY/R W/B ™
=1 ] B/Y B B
ECM IGN IGN ] J
(ECCS CK o
CONTROL )1
MODULE) =
1 EB
(ot TTTTTT T 1 oot m K Refer to last page
\ G e i | e 5 | (Foldout page) .
rl U | /N P i
5150 € fazle] ® €Dy 1 @EplaEp @@ @p &
) W W l | GY GY | ’
1|2 F1FE (== E) =
3]4[516] w 4|5(6]718] w
——
woifoiogodiosfioefioriod [1]2]3]4[S]6 7[@ 15]16[17]1e]1920021]22] [31132[33[3436]36]37]38]39 )
g0 41N | 8] 9 [10]44]12)13114] L |23124]25]26|27]28]29]30] |40]41]42]143144]4b146147]48] |
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TROUBLE DIAGNOSIS FOR DTC 21
Ignition Signal (Cont’'d)

GA16DE for Australia

EC-IGN/SG-01

30A Refer to EL-POWER. mmm . Detectable line
for DTC
: == : Non-detectable
G line for DTC
ml
OF;/. ST | IGNITION
o SWITCH B/R
-
ACC [ON =
&
Sl { ]
J =~ | CONDENSER
B IGNITION DISTRIBUTOR
COIL
L g 2 roron
B/A ,

W/B B/W

G
I I To ECM
.— B/Y < (ECCS control
G dule)
{ 1]
RESISTOR
G=E)
I I [ 2 ]
- Y/

SPARK PLUG GY/R W/B
=1 (x| |-|
IGN IGN ECM B/Y B B
CK (ECCcS
CoNnTROL A
MODULE) @
4 =
13
! ! Refer to last page
: ! (Foldout page) .
3[E[1] € [ ED X Xl €D | =z €20
412[6] w 3[4l56] w ) QI2BM[E[® ey @® ey ! B €t
101102[103] [t04]105[106 2021]2223
107]108[109] [110111[112 O || 242128 [44]45]26]57158[59]60] ED |
[29[30[31[32[33] [47]48[62]6364]65 W s
113{114]115] [116[117]118 eSS 2

HEC066
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TROUBLE DIAGNOSIS FOR DTC 21

Ignition coil & power

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

& transistor harness connectors
.

INSPECTION START

.

SEF470Q

Yes
Turn ignition switch "OFF"”, and restart | ®
engine.
Is engine running?
No
Y NG
aecss2] | CHECK POWER SUPPLY. »! Check the following
1. Turn ignition switch "OFF"". ¢ Harness connectors
2. Disconnect ignition coil harness con- (Fa), or (75D,
& DISCONNECT nector. m
4 ié} 2 ‘(F;L;‘rn Iignitliton S\git?h 0": nal @ ® Harness connectors
S. . Check voltage between termina
= and ground with CONSULT or tester Que),
718) Voltage: Baltery voltage e Harness for open or
ge: y g short between ignition
OK coil and ignition switch
If NG, repair harness or
connectors.
D S B !
< NG
(e ﬁ CHECK GROUND CIRCUIT, »| Repair harness or con-
.@ 1 SEF468Q 1. Turn ignition switch “OFF". nectors.
2. Disconnect power transistor harness
connector.
E’ 3. Check harness continuity between
terminal (2 and engine ground.
) DISCONNECT Continuity should exist.
4 @'ﬁ@) It OK, check harness for short.
=4 OK
213[4[5]6) Y
NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or con-
@ 1. Disconnect ECM harness connector. nectors.
2. Check harness continuity between
e o ECM terminal (O and power transis-
= tor terminal ().
Continuity should exist.
SE
Fagea It OK, check harness tor short.
oK
m DISCONNECT & DISCONNECT A 4 NG - -
HS. TS, CHECK COMPONENTS »| Replace malfunctioning
i (Ignition coil, power transistor). component(s).
[><] “ ]
i ecm  |o]connecToR]| TZR14TETe) ngjqéo COMPONENT INSPECTION",
= .
OK -~
v
IE Disconnect and reconnect harness con-
@“ﬁ@ nectors in the circuit. Then retest.

y

Trouble is not fixed.

Check ECM pin terminals for damage

nector. Reconnect ECM harness con-
nector and retest.

or the connection of ECM harness con-

!

INSPECTION END

EC-116




TROUBLE DIAGNOSIS FOR DTC 21
Ignition Signal (Cont’d)

B ===y | ®
o ///d D) |

- —7 TN 7 CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-
_7__\\1 A .é\ N Resistor 1. S’fop engine.. N nectors.
- J éﬂ" & !)i. Q 2. Disconnect ignition coil harness con-
© E!{J H by <7 nector.
[ .l' I 3 Strip tape covering resistor and dis-

. t

DISCONNECT
E HS.

of CONNECTOR"
2 3

I ecwm

@& [al

. DISCONNECT

!

(@ - For Australia

(® : Except for Australia

SEF143R

connect the connector.
4. Disconnect ECM harness connector.
5. Check harness continuity between
ignition coil terminal and resistor
terminal (1, resistor terminal (@
and ECM terminal 3 or 2.
Continuity should exist.
If OK, check harness for short.

OK

Y

CHECK COMPONENTS

(Resistor).

Refer to “COMPONENT INSPECTION"”
on next page.

NG

Y

OK

A

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

Trouble is not fixed

\ 4

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

A 4

INSPECTION END

EC-117

Replace resistor.




TROUBLE DIAGNOSIS FOR DTC 21
Ignition Signal (Cont’d)

COMPONENT INSPECTION

L= Ignition coil
31

Disconnect ignition coil harness connector.

(81D 2. Check resistance as shown in the figure.
Terminal Resistance [at 25°C (77°F)]
@ - (Primary coil) Approximately 1 Q

@ (@ - secondary terminal on distrib- ‘
tely 10 kQ
o~ / o utor head (Secondary coil) Approximately 10

N\ <
Distributor head SEF472Q

If 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 v N ; .
GERLRID CEED 1. Disconnect power transistor harness connector.
% 2. Check power transistor resistance between terminals @

~—,

and .
Terminals Resistance Result
@ p Not 0Q OK
an
@ 0Q NG
- If NG, replace distributor.
SEF473Q
Resistor
1. Disconnect resistor harness connector.
EF] 2. Check resistance between terminals M and @.
B Resistance: Approximately 2.2 k() [at 25°C (77°F)]
If NG, replace resistor.
[Q]
re ¢

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 ltems
Trouble Code Malfunction is detected when ... ? m
No . (Possible Cause)

34

e An excessively low or high voltage from the knock |e 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 1i”" (Self-diagnostic
results) with ECM.
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TROUBLE DIAGNOSIS FOR DTC 34
Knock Sensor (KS) (Cont’d)

Except for Europe and Israel

EC-KS-01

ECM
(ECCS
CONTROL
MODULE)
KNK smm : Detectable line
|[_g._J7_; for DTC
W = : Non-detectable
line for DTC
3 L
N W
B B
B B
.
1§
| B
': .—\
W
€D
- gl
W JOINT
CONNECTOR-6
X b4
11 (L]
N W
N B
1 R
N
I\ )
W
£ M
KNOCK B B B
SENSOR 1 _I
o 1
4 L
1 F13

— €19 _ -
BR B Ol ey

—
olioandndEenAd 1 112] 3141516 7IB 15[1e[17[1819e0R1122] Bil3Rl3334 5657138 isi)
A RETE GG 2324125]26|27]28[28130] |40{41]42]43]44{45]46{47

5|
-

HEC034
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TROUBLE DIAGNOSIS FOR DTC 34
Knock Sensor (KS) (Cont'd)

GA16DE for Australia

wmm : Detectable line
for DTC
== . Non-detectable
ECM 3
(ECCS line for DTC
CONTROL
MODULE)
KNK
B4]
W
N L
| |
| |
| |
] |
| |
i |
|: .—
W
€D
Y e @D [
W JOINT
CONNECTOR-~6

/o i
SR —
S am—
i
e

:R}i

]

KNOCK
SENSOR

i
i @=—o
-
s

@2 BRNARN

P ]

101]1021103] 104)105{106 1/2]3 20[21[22[23 38]39] l40la1] [63]54/55] [s6]
107)108]109] [110[111[112 Bmﬁmmmmg ol {| O E-EJE!EE@ 243 m@@@@m@@@ 51, ?

HEC067
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TROUBLE DIAGNOSIS FOR DTC 34

For Europe and lIsrael, and GA15DE .
Engmne ground (F3),

A‘ /%
< \e

engine models

Knock Sensor (KS) (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

4

Loosen and retighten engine ground
SCrews.

A\

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch "OFF’".

2. Disconnect ECM harness connector
and knock sensor sub-harness con-
nector.

3. Check harness continuity between
terminal (@ and ECM terminal &) or
63 .

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

NG

Brake fluid
reservorr \\

Knock sensor
harness connector (

~
>y

MEC261BA

—O

OK

B !

Repair harness or con-

| nectors.

CHECK SUB-HARNESS CIRCUIT.

1. Disconnect knock sensor harness
connector.

2. Check harness continuity between
knock sensor harness connector ter-
minal (@ and knock sensor sub-har-
ness connector terminal (2.
Continuity should exist.

If OK, check harness for short.

NG

HE HE

L [ ]
I Ecm  |0]CONNECTOR]|
27 54

[Q]

@ ||

G9: For Austratia
@: Except for Australia

SEF144R

lOK

Check the following.

| @ Harness connectors

GD}
If NG, repair harness or
connectors.

CHECK COMPONENT

(Knock sensor).

Refer to "COMPONENT INSPECTION"
on next page.

NG

M

OK

Y

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

J Trouble is not fixed.
4

DISCONNECT DISCONNECT

B &5

T1.8.

Qan)

)

T3,

c{ilzp

&

SEF776Q

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

and retest.

\d

INSPECTION END

EC-122

Replace knock sensor.




TROUBLE DIAGNOSIS FOR DTC 34

€

J’]

e

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.
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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 ltemn
Trouble Code Malfunction is detected when ... ?C ems
(Possible Cause)
No.
41 a) An excessively low or high voltage from the sen- |e Harness or connectors

sor is entered to ECM.
.................................................................................. 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.)

Y MONITOR ¥ NO FAIL
COOLAN TEMP/S 30°C

L

RECORD

|

SEF002P

CONNECT

I_ecm T(;]LCONNECTOR | E)]

=
5

S

SEFQ06P

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) Seiect “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 §) 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 II'" (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

TEMPERATURE
@ SENSOR
L2 ILL] EC
R/Y B mmm : Detectable line
for DTC
== : Non-detectable
line for DTC
R/Y B
631 ol
TA GND ECM
(ECCS
CONTROL
MODULE)
D)
—
6Y
S ——————— |
101]102[103] |104]105]106 1[2[3] [4] 20(21[22(23| _ |38[39| l40[41] [63/5485| [sg
HEUEERm 2425126(27128) [543 [44145146/57158]6T60) [ TR
107]108[109] [110]111]112 EENeneaes TR
53] 18a]t15) [16i7]tig] e 19 49[%0 WV H.S.
15] [i6[17]18 34353[37 5152 [66[6768l6g

EC-125
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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

y

7\ -
“ 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 @ If NG, repair harness or
DISCONNECT and ground. connectors
% E Voltage:
@ Approximately 5V
‘L oK
D O ol : NG i
CHECK GROUND CIRCUIT. " | Check the following
A 1 1 Turn ignition switch "“OFF’'. | @ Harness continuity
@ — 2 Check harness continuity between between ECM and
terminal (O and engine ground intake air temperature
AECT23 Continuity should exist. sensor
If NG, repair harness or
B s N OK connectors
&€ (& ‘,
D CHECK COMPONENT NG | Replace intake air tem-
(Intake air temperature sensor) perature sensor
Q] Refer to "COMPONENT INSPECTION”
* on next page.
| s
Y
= Disconnect and reconnect harness con-
AEC724| | 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 connector and
retest -

A

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC 41

Intake Air Temperature Sensor (JATS) (Cont’d)

COMPONENT INSPECTION

Intake air temperature sensor
Check resistance as shown in the figure.

[————————] AEC725
20r Intake air temperature
18- om0 P Resistance k£
8t C (°F)
g ar Acceptable . 20 (68) 21.29
2-
g 50 (122) 068-10
g 19r
]
& 04r
02r
01

30 0 20 40 60 80 100
(-4) (32) (68)(104)(140) (126)(212)
Temperature °C (°F) SEFO12P
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Throttle Position Sensor

The throttie 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.

SEF089K

» Supply voltage
‘é’ 45 5V (Applied between terminals No 1 and 3)
£ .
8
— — =
- 3 @
— {2 ]Y5
L —_— 1 gz
JR———— S ™
Throttle position sensor ge
5o 05
g - - B
32 % 80
Throttle valve opening angle (deg) SEF520Q
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Throttle Position Sensor (Cont’d)

EBEQH'@E EI>: For Europe and Israel
)\/X\f SENSOR mmm : Detectable line
] for DTC
I_L'.—IJ LLE—JJ LL%-]_J === :  Non-—-detectable
L Y B line for DTC
N &
1 |
1!
o A L
N N
| |
| |
N B
N B
| |
| |
| |
N N
N B
| |
| I
N N
N B
| |
1 |
A B JOINT
| | CONNECTOR-6
1!
| |
- T =)
<Jo— C—
CI>
P/L Y B B [_l
371 2ol 24 =] B B B
AVCC TVO OGND GND
by AN ECM |
(ECCS ®
CONTROL L
MODULE) i 1
£13
<
J2]3 BR {af1]a11111] oy
a4 L

H

[7<] [}]

O f

[T5% FEC EXEI X X R TIG T 23[24|265126(27]28(29]30] [40141]42|43]44|45]46]47148] | L

—
0103103104105 106107108 3[4[5]6 7||§J 5 T 2 P 0 P 2 T RS ) l@g

HECO035
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Throttle Position Sensor (Cont’d)

GA16DE for Australia

EC-TPS-01
THROTTLE mmm : Detectable line
POSITION for DTC
VY/‘ SENSOR — lilqn—diteclt::]?gle
] ine tor
Ly el 34
P/L Y B
2
N B
A R
bipt it
| |
| |
i |
N B
1 |
N B
N B
i g
N B
o B
B B
| |
N B
N B
i g
N B
B K JOINT
N B CONNECTOR-6
1K
| |
<jo— C— 1)
P/L Y B r-]
[2sl 231 [5ol B B B
AVCC TVO GND ECM I
-t A (ECCS ._l
CONTROL L
MODULE) 4 L
(GFE)
=
@z en [4]1fa]1]4]4]) ov
s —
101]102{103] [104[105[106 12[3] (4] 20[21]22]23)
jo07{to8]1og] [riofiatftiz] (BLEL718191 gl | | (O || J24idi26ieries W
11[12[13[14 o 29130[3132[33 LV H.S.
143]114[116] {146{447{118) e TyeTa77a) ESES Y]

HEC068

EC-130



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

GA15DE

GA16DE except
for Europe and

/ Throttle
4Thrc.>tt‘tle7§/\ position
position sensor
sensor SEFY06PA

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

GA14DE, GA16DE 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 (O
and ground with CONSULT or tester.
Voltage: Approximately 5V

NG

OK

B] Y

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 3 and engine ground.
Continuity should exist.

If OK, check harness for short.

NG

F142NC
& DISCONNECT
AE>
<]
1

SEF480Q

OK

v

Y

Check the following.

e Harness for open or
short between ECM
and throttie 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 @ and terminal
®.
Continuity should exist.
If OK, check harness for short.

NG

Y

lOK

For Europe and lIsrael, and GA15DE 2.
engine models Engine ground (B, (FrD)
N

ADJUST THROTTLE POSITION SEN-
SOR.
Perform ‘‘Basic Inspection’’, EC-65

:

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.
lOK

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

N
Power steering
fluid reservoir

MEC280BA

lTrouble 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

A€
G

&

=l

SEF481Q
DISCONNECT & DISCONNECT
A€ |4
if Ecm lo[connecToR|| 2
2{ Zf
@: For Australia
(9): Except for Australia SEF229R
& DISCONNECT
1.S.
(3!2 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.

Throttie 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, replace 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.
10A  [BLOCK
' (J/B)
B
2] _
Y
Y
5
COMBINATION -2k R/y ik R/Y {70k R/Y 4L VEHICLE
SpeeD- B @ €22 @D E} SENSOR
R —%} A R {8k R Z]
PU/R B/R
PU/R
,_._1
¥ : Models with tachometer
PU/R T : Models without tachometer
x1---IW30 | <HD40
x2- I 12 WD 33
PU/R x3-- -G 10  HD 15
x4 - 9 HD31
G2l x5. .13 WD 32
VSP ECM s : Detectable line
(ECCS for DTC
CONTROL — -
MODULE) B/R © SRe for o7e
AL
=
“22
P o . S m eSS k]
! : Refer to last page
: 1121314}/ 5]6]7 33[32[31[30)/22\29[28[27] 32 : (Foldout page) .
4 138|37/36]5(34] W
: 8[o[10[1142]13[14]1516] BR 2141]40139]138137} | : ’
TS TT T TTTTTTTTTT T T T T ’
EEIE] == E L 12[3]4] @2
o102 131 4[15[16]17]26{19j20] W 5l6/7[8] B G 6

f— T T
oiododdigogonod [ 1121 3[4]6]6 71E] 15[36[17]1E[1520[2122 awimm?_mlaelsg )
g 1111114115116 | 819 11014{12[13]14] L [23]24]25]26127128]29130] |40141|42]43144]45(46]47148 H.s.

[f=] 48]

HEC036
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vehicle Speed Sensor (VSS) (Cont’'d)

RHD models
EC-VSS-02
IGNITION SWITCH
ON or START
FUSE Refer to EL-POWER.
10A  BLOCK
(J/B)
()
-
Y
Y
i
COMBINATION 2]k /v 2Jk R/Y R/Y oL VEHICLE
METER , , SPEED
(gsg;ga) €29, SENSOR
LI—EI-RE@-RR'E
“32
(XS]] |e4]]
PU/R B/R
PU/R
‘—l—\ W : Models with tachometer
{#TD: Models without tachometer
PU/R x1---TH30 | <AD40
®2 - 12 {33
x3--- 10 WD 15
PU/R *4"‘@ 9 ,®31
l_l_| ®6- - 13 WD 32
m = . Detectable line
VSP E(CM for DTC
ECCS == : Non-detectable
CONTROL © Nc
MODULE) Bj_g line for DTC
=
(EY)
o e o e o e o T T - T T T T T, — - b ]
: : Refer to last page
' [1]2[3]4)/NE]6]7 33[E2JR1[30)/\2a8l27] ! (Foldout page) .
e
i slofoi i 3[1af5[16] BR  [42[41]40l39][38[37 | w | €@
T T TTTTTTT T oTToTT T TS m s ’ (ZF1)
ERRE —JIs[6[7]8 1[2[3[4] €&
olto[11[12[13[1 4156 1718[18[20] W 5]6]718] B 5 ©Y
i sy
oo odmo 06078 | 112131 4]61617] [o] [EBle]17/ae[is20[1]22] 3132 3al34[ 0] 50]37 iy
fodft ot 14}14241 134141351168 | 8 1 9 [40[14]42]43}44) L [23[24]25[26]27|28]29[30] |40]41]42143[44]45]46]47]48) | L 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
=== : Non-detectable
FUSE | Refer to EL-POWER. line for DTC
10A  |BLOCK
(J/B)
:
et i
Y
Y
i
COMBINATION 151k R/Y 2k R/Y {7 A/Y L] VEHICLE
METER : : = SPEED
CrETen) M| €D €29, €02 SENSOR
—— —oF & R R 2]
32
G320
PU/R B/R
PU/R 2
||
G
PU/R
PU/R
28l
VSP ECM
CoNTRoL
MODULE) Bf‘
=
: | \ (H) Refer to last page
v [1]2]3]4/eNs5 (617 33[32[31[30}//2\2928[27] M32 ' (Foldout pags) .
 [BloMO 1456 BR  |[@lfoNBEEEHER W 0 (5] 6v
o K £101
112]3[4 Mis
ol10[11[12[13[14[15]16

1011102103| {104{105/106
107{108]109} [110{114]412
11311141115} [116{117{118 [15]

w

021 536458 [s6)
44145]46(57(58/53(68 m

47148)62|63|64165 W
% a2 oo i

HEC069

w

EC-135



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vehicle speed
sensor

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

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.

AEC110
B VEHICLE SPEED SEN CKT I
AFTER TOUCH START
DRIVE VEHICLE
AT 10km/h {Bmph} OR
MORE WITHIN 15 sec
[ next ][ START |
MEF559D
% MONITOR ¢ NO FALL []
VHCL SPEED SE 20km/h
P/N POSI SW OFF
[ RECORD I
SEF941N
CONNECT
L) ( M
A€ @y
[l ecm  jo]coNNECTOR]| (g/\a

32 26

o o

@9 : For Austraha =
@: Except for Australia

SEF230R

OR
2 Turn ignition switch “"ON"
3 Rotate drive wheel by hand.
4 Check voitage between ECM
terminal @ or @ and body
ground.
Voltage should vary between
approx. 0 - 5V.

R

<
(&)

(T

NG

y

INSPECTION END

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly

NG

OK

®

EC-136

Check vehicle speed sen-
sor and circuit.

(Retfer 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)
[El Models with tachometer ®

W ﬁ?ﬁ DISCONNECT
Hs. 1S. E'ﬂ?‘ B

1]2]3[4 5[6]7
[L_EcM __[O[CONNECTOR] (5 g Tiofishaliz lilielsl | | CHECK INPUT SIGNAL CIRGUIT, NG | check the following.
1. Turn ignition switch "OFF"". e Harness connectors
2 Disconnect ECM harness connector )
and combination meter harness con- o Harness for open or
E@) [Q__I nector short between ECM
3. Check harness continuity between and combination meter
ECM terminal € and terminal @ or If NG, repair harness or
. For Australia @, ECM terminal €) and terminal connectors
(@ : Except for Australa @ .
Continuity should exist.
Models without tachometer It OK, check harness for short

DISCONNECT OK
A€ M€ | I

3332[31130 2912827 Disconnect and reconnect harness con-
ECM Ol CONNECTOR Hﬁ—'—*—" , )
| | I " 40[39] 1IBITI3BIIBNM | | nectors in the circuit. Then retest.

Trouble is not fixed
“ A4
@ Check ECM pin terminals for damage

J or the connection of ECM harness con-
» . SEF147R

nector Reconnect ECM harness con-

nector and retest

y
INSPECTION END

EC-137



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
EC-S/SIG-01

30A Refer to EL-POWER.

| |

G
E%fﬂ For Europe and Israle
] Except for Europe and

Israle

Detectable line
for DTC

Non-detectable
line for DTC

IGNITION
N ST | SWITCH
OFF “@—-@
ACC

168

FUSE
7.5A 1B ock

(J/B)
o

ST ECM

SW (ECCs
CONTROL
MODULE)

""""""""""" N Refer to last page
: (Foldout page) .
&> 351 & E | 1]2]3]4 —]5[6]7]8] #49
2 '
|
W |

o[10]41]12]13]14}15]16/17[18[19[20] W

oliodiododnaogAd | 11213141516 71@ 15[16]17]18]19]20[21]e2] [31]32[3a]34|36]36137]38 iy
{ogf 00 111 121431141458116 | 8 19 [10141{42]13]14] 232{[,2526§f 291301 140]41|42{43]44]45)46147148] | L

HECO038

EC-138



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Start Signal (Cont’d)

GA16DE for Australia

BATTERY
30A Refer to EL-POWER.
|
. s Detectable 1i
: Detectable line
|[=l=\| for DTC
== : Non-detectable
IGNITION line for DTC
ON ST | SWITCH
OFF ~o—.@
ACC

FUSE
BLOCK
(J/B)

E106

ECM
(ECCS
CONTROL
MODULE)
Refer to last page
3[5[1 112[3[4d<. __>I5]6]7]8 (Foldout page) " >
4[2]6] w olto[r[ia3 s 17[efiop0]  w

MDD €6

W H.S.

HECO070

101]102]403{ 1104]105/106
107}108{109] 1110{111]112
113]114)115| 1116]117]118

2021[22[23
2425126/27[28)

2930[31]32]33

34[3536[37

EC-139



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

B START SIGNAL ckTHl
1 CLOSE THROTTLE SHIFT INSPECTION START
TO P OR N RANGE
2 TOUCH START AND
START ENGINE
IMMEDIATELY A4
CHECK OVERALL FUNCTION. OKV INSPECTION END
1. Turn ignition switch *'ON".
2. Perform “START SIGNAL
| next | START ] CKT” in *FUNCTION TEST”
MEF481B mode w«thONSULT.
2. Check “'START SIGNAL™ in
Yr MONITOR %t NO FAIL LJ “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
I’ RECORD terminal @@ or @ and
SEF111P ground.
Voltage:
connecr Ignition switch “START”
q Battery voltage
HS. e < Except above
= Approximately 0V
i ecm  [ojconnecTorl]
34 20 NG
Y
Check if 7.5A fuse is OK. NG> Replace 7.5A fuse.
ﬂ oK
© B
€9 : For Australia = A NG
@; Except for Australia seF231R| | CHECK INPUT SIGNAL CIRCUIT. »| Check the following.
1. Turn ignition switch ““OFF". e Harness connectors
E DISCONNECT DISCONNECT 2. Disconnect ECM harness connector ,
W E@D E@:} and 7.5A fuse. e Harness for open or
il | 1S, 3. Check harness continuity between short between ECM
T ecm  |o]connecronl| Fuse ECM terminal @9 or @) and fuse and fuse 'block
= box block. If NG, repair harness or
8 Continuity should exist. connectors.
If OK, check harness for short.
& [ oK
1 4
: For Australia Disconngct and .rec.onnect harness con-
. nectors in the circuit. Then retest.
@ : Except for Australia SEF232R

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.

v

INSPECTION END

EC-140




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
EC-INJECT-01
BATTERY
§ 30A Refer to EL-POWER.
T [1] <{>: LHD models
G <{B>: RHD models
Il——“ﬂj €D : For Europe and Israel
OFZ‘/. ST égﬁg,ﬂON EB: %gﬁg% for Europe and
N wmm . Detectable 1line
AC.E |ON € for DTC
== ' Non-detectable
L|—:|3=|_| line for DTC
B/R
1
<(‘J;> %
B/R B/R
€101
el
E9
B/R B/R
O-J ® °® °®
| ] ] ] |
O.—QD B/R B/R B/R B/R
[ ] F_l__ i
<EJID * 121 INJECTOR 2 INJECTOR [2] INJECTOR 2] INJECTOR
B/R B/R No.1 No.2 No.3 No.4
.![D .}Z!)
H® m® ® ®
B/R B/R R/B Y/B GiB L/B
O-—-flg> R/B Y/B G/B L/B
[o1]l 110l 03] mal
INJ INJ INJ INJ |gcm
#1 #2 #3 #4 | TEces
CONTROL
MODULE)
ED
oo b
Refer to last page
: ij2 ED 315)1 @@: ] ,,, (Foldout page)’.)g
1 [B]3]6 4]2]6 (@[ B 'B ' B B
W W : M ETY
1|Ci2 32|31
3[4[516] w 8l7[615[4] w

| puwny T. T.
wofioaiodiodiose1o7iod [ 1]12[3[4]5]6 7|E| 15/ e[1718[19/20) 12| PA[32[Ra435] %6378 Iy
iogtiof i1 3i4i15118 | 819 [10]14]12{13[14] L [23]24]26]26[27]28129]30} |40|41]42]43]44|45]46147, L

5|

HEC039
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

GA16DE for Australia

Injector (Cont’d)

EC-INJECT-01

mmm . Detectable line
BATTERY Jetecta
304 |Refer to EL-POMWER. 1one fonbre e
| |
G
[l
OF:/‘ ST | IGNITION
- SWITCH
- E11d)
ACC [ON €
L
B/R
r"| €D
QD)
B/R
2
B/R
]
® o o
] ] ] |
B/R B/R B/R B/R
2] ' =] T
2 2 2
[2] INJECTOR (-] INJECTOR INJECTOR INJECTOR
No.1 No.2 % No.3 % No.4
(@) €19 €20 €D
1] [1] [4] [1]
¥
R/B Y/B G/B L/B
R/B Y/8 G/B L/B
o2l [0zl ol [[zoa]
INJ INJ INJ INJ ECM
#1 #2 #3 #4 (ECCS
CONTROL
MODULE)
Ref to last
3|9}1 1[C 2 E?),,, (Eo?goug pgge)?age
4[2[6] w 314]516] w B B B B

E101

1011102{103] {104{105
107)108}109) {110]111
113[114]115] 1116147

W H.S.

EC-142
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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
Nozzle injector is energized. The energized coil pulls the needle valve
back and aliows fuel to flow through the injector into the intake

manifold. The amount of fuel injected depends upon the injec-
A 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
D STIC PROCEDURE
BACTIVETEST @ [ ] IAGNOSTIC PROCEDU
= == MONITOR = = ==
CMPS.RPM(REF) 737rpm
MAS AIR/FL SEN 098V OK
IACV-AAC/V 41% CHECK OVERALL FUNCTION. . INSPECTION END
E] 1. Start engine
2. Perform “"POWER BALANCE"

1 2 3 4 in "ACTIVE TEST"' mode with
C .

l “ Jl “ I CONSULT.
3 Make sure that each circuit
MEF354F )
produces a momentary engine
speed drop
’ OR
0 A= / 61 1 Start engine
M (} J I < 2 Listen to each injector operat-

Click ing sound

At dle c, Clicking noise should be

‘4 heard.
NG
- Suitable tool E]
1 g“‘“ CHECK POWER SUPPLY. NG | Gheck the following
Vien 1 Stop engine | @ Harness connectors
SeF73oL| | 2. Disconnect injector harness connec- D), or (75),
tor
E DISConNECT " 3 Turn ignition switch “ON" o Harness connectors
- Fuel injector harness
AN connector 4 Ch;eck voltage beéweegde;mlnal ) .Hm, (GID)
WA AR T and ground with CONSULT or tester e Harness for open or
\\;‘MIIIIII[‘@,;—;\/?{ l Voltage: Battery voltage short between injector
.5., - ) ) e .. and ignition switch
,///// 7 OK If NG, repair harness or
-y connectors
®

AEC872

. ¥ 10t Ee

N

AECT755
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

For Australia
or 1;.3 oscommect i@
1. TS.
I[ Ecm o[ CONNECTOR]| 112)
102 » 107 » 104 » 109
——— e

& M

:No. 1 cylinder .No. 3cylinder
(9D :No. 2¢cylinder (89 :No. 4 cylinder
Except for Australia

DISCONNECT
A€

f{  EcM [o[connECTOR]|

101 » 110« 103 » 112
e —_—

@ | =

:No. 1 cylinder :No. 3eylinder
(10 :No. 2cylinder (172) :No.4cylinder

=%

1

& DISCONNECT]
24 €

SEF148R

Injector (Cont’d)
®

1

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 (181), (3iD),
(), (1) or G, GD), (), (1D,
Continuity should exist.
If OK, check harness for short.

lOK

"| @ Harness for open or

Check the following.

short between ECM and
injector
If NG, repair harness or
connectors.

CHECK COMPONENT

NG

o | Replace injector.

{injector).
Refer to “"COMPONENT INSPECTION"”

below.
lOK

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

v 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

A e ®

AEC559

COMPONENT INSPECTION
Injector

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14Q {at 25°C (77°F)]

if NG, replace injector.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump

SYSTEM DESCRIPTION

Engine speed

Y

Camshalft position sensor

Start signal

ECM
(ECCS
control

Y

Ignition switch

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine startabitity. 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 fuet pump.

AEC801

modute)

Fuel

Y

pump
relay

Condition

Fuel pump operation

Ignition switch is turned to ON.

Operates for
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

Fuel Pump (Cont'd)

EC-F/PUMP-01

IGNITION SWITCH
ON or START
154 |Block
Refer to EL-POWER.
) (J/B) <€D : For Europe
) 15 NE>: Except for Europe
l x1 : <ED 106 K NE> 104
NS [ING]] ] - ?gﬁeg%gble line
B/L B/W === @ Non-detectable
1] |"L‘|r3—l FUEL line for DTC
32 of|rume
° O RELAY
]
B/P B/Y
I
B/Y B/Y I
B/Y
A
1
| 2 |
T B5D
B
Flr_" FUEL
FUEL TANK
B/P M) | pPumP GAUGE
€52 UNIT
(5] = €12
B/P B
L @5D
i
[ 2 |
B/P "é"
el |
FPR ECM .
(ECCS l
CONTROL -
MODULE) 4L L
& @D

Refer to last page

™D D — @) — — €52
4] L % ;21 W GY €D (Foldout page) .

(opwl]

o
(N]
H

< —=J5[6][7]8

10]14]12]13]14]15{16[17]18]1920] W

T
00 i0410RI0610710d | 1121 3] 4151617 (o] [TET16[1716]10/20le 1122 Ba]a2| 333430 373030 i)
nopfi2 3114150 (819 [10]11]12(13]14] L [23jeaf2sioe]27len[20130] [40jatj4oladjad45iasla7]as] | L

HEC040
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

GA16DE for Australia

EC-F/PUMP-01

IGNITION SWITCH
ON or START -_— ?eteg?gble line
oar
=== : Non-detectable
15A FUSE Refer to EL-POWER. line for DTC
BLOCK
L (J/B)
INE] [IN§]) B
B/L B/W
O 031 puey
o {pump
RELAY
(]
B/P B/Y
| B/Y -| B/Y I
MO
B/Y
1
1
2 |
=71 B5D
B
ICi1 FUEL
ofF (R |
AUGE
I_'—| ) UNIT
2] 81D
B/P Ln—‘B
1]l :
)
B/P L2 ]
el ‘i
(ECCS Q——l
CONTROL é B
MODULE) s B
-= é
3]
12 —. 61 65D — @82 Refer to last page
[2 X 1 L 3151w P @ 1T2] {Foldout page) .
— @D
NEE ]~ EHEE
o[1o[11]12[13[14[15[16]17[16[19/20] W
| ess— |
104]102]103] [104]105{106 112[3] [4] 20212223
HEHEE 24125[2627]28
107[108]109| [110]111[142 10]
11[19[13[14 [29]30]31]32]33}
113[44]116] [116{147]448] F3ET Taega7 e AP
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

"\ MEC2668

BISCONNECT

w]

€
1s L

[

{@
)

SEF479P

Under the rear seat

Ao, —

©

3
/

Fuel pump harness connector

o J ™~

~

MEC267BA

DISCONNECT DISCONNECT
AE @ [HME

i) e

Wik

[Q]

SEF487Q

CHECK OVERALL FUNCTION. oK INSPECTION END
1. Turn ignition switch “ON". "
2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be feit
on the fuel feed hose for 5 seconds
after ignition switch is turned “ON”.
NG
B v
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch "OFF"". > 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 (O, If 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- (ma),
nector. e Harness connectors
3. Check harness continuity between @),
terminal (2) and body ground, termi- e Harness for open or
nal (M and fuel pump relay connector short between fuel
terminal (5. 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
If NG, repair harness or
connectors.
D] v
NG | Check the following.

CHECK OUTPUT SIGNAL CIRCUIT.
1. Disconnect ECM harness connector.
2. Check harness continuity between
ECM terminal (82), or and
fuel pump relay connector terminal
®.
Continuity should exist.
If OK, check harness for short.

Y

o Harness connectors
o,

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

If NG, repair harness or

connectors.

lox

®
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

(Go4): Except for Europe and Australia
(io6)* For Europe
(8): For Australia

SEF149R

CHECK COMPONENT

Y

E m DISCONNECT & DISCONNECT ®
IA Eé} 1S. l
= -
[ ecm  lofconnecTor]| 3
5 104 106 I 5 CHECK COMPONENT NG | Replace fuel pump relay
- (Fue! pump relay). i
@ﬁ@ Refer to ""Component Inspection’ below.
@ J OK
4
NG

Replace fuel pump.

(Fuel pump)
Refer to "COMPONENT INSPECTION"

below.

J'OK

BACTIVETESTR []
FUeL pump RELAY ON
= == = MONITOR = = =
CMPS.RPM(REF) Orpm

MEF309F

nnect harness con-
. Then retest.

Disconnect and reco
nectors in the circuit

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

SEF511P

\

SEF203Q

COMPONENT INSPECTION
Fuel pump relay

Check continuity between terminals @ and & .

Conditions Continuity
12V direct current supply Yes
between terminals () and @

No current supply No

If NG, replace relay.

Fuel pump
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.
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SYSTEM DESCRIPTION

Camshaft position sensor

idie Air Control Valve (JACV) — Auxiliary Air

Control (AAC) Valve

Engine speed

Mass air flow sensor

Y

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Y

Ignition switch

Start signal

Y

Throttlie position sensor

Throttle position

Y

Inhibitor switch (A/T models)/
Neutral position switch (M/T models)

Park/Neutral position

A\

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 vaive 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

WA

ACV-AAC valve
harness connector

Intake manifoid

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
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Idle Air Control Valve (IACV) — Auxiliary Air
NN Control (AAC) Valve (Cont’d)

‘[@ﬁ‘/ ORAN solenoid> | JACV-AAC valve — For Europe and Israel

The IACV-AAC valve is moved by ON/OFF pulses from the ECM.
A 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.

IACV-AAC valve —_
[

<\

EC-151



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IGNITION SWITCH

Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

EC-AAC/V-01

ON or START
FUSE |Refer to EL—POWER.
10A 1BLOCK
(U/B)
] (F3)
[N49] <ED: For Europe and Israel
BR EP>: Except for ED
1 mmm . Detectable line
O for DTC
=e=n : Non-detectable
@:D line for DTC
BR BR
.![D M4
ahE
BR BR
BR BR
[L1 tacv- =1
JACV-
AAC %_1_% AAG
VALVE
: VALVE
[g] €0 & ED: @
sB Led (L&)
PU/W SB
SB PU/W SB
a3l v I
ISC ISC ISC ECM
(ECCS
CONTROL
MODULE)
Refer to last page
(Foldout page) .
123 @D
W 4516718 BR @2i314]9 gR
1
odi0708 [ L] 2[3]4]5 15]16[17] 18] 19]01122] B1EelRap| 5363713839 @
14150116 | 8 | 9{10]14]12143 23124]25]26]27]26[29[30] [40141|4243]4445]4614748] | L

EC-152
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Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

GA16DE for Australia
EC-AAC/V-01

IGNITION SWITCH
ON or START

FUSE Refer to EL-POWER.
10A 1BLOCK
261 | (J/B)

Ni9 -

BR

mmm ;. Detectable line

for DTC
== : Non-detectable
BR line for DTC
40
3
L &=
BR
BR
=1

IACV-
AAC
VALVE
)

L2 L]
PU/W  SB
PU/W  SB
@21 __ [odl
ISC  ISC
ECM
< 0 (ECCS
CONTROL
MODULE)
ED
Refer to last page
12 (Foldout page) .
3[4[5[6] w @1213[4]® &g )

2oR1[22[23
2425]26]27]28]

29]30]31{32[33]
34[35[36[37

104[102]103} {104}105)106
107]108]109) {110]111]442
113[114]115] 1116{417]118

HECO075

EC-153
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-
Z positionji/\

sensor

GA15DE

GA16DE except
for Europe and

position
sensor
SEF906PA

Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)
DIAGNOSTIC PROCEDURE

a

GA14DE, GA16DE for Europe and |

israel/

2— Throttle position |
Sensor »

SEF142NC

(©) : For Europe and lsrael
(@) . Except for Europe and Israel

)
o) |

SEF233R

INSPECTION START
v
CHECK OVERALL FUNCTION. OK> INSPECTION END
1. Start engine and warm it up suffi-
ciently.
2. Check idle speed.
if NG, adjust idle speed.
3. @ Perform “"AAC VALVE
ADJ” or “IACV-AAC/V
ADJ” in "WORK
SUPPORT" mode with
CONSULT.
@ ® Disconnect throttle posi-
tion sensor harness con-
nector.
4 Make sure that idle speed drops.
NG
B !
NG

| Check the following.
" | @ Harness connectors

D), ) or (),

o 10A fuse

o Harness for open or
short between IACV-AAC
valve and fuse

CHECK POWER SUPPLY.

1. Stop engine

2. Disconnect IACV-AAC valve harness
connector.

3. Turn ignition switch ""ON"'.

4 Check voltage between terminal 3
or (1 and ground.
Voitage: Battery voitage

It NG, repair harness or

OK connectors.

v

THEN

B iAcv-AAC/Y SYSTEM B
LET ENGINE IDLE

TOUCH START
(A/C SWeLIGHT SW OFF)

[ NEXT ||

m
START |}

MEF176E

CHECK OUTPUT SIGNAL CIRCUIT. NG

1. Turn ignition switch “OFF".
2. Reconnect IACV-AAC valve
harness connector and then
start engine.

3. Perform "IACV-AAC/V
SYSTEM” in “FUNCTION
TEST” mode with CONSULT.

OR

Repair harness or con-
nectors

y

. Perform "{ACV-AAC/V
OPENING” in "ACTIVE TEST”
mode with CONSULT.

&

IACV-AAC/V
OPENING

CMPS*RPM (REF)
MAS AIR/FL SE
COOLAN TEMP/S

MAacTivETESTR [

712rpm
113V
92°C

FéUI[TSmP JFrTchWNllodl

SEF484Q

OR

. Disconnect ECM harness con-

nector.

3. Check harness continuity
between ECM terminal
or @ and terminal (2, ECM
terminal or and
terminal (@ .

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

‘OK
®

EC-154
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Idle Air Control Valve (IACV) — Auxiliary Air

For Europe and Israel Control (AAC) Valve (Cont’d)

DISCONNECT & DISCONNECT @
AE A€ |

5<]

Il ecm lojconnecTon|| 2
113 CHECK COMPONENT NG | Replace IACV-AAC valve.
(IACV-AAC valve). "
@‘Ea) @ Refer to ““COMPONENT INSPECTION"
below
Except for Europe and Israel OK
DISCONNECT V
% G@ gl ‘@R | Disconnect and reconnect harness con-
= 18. nectors in the circuit. Then retest.
<]
“ I1E‘C1M101 = SSN,,:";CTOR" Trouble 1s not fixed.
) 4
IE Check ECM pin terminals for damage
or the connection of ECM harness con-
Ce — nector Reconnect ECM harness con-
E@ @ nector and retest.

@« @D : For Australia
(i3 . : Except for Australia SEF150R

COMPONENT INSPECTION

% E IACV-AAC valve — Except for Europe and Israel

Disconnect IACV-AAC valve harness connector.
e Check resistance between terminals @ and @, @ and
@ .
Resistance:
50 - 100Q2 [at 25°C (77°F)]

AECS845

IACV-AAC VALVE — For Europe and Israel

o Check IACV-AAC valve resistance.
Resistance:
Approximately 10Q) [at 25°C (77°F)]

SEF160N

e Check plunger for seizing or sticking.

SEF161N

EC-155
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Cooling Fan Control

SYSTEM DESCRIPTION

Vehicle speed sensor

Vehicle speed

Engine coolant temperature sensor

Engine coolant temperature (ECCS

ECM

Y

Air conditioner switch

Air conditioner ""ON" signal

—» contro!
module)

Y

M/T MODELS

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

Engme coolant temperature

Air conditioner switch is “OFF".

7
(212) /

(203) |

20 80
(12) (50
Vehicie speed km/h (MPH)
[] : Cooling fans do not operate.

Engine coolant temperature

Air conditioner switch is “ON”.

7

95 (203) Z

20 80
(12) (50)
Vehicle speed km/h (MPH)
* Cooling fans operate.

°C (°F)

SEF902P
For Europe without daytime light system and Australia
g~ Air conditioner switch is “OFF”, g o Air conditioner switch is “ON".
5L g5
g O @
8¢ 105221 gs
8 . &
= 95 (203) 4 £ 100 (212) ¢
g 0. g
S 91 (196) 4 ]
o o /
2 _L ! b 7, %
£ 20 80 ‘6:5 20 80
S (12) (50 ] (12) (50)
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)
[1 Cooiing fans do not operate. : Cooling fans operate. SEF849MB
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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".

OO

IR
KX

255 20505

LQRELLIITKIGRKS
105 (221); PPPARERRNLRIRS
100 (212)

95 (203)

Alr conditioner switch is “OFF”.

OC PF)
°C (°F)

0.0.0.0.0.0.4.0
105 (221)
100 (212)

95 (203)

Engine coolant temperature
Engine coolant temperature

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. [BXJ : Cooling fans operate at “High” speed SEFo0d
P
For Europe without daytime light system and Australia
@ i Alr conditioner switch is “OFF”, o~ Air conditioner switch is “ON".
g L ‘3 Q. XL KKRAN
%g Q 105 (221) 2 g%) 105 (221) B
E 100 (212) § 100 212)
£ 95 (203) g 95 (203)
° [}
3 91 (196) g .
2 2
& 20 80 & 20 80
iy (12) (50) &0 (12} (50)
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)
[] Cooling fans do not operate. : Cooling fans operate at “Low" speed. [ Cooling fans operate at “High" speed
SEFS05P
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Cooling Fan Control (Cont’d)

EC-COOL/F-01

IGNITION SWITCH BATTERY (Via
ON or START fusible 1link)
<{O>: LHD models
{E>: RHD models
Refer to
10a | BUaEK EL-POWER. B : LHD A/T models
(J/8) 30A for Europe without
E daytime light system
£106 ! @B : Except
|010| GY -
BR - | —
I O=<®> 6y o> Next
ext page
. &>
BR GY
ﬁhl Iml COOLING
Y op|FaN
> O HELAY-1
LG/R G/B
I L O LA G/B -[>Next page
=0
? |
R
LG/R LG/ /B 6/B
134 B4 :
_ "—_lﬂ COOLING rﬁ‘ COOLING
LG/R LG/R FAN FAN
@ M) | MOToR-1 M) | MOTOR-2
(F €39:
O L2 |L2])
I B B
| | —
LG/R o B -|:>
P> - Next page
L LG
e &= £
LG/R LG
=1 [f1o]l ECM mmmm . Detectable line
AFRL RFRH (ECCs faor DTC
CONTROL == ;. Non-detectable
MODULE) line for DTC
ED
Refer to last page
(Foldout page) .
3 € [EBEH4=_I5k[76 @  €E39,ED ™, €
[EDXE1 Iy 9[10]11]1213]14|15]46{17]18]19[20] W GY GY
5
| o |
rooododiogiogioniod | 1121 3]14151617] [o] [15[e[718 190 1es] BiEesapdaEarEeg | ED (R
10910t 14}11201 13134115116 | 81 S |40]44]12]13]14] L 23124]26[26}27]28]29130] 140]41]42]43]44]45]46]47148] | L

HEC044
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Cooling Fan Control (Cont’d)

EC-COOL/F-02

<}l o/8 —C
. A : LHD A/T models
EQSE“I”Q @' GY for Europe without
—» daytime light system
|— {B>: Except
GY LG/B — lf)gr‘seg%gble line
COOLING fﬂ =1 &1 === : Non-detectable
FAN ) S line for DTC
RELAY-2 0 I] o ﬂ
€ED: ‘i"ﬁ‘” A
LG G/Y B .
L -—
LG I
E101 G/B  G/Y G/B  G/Y
T4F
= - = €88 - e €82
G
I f G/B G/Y G/B 6/Y
[ =] [ =1
LG L Hi |cooLing [ Lo Hi |COOLING
,_l—l (+) +) |FAN (+) (+)
(8] MOTOR-1 MOTOR-2
LG :*_1) {-_C; E0): o> :*_1) (L_°)
ey E1 ey
LG/B B LG/B B
(X1D) (EID)
3 - 3 -4
Do -
LG/B B LG/B B
<€ L6 ®
Preceding TA A D
page —r
<t B —@> O O O—0—
B B
4L 4
€3D
Refer to last page
(Foldout page) .
1 2 EL04
5T €D ‘]g €D, - @, - ™D,
3[6] BR \3|4/ 6Y GY

NBEIA==EHENHE
Slro[til2[ I e]et7)818j20] W

HEC045
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Cooling Fan Control (Cont’d)

GA16DE for Australia

EC-COOL/F-01

IGNITION SWITCH| | BATTERY (via
ON or START fusible 1ink)
{A>: A/T models
FUSE Refer to EL-POWER. <M>: M/T models
10A | BLOCK 30A &L : Models with
[25] | (/B § =] air conditioner
v
[a10] GIY i
i
B|R O—® &Y [ Next page
?— A BR
BR GY
irslE] COOLING
on|FAN
? RELAY-1
E2 gLy
LG/R 6/B
| L Qe A G/B -DNext page
LG/R .: .
[EN| ET0D i
LH G/B 6/B
IC1 COOLING ﬁ COOLING
FAN FAN
M)| MOTOR-1 M) | MOTOR-2
LG/R & €D : = €39: ™
T T
LG/R I | =
o— o o>
— p— Next page
—®- L6 &>
LG/R LG
[i4] [13] ECM mem : Detectable line
RFRL RFRH (ECcs for DTC
CONTROL == . Non—-detectable
MODULE) line for DTC
Refer to last page
(Foldout page) .
3] €p» [ZRRE__slel7e @ — €9,ED MBD, Efit
EX1] N EEREG R ERE BY = @Y
5
104]t02]103] [104]105[106 20l1]2223
107]108]109] [110[t11[112 O || J245i2807128) T
[29]3031]32[33] W
113(114[115] [116[117{118 YiE ST H.S.

HEC076
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Cooling Fan Control (Cont’d)

GA16DE for Australia
EC-COOL/F-02

-
<Gl 6/B =B
Preceding Q]' GY -
page
BR - - @: A/T models
& | [ <M>: M/T models
A air conditioner
cooume L1 31 61 .
FAN wmm : Detectable line
RELAY-2 ? 9“ ?ﬂ for DTC EC
: === . Non-detectable
el 5 L) line for DTC
L6 G/Y B
LG
€109 ®
[aJ]l
@ |
I ‘ 6/B  G/Y G/B  G/Y
2] el
LG Lo Hi |COOLING | Lo Hi |COOLING
e +) ) |FAN +) +) IFAN
(e} MOTOR-1 MOTOR-2
LG O 5B 1 (5 | €0
N (| B 4]
LG/B B LG/B B
<€ Lo ®
Preceding dID
page —
<0F B =< O O CI)
®
v |
B B
L L
€32 €D
Refer to last page
(Foldout page) .
LI2] -
5[7 PRl —>{5[e76| @a® (i]2\ €40, E4B 5
3l6] BR sliof1[t2[13i4[15]i6]17]18]19020]  w 3[4/ GY = &Y

HECO077
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With air conditioner

Cooling fan
7/—-
7

Without air conditioner
Cooling fan

MEC340B

Cooling Fan Control (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A 4

Engine coolant
temperature sensor

harness connector
DISCONNECT

150Q Resistor

SEF492Q

CHECK COOLING FAN LOW SPEED NG | Check cooling fan low
OPERATION. i 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
E h 4
NG

CHECK 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'| )
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Cooling Fan Control (Cont’'d)
DIAGNOSTIC PROCEDURE

/S /

Cooling fan relay-2
/

Cooling fan relay-1 PROCEDURE A

INSPECTION START

" ey )\ @
Power steering fluid reservoir = *\ . \ 4

/P’ ,<) CHECK POWER SUPPLY. NG | Check the following.
SEF19SR| | 4. Stop engine. | @ 10A fuse
2. Disconnect cooling fan relay-1. o 30A fusible link

DISCONNEGT @ 3. Turn ignition switch “ON"". e Harness for open or
) @) 4. Check voltage between terminals (O, short between cooling

T.S. @ and ground. fan retay-1 and fuse

> B - }fb Volitage: Battery voltage e Harness for open or
(5] OK short between cooling

fan relay-1 and battery

If NG, repair harness or
connectors.
D O

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

E 3. Check harness continuity

between terminal () and termi-

nal ®

&
{ //‘\ { Continuity should exist.
/ ‘K It OK, check harness for short.
%[ ~ 4 Check harness continuity
) 4 between terminal (3 and body
ground or terminal @ and body
ground.

Cooling fan motor-1 Continuity should exist.
If OK, check harness for short.

\\A/@ [o%
Z& ®

MEC274BA

MEC342B

A4

/2 ////

Cooling fan motor-2 >
harness connector

O1l level gaugé
\ N

IR A

EC-163
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Cooling fan motor-2
harness connector

Cooling Fan Control (Cont’d)
®

|

/N\NTA MEC275B8B
DISCONNECY DISCONNECT DISCONNECT
A€ A€ A€
18.
* 1 %* 2 -
- [ 3
112) 172 EXT
* 1 : 2-step control models
* 2 : 3-step control models SEF195R

SAEAE
*1 *2@

CHECK OUTPUT SIGNAL CIRCUIT. NG Check the following.
1. Disconnect ECM harness connector. | @ Harness connectors
2. Check harness continuity between o),
ECM terminal (9 or and terminal e Harness connectors
Q. D}
Continuity should exist. e Harness for open or
short between cooling
OK fan relay-1 and ECM
If NG, repair harness or
connectors
A
CHECK COMPONENT NG | Replace cooling fan
(Cooling fan relay-1). - relay.
Refer to "COMPONENT INSPECTION".
(See page EC-167.)
OK
y
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

N

¥ 1: 2-step control models

. Perform "COOLING FAN" in
“ACTIVE TEST" mode with

ROTATE AND STOP

EVERY 3 SECONDS ?

[ nvex [ NO |l YES

EF311F

CONSULT.
% 2: 3-step control models SEF175R OR
I ecomaer @ Refer to ** COMPONENT
(o) Gﬁ) INSPECTION"". (See page
Hs. TS. EC-167.)
— 1
™ ecm [ofconnecTOR]| 3] OK
[2DXd
9 14 5 A
Disconnect and reconnect harness con-
@ﬁ@ nectors in the circuit. Then.retest.
@ Trouble is not fixed.
4
@ : 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 B nector and retest.
DOES y
COOLING FAN INSPECTION END

EC-164

Y

Replace cooling fan
motors.
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BACTIVETESTE [ ]
coounc Fan OFF

MONITOR = = =

COOLAN TEMP/S 88°C

L_HI

[ LOW]

MEF313F

/s

Cooling fan relay-1

/ /

Cooling fan relay-2
/

W

Power steering fluid reservoir =

=
/P A

SEF193R

DISCONNECT

MEC346B

Oil level gaug‘e
\ AR ) NI

MEC274BA

NN N !
P\ - Radiator cax
!
=7 \

Cooling fan motor-2

harness connector
/\VA

MEC2758B

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 (1, 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.
h 4
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.
II 3. Check harness continuity
between terminal (8 and termi-
nal @.
Continuity should exist.
It OK, check harness for short
4. Check harness continuity
between terminal (6 and termi-
nal @, terminal (? and body
ground.
Continuity shouid 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
D,

e Harness connectors
(me),

e Harness for open or
short between ECM
and cooling fan relay-2

If NG, repair harness or

connectors.
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Cooling Fan Control (Cont’d)

i

[ | ]
IA 'Ef{} Lﬂ &
&) [a]

Lﬂié} LAG&)
(i
/

= (C“@

SEF227R
DISCONNECT E DISCONNECT
A€ A&
[ Ecm o] conNECTOR]| 3
13 10 . -

& -

@ 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
NG

CHECK COMPONENTS

(Cooling fan motors-1 and -2)
1. Reconnect cooling fan retay-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

z

Bl COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ nexT ||

Il 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.

A

INSPECTION END

B ACTIVETEST B

OFF

COOLING FAN

MONITOR
COOLAN TEMP/S 99°C

[y m
[ ON | I

MEF312F

EC-166

Replace cooling fan
motors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Cooling Fan Control (Cont’d)

COMPONENT INSPECTION
53 Cooling fan relay-1
Check continuity between terminals @ and ®.
Conditi Continuit
rJS. onditions ontinuity
1 ] 12V direct current supply between v
terminals (O and @ es
No current supply No
sersp| [T NG, replace relay.
Cooling fan relay-2 EC
Check continuity between terminals @ and &, ® and @.
5 o— - Conditions Continurty
o= 12V direct current supply Yes
between terminals (O and @ ©
51 No current supply No
3
If NG, replace relay.
SEC202B
Cooling fan motors-1 and -2
M/T modeils:
1. Disconnect cooling fan motor harness connectors.
2. Supply cooling fan motor terminals with battery voltage and
check operation.
Terminals
(D) ()
Cooling fan
SEF499QA motor @ @

Cooling fan motor should operate.
if NG, replace cooling fan motor.
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)

DISCONNECT

SEF500QA

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
(D) (©)
Cooling fan Low @ @
motor-1 High ®@ ©)
Cooling fan Low @ @
motor-2 High @ ©)

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

EC-168
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Power Steering Oil Pressure Switch

EC-PST/SW-01

ECM
ECCS oL {C>: LHD models
MODULE) {B>: RHD models
PWST <&5>: LHD models with ABS or
dual air bag or rear door
[t43]) power window
PU/W Q5> : LHD models except
mmm ;. Detectable line
for DTC
= . Non—-detectable EC
PU/W line for DTC
£6
(EB)
)
PU/W
L L (5,
PU/W PU/W
® 1] ME9
1
E101 l—*—’
PU/W PU/W PU/W
ch ch rh
POWER STEERING POWER STEERING POWER STEERING
ON OIL PRESSURE ON OIL PRESSURE ON OIL PRESSURE
- SWITCH —~ SWITCH . SWITCH
OFF‘/T & : <& OFF )T @B : N5 )T 8100 : A5
[[ER L2 L2
B B B
# BI13
® @
B B B B
4 4L 4+ &L
E51

Refer to last page
(Foldout page) .

tofslal=_ >{5[6[7/8] @19 .@-- 23] @D M® &

9 [10]11}12[13[14]15[16]17]18]19/20 GY GY 41516]7]8 W

foffioeiu3mo4iog oeoniod [ 412 3[4]5]6 7]@ To[16[17]18]1912021[22] B1BoI3334 36 63738 i)
iogtojt1 2134115116 | 8 19 [10]44]1214314] L |23]24]25126[27]28120130] |40]41]42{43]44]45[46[47 L

M

B8

HEC046
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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 o . Detectable line
MODULE) for DTC
PWST == . Non-detectable
"2:“ line for DTC
PU/W
PU/W
1
PU/W
PU/W
I )
PU/W
PU/W
xnl
POWER STEERING
ON | OIL PRESSURE
— SWITCH
ore=—7

+

TR —
ro ]

€32
qgf?g tg last)page

R ——I5l6[7]8] G40 @ oldout page) .
9[10]11]12113{14]15]16{17]18]19 W GY ,
101{102{103| {104]105|106! 112]3] (4 20l21]22]23 38[30

BEWHEE 4 RAR5T262728 ]
107{108]109| [110[114112 10| 2{4

14]32[13[14] 29[30[31[32[33 W |
113]144]115] [116]147[418] e Ty 7Tae) 19 Ry 149150 .S.

HECO078
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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 detecied, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and
adjust for the increased load.

DIAGNOSTIC PROCEDURE
M PW/ST SIGNAL CIRCUIT R

INSPECTION START

HOLD STEERING WHEEL
IN A FULL . l

LOCKED rosiTion
THEN CHECK OVERALL FUNCTION. OKL INSPECTION END
TOUCH START 1. Turn ignition switch “ON"". g
2. Perform ""PW/ST SIGNAL
L Nexr J[_START | CIRCUIT" in “FUNGTION
TEST” mode with CONSULT
MEF023E
OR
1. Start engine.
#MONITOR % NO FAIL [_—_] 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 I OR

SEF591I @ 1. Start engine.
2. Check voltage between ECM

CoMECT terminal or € and ground.
H.s. E}l (Cl@ Voitage:

= When steering wheel is

" ECM IOI CONNECTOﬂI turned quickly.

4325 Approximately 0V

Except above
Approximately 5V

¢
<
@ eﬂ e
®

@: For Australia =
' Except for Australia SEF235R

EC-171



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

Cﬁi B

CHECK GROUND CIRCUIT. NGL 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 (2) and engine ground.
- Continuity should exist.
AEC760 If OK, check harness for short
m DISCONNECT 5 DISCONNECT OK
HAE [ME ,,
M ecm [o[connecTor]| I CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
a3 25 1. Disconnect ECM harness connector. e Harness connectors
2. Check harness continuity between G,
ECM terminal or @) and terminal o Harness connectors
@) ™ Q. QD). @D or @),
Continuity should exist.
: If OK, check harness for short e Harness for open or
@) : For Australia oK short between ECM and
@ : Except for Australia SEF176R power steering oil pres-
sure switch
If NG, repair harness or
connectors.
y
CHECK COMPONENT NG | Replace power steering
(Power steering oil pressure switch). | oil pressure switch.
Refer to ""COMPONENT INSPECTION"
below.
OK
'
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.
v 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
W i o Power steering oil pressure switch
1.5 . . . .
S 1. Disconnect power steering oil pressure switch harness con-
(EIJD 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
AECT62 It NG, replace power steering oil pressure switch.
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Park/Neutral Position Switch

EC-PNP/SW-01

ECM
(ECCS
CONTROL
NEUT MODULE)
@ : LHD models
(135Y
a/0n <{B>: RHD models
<{A>: A/T models
<M>: M/T models
G/OR €D : For Europe and Israel
| <EE>: Except €D
@ ME>: A/T models except for
Europe and Israel
<EW : Except ME)
G/OR G/0R - ED1 ED2
ey & iy & x2: - 1 EW 6
’
mmm . Detectable line
G/0R G/0R for DTC
= ;. Non—detectable
line for DTC
O
| (=)
G/0R
=1
G/0R
° INHIBITOR
4 Mo, o [SHITCH
2 .
s /OR@ R bN’B 2. &
7 ]
NEUTRAL
NEUTRAL | POSITION B
o SWITCH
OTHER & : <®>
IL2]]
B A
|
<MD O B B e @
\IL/ () { i —I
B B
L L
(SeY))
Refer to last page
(Foldout page) .
- [ 1
1[2[3[al=_ —>I5[6[7]8] 49  [1]2[3] €A A2\ @ (CORGT
9l10{11]12[13{14]45]16{17]18]19]20] W 4]5]6] B B8 \3[4/ 6GY
xr L

gusofts s [8 6 [1o[1az[13014) L [23p45/26[27]26[2o[30] [40[41]42[43[44[45 46 47]48

fofficefiodiodosfiosfioriod [ 1 [ 2131415161 7| [ [TEie[i7[1e] 1020l 122] [31[32[33]3435[36]37]38]39 m
g L

HECO047
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Park/Neutral Position Switch (Cont’d)

GA16DE for Australia

EC-PNP/SW-01

ECM
(ECSS
58065%' <{A>: A/T models
NEUT <{M>: M/T models
mmm : Detectable line
{22 for DTC
G/0R = Non-detectable
| line for DTC
G/0R
GD)
12
G/0R
5H €
G/0R
€3 &
M G/0R
=
G/0R
INHIBITOR
||% Fle. ‘/'1 SWITCH
G/IOH R9,®p 2 &2: &
L))
G/0R H
il I
POSITION °
NVt | swITcH @D
o] @ @ re
=g
B &) €23
ke s & 8 —<®@»>—0 *—
|
B B
L L
€ EED

Refer to last page
(Foldout page) .

B , €D

] ]
1[2[3]4 ——]5[6]7[8] ®49 M\ €2 [1]2
alto[tijio[iapal e 6780 W 2 B 3[4/ 6y a5

oW
m

113t14]115] |116]117]118 @m@mm@ 343%2 ;537

101]102103} |104/105}106 1{2]3] f4] 20[21]22123
107]1oglt0g] [110fint|1r2] (2BL71819] 301 || O || J2425ie8ie7ies)

H.S.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

A/T models ~

Under the vehicie

-

_—" Automatic transaxie %

PAN AN
Inhibitor switch

harness connector

B NEUTRAL Sw CIRCUIT B
SHIFT

out of N/P-rance

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 !
CHECK OVERALL FUNCTION. OK' INSPECTION END
[ Jl START } 1. Turn ignition switch “ON".
SEF206L 2. Perform “NEUTRAL SW
CIRCUIT” or "NEUTRAL POSI
SW CKT'' in “"FUNCTION
#MONITOR %NO FAIL  [] TEST” mode with CONSULT
OR
START SIGNAL  ON 2 Check "NEUTRAL SW'" or
CLOSED TH/POS OFN “NEUT POSI SW' signal in
e “DATA MONITOR™ mode with
CONSULT
Neutral position: ON
Except above: OFF
OR
1. Set shift lever to the neutral
l RECORD } @ position
MEF983E 2 Disconnect ECM harness con-
nector
J— 3 Check harness continuity
@‘5 between ECM terminal @) or
HS. E} .@ @ and body ground.
r = Continuity should exist.
([ Ecm  jo]connECTOR]! If OK, check harness for short
35 22
NG
A
Turn ignition switch "OFF"
D O
(- For Australia =
@ Except for Australia SEF236R E]
Y
B) CHECK GROUND CIRCUIT NG} Check the following
1. Disconnect neutral position switch e Harness connectors
J— harness connector GO}
s @5 2 Check harness continuity between e Harness for open or
15. ié} E@ terminal (@ and body ground short between neutral
DY Continuity should exist. position switch and
It OK, check harness for short body ground
If NG, repair harness or
@ [—J lOK connectors
-l o> @
SEF502Q
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Park/Neutral Position Switch (Cont’d)

HE A& o

T.S. l

[ Ecm ]ojconnECTOR|| an: )
@ Disconnect ECM harness con-
nector.

Y

HIE_I

CHECK INPUT SIGNAL CIRCUIT NG, Check the following.
@. For Australia 1. Check harness continuity between e Harness connectors
@ Excep for Australia SEF177R légM terminal @5 or €2 and terminal . énnectors
Continuity should exist. (),
If OK, check harness for short o Harness connectors
@,

OK 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) switch.
Reter 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.

A 4

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

A 4

INSPECTION END

EC-176
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#l PARK/NEUT POSI SW CKT B

SHIFT

ouT oF N/P-POSITION

THEN
TOUCH START

[ NEXT|| START l

MEC731B

Park/Neutral Position Switch (Cont’'d)

Inhibitor switch

INSPECTION START

D] ]

% MONITOR % NO FAIL [:]
START SIGNAL  ON
CLOSED TH/POS ON
AIR COND SIG  OFF
NEUT POSI SW  ON

[ RECORD }

MEFQ83E

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 “P":
Except above:
OR

2.

ON
OFF

A€ ®

YIS CONNECTORﬂ

[Q]

ey

For Australia

Except for Australia SEF178R

@ 1 Shift selector lever to *'P"
position

2 Disconnect ECM harness con-
nector

3. Check harness continuity
between ECM termmal @5 or
@) and body ground
Continuity should exist.
If OK, check harness for short

4 Shift selector lever to ''N”
position

5 Check harness continuity
between ECM terminal @9 or
@ and body ground
Continuity should exisl.
If OK, check harness for short

& DISCONNECT

4 & @

[]
r———‘]
\3[4/

[Q]

]

SEF228R

NG

y

Turn ignition switch “OFF"

v

INSPECTION END

CHECK GROUND CIRCUIT

1 Disconnect inhibitor switch harness
connector

2. Check harness continuity between
terminal (1) 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

@,

e Harness for open or
short between inhibitor
switch and body ground

If NG, repair harness or

connectors




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

W DISCONNECT = DISCONNECT
H.S. T.S.

]
ECM  [O] CONNECTOR
(TG | dp

35 22

o |

[Q]

@ : For Austraiia
(9 : 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 Go),
@. o Harness connectors
Continuity should exist. D),
If OK, check harness for short. ¢ Harness connectors
@,

OK o Harness for open or
short between ECM
and inhibitor switch

If NG, repair harness or
connectors.

y

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

Yy

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.

h 4

INSPECTION END

EC-178




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

EVAP Canister Purge Control Solenoid Valve
GA16DE M/T models except for Europe, Israel and

Australia

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

M

Engine coolant temperature sensor

Engine coolant temperature

Mass air flow sensor Amount of intake air

Throttle position sensor Throtile position

Ignition switch Start signal

ECM EVAP canister
> (ECCS R
> purge control
control )
solenoid valve
»| module)

Vehicle speed

Vehicle 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

Tointake 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
e 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.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
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 I ocK
(u/B)
15
I&M| -
BR smmm : Detectable line
for DTC
==me . Non-detectable

line for DTC

—57 EVAP CANISTER
PURGE CONTROL
SOLENOID VALVE

i D
P
P
"uﬁ“
PURGE ECM
(ECCS
CONTROL
MODULE)
nggg tg last)page
oldout page) .
X ED 12[3] G
A2 o6 4|5[6]7/8] W @D

—

O

—
odioFiodiodioaioniod [ 1121314516 7|EI 15]16]17]1819]20[2 1122 [31]32]33[34]35(36]37]36 Vo)
o uit12A113114115415 1 8 19 [10[414]12]13]14] L [23{24]26]26]27]26]29[30] [40]41{42{43]44]45]46]47,

St
-

—

HECO041
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

CfCSXH m

\iy

Vacuum hose connected

to EVAP canislter MEC296BB

EVAP Canister Purge Control Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CONNECT
A€

[_ecm__|o] connecToR]|
105

. LEn

MEC325B

Q) S
Crack

VY
Clogging 60

Improper connection

G

v
CHECK VACUUM SOURCE TO EVAP OK‘ CHECK COMPONENT
CANISTER. (EVAP canister)
1. Jack up drive wheels (See page EC-29.)
2. Start engine and warm it up suffi- If NG, replace EVAP can-
ciently. ister.
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 idie to 3,000 rpm:
Vacuum should exist.
NG
E A 4
CHECK CONTROL FUNCTION OK | Check vacuum hose for

1 Check voltage between ECM terminal
and ground with CONSULT or
tester under the following conditions.

| clogging, cracks or

improper connection.

SEF816F
m & DISCONNECT
A&
B
@ ﬂ
P O 1
@ SEF488Q

Voltage:
At idle
Approximately 0V
Engine speed is about 2,000 rpm
Battery voitage
NG
m A 4
CHECK POWER SUPPLY. NG | Check the following.
1. Stop engine. e Harness connectors
2. Disconnect EVAP canister purge con- ),
trol solenoid valve harness connector. e 10A fuse
3. Turn ignition switch “ON’". e Harness for open or
4. Check voltage between terminal (@ short between EVAP

and ground with CONSULT or tester.
Voltage: Battery voltage

lOK

®

EC-181

canister purge control

solenoid valve and fuse
If NG, repair harness or
connectors.
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DISCONNECT
A€

I ECM O] CONNECTOR]|
105

E DISCONNECT
V.l 3

dD

(]

®

SEF489Q

EVAP Canister Purge Control Solenoid Valve

(Cont’d) ®

|

CHECK OUTPUT SIGNAL CIRCUIT. NG‘

1. Turn ignition switch “OFF".

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

Repair harness or con-

"1 nectors.

CHECK COMPONENT NG‘

(EVAP canister purge contro! solenoid
valve).
Refer to “COMPONENT INSPECTION".

OK
Y

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

v 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

Replace EVAP canister

" | purge contro! solenoid

valve.

EVAP canister purge control solenoid valve

Check air passage continuity.

Condition . continuity

Air passage

between @) and

Air passage
continuity
between ® and ©

BATTERY
12V direct current sup-
ply between terminals Yes No
MEC4888 @ and @
No supply No Yes

It 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

Y

Mass air flow sensor Amount of intake air ECM EGR valve &
> (ECCS .| EVAP canister
. trol purge control
iti Throttle position con
Throttle position sensor ! »| module) solenoid valve
Ignition switch Start signal R
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.

qo o000

PDOO0OO0O0

SEF783K

To EGR valve and
EVAP canister

To intake ‘
duct
arr duc ‘

Intake
manifold
vacuum
signal

SEF240PF

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 manifoid. 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 solenocid valve. The signal then reaches the EGR
valve and EVAP canister.

EC-183
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EGR Valve and EVAP Canister Purge Control
Solenoid Valve (Cont’d)

For Europe and Israel

EC-EGRC/V-01

IGNITION SWITCH
ON or START

FUSE Refer to EL-POWER.

BLOCK
(J/B)
mmm : Detectable line
for DTC
BR ——— an—d?tecs?_téle
‘m ine for
= .F
(F3)
BH
BR
2] EGR_VALVE & EVAP
CANISTER PURGE
CONTROL. SOLENOID
VALVE
1]
P
P
"KE"
EGR ECM
(ECCS
CONTROL
MODULE)
Refer to last page
(Foldout page) .
X 7} )
Q[ B 3]4[5]6] W
ey
wofdiogodioaoeaoniod [112] 314151617 [o] [FE]6A7]16] 100 1122] [BA[32 333435/ 36]37]38]39 iy
fogu1ojtft 1241311411514 | 8 | 9 [40]41112]43{14) L [23[24]25(26]27]28]29[30) |40}41142]43|44]45/46]47(48] | L

HEC042
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EGR Valve and EVAP Canister Purge Control
Solenoid Valve (Cont’d)

GA16DE for Australia
EC-EGRC/V-01

IGNITION SWITCH

ON or START
FUSE Refer to EL-POWER.
10A  BLOCK
‘ (J/B)
|Nm| -
BR
mam : Detectable line
BR for DTC
= . Non-detectable
|| line for DTC
BR
BR
57 EGR VALVE &
EVAP CANISTER
PURGE CONTROL
SOLENOID
1 VALVE
P
[=]
lmal
EGR ECM
(ECCS
CONTROL
MODULE)

Refer to last
| ) =4 R (Foldoug pgge) ;?age
3[4[5]6] W G

MiD

101{102/103f {104{105{106
107]108|1091 [110{114}112
113]114]145] {116{117[118

HEC074

EC-185
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(=D
=l
>

EGR Valve and EVAP Canister Purge Control

Solenoid Valve (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

,

Vacuum hose connected

to EGR valve | MEC291B

CHECK OVERALL FUNCTION
1) Jack up drive wheels.
2) Start engine and warm it up suffi-
ciently.
3) Perform diagnostic test mode |l (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
] Ecmm3 !j!conwﬁcmnll m
. LF N

: For Australia

: Except for Austratia 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

y

CHECK COMPONENTS
(EGR valve, EGRC-BPT
valve and activated EVAP
canister).

Refer to "COMPONENT
INSPECTION”. {See page
EC-188.)

NG

h 4

Replace malfunctioning
component(s).

D
=
Crack

Clogging

_
R 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

LNG

®

EC-186

CHECK VACUUM HOSE.

1) Check vacuum hose
for clogging, cracks or
improper connection.
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?ﬁ DISCONNECT
T.5.

=

al2

&)
o

I!
® o

EGR Valve and EVAP Canister Purge Control

Solenoid Valve (Cont’d)
®

SEF488Q
DISCONNECT E DISCONNECT
A€ 7
[ ecm_ lofconnectorl| 12

103 105

3

[Q]

(i03) * For Australia
Except for Australia

SEF238R

CHECK POWER SUPPLY. NG | Check the following.
1) Stop engine. "| @ Harness connectors
2) Disconnect EGR valve & EVAP canis- D,

ter purge control solenoid valve har- e 10A fuse

ness connector. ® Harness continuity
3) Turn ignition switch "ON"". between EGR valve &
4) Check voltage between terminal (@ EVAP canister purge

and ground. control solencid valve

Voltage: Battery voltage and fuse

. oK If NG, repair harness or

connectors.
h 4

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 terminal or and ter-

minal (O

Continuity should exist.

OK
4

CHECK COMPONENT NG | Replace EGR valve &

(EGR valve & EVAP canister purge con-
trol solenoid valve).
Refer to “"COMPONENT INSPECTION"

OK

A

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-187

EVAP canister purge con-
trol solenoid valve.
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EGR valve

MEF137D

SEF083P

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, repilace 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,0) from under EGRC-BPT valive.

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

if NG, replace solenoid valve.

EC-188
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Heated Oxygen Sensor (HO2S)

For Europe and Israel

EC-H0O25-01
IGNITION SWITCH
ON or START
FUSE Refer to EL-POWER.
10A  IgLock
[16] | (/B
(&)
N1, _ EC
mmm . Detectable line
BR/Y for DTC
BR|/Y — rilqn—dgtecB?Ele
ine or
LE?]—'
BR/Y
|
BR/Y
=1
HEATED
OXYGEN
SENSOR
o = &
= OR W
i
| i
‘ [ fa
N K
N W
N
P JOINT
} g CONNECTOR-6
]
I
t ] @—{L] (1]
OR W
o2l [19] | |
02H 02s ECM B B B
(ECCS 1
CONTROL .—l 1
MODULE) 4 " N
FD = =
&
Refer to last page
TT=5] (74 = (Foldout page) .
3]4]516] w 4i2l3 ey (0401111471 oy
—
Tofiodiodtogioaioniod [112]3] 41516171 o] (TR [18[ 150 1[2e] [B1EeRa34l B36]37 ED |
1o 1o 1]t At 13144 5t 16 { 819 [10]11}12{13]14] 2324?1»!117'1%@930 40|41142]43]44|45146(47148] |

HEC048
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Heated Oxygen Sensor (HO2S) (Cont’d)

GA16DE for Australia (A/T models)

EC-H025-01
IGNITION SWITCH
ON or START
FUSE Refer to EL-POWER.
10A  pLOCK
(J/8)
TN _
ammm : Detectable line
BRI/ Y for DTC
= : Ngon-detectable
BE;SY line for DTC
e
BR/Y
|
BR/Y
=1
HEATED
OXYGEN
SENSOR
0 =
= OR W
4~
M.
| |
b
B
n
W JOINT
'l ]  CONNECTOR-6
]
c]o—L BN
OR W I
el el 1
02H 025 ECM B B B
(ECCS 1
CONTROL CJ 1
MODULE) L 1
GED = =
-
Refer to last page
(=2 23 S Foldout page)
3[a]5[6] W @23 ey MATii[11]1] oY )
| et —— |
104]102[103] [104]105[106: 112]3] [4] 2021]22]23
1o7}10g10g] [rmofrit]ieg] (2181718191 Figh | | (O || Le4isieblerice Uy
[11]12[13]14] 29303132133} W H.S
saftsafus] [1]197]118] e TagjeTae 19] Ve ESET .S.

HEC080
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/4
— N A

/Isolation

Holder

Louver7

SR Wi
4 s 7

. 2%
YL Ty,
)

7{///&....—...;»_—:.—9-'\‘%“—";

" S ¢
& 7 2

Heater pad

Heated Oxygen Sensor (HO2S) (Cont’d)

The heated oxygen sensor is placed into the exhaust manifold.
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-

ical change from 1V to OV.

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK OXYGEN SENSOR CIRCUIT
1) Start engine and warm it up suffi-
ciently

2) Perform "MIXTURE RATIO

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.

TEST" in “FUNCTION TEST"

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

Zirconia
bearing tube
SEF408H
zZ 1]
=
<o
g
E:
=
o
5
(e}
0 H
Rich ==— Ideal ratto —— Lean
Mixture ratio
SEF288D
B MIXTURE RATIO TEST W
ACCELERATE TO 2000
RPM AND HOLD THEN
TOUCH START
1800 2000 2200 m
[ ~ext [ START |
SEF815L
% MONITOR  yr NOFALL []
CMPS=RPM (REF) 2000rpm
M/R F/C MNT RICH
{ RECORD |
SEF522Q
~ ~
—HCHECK —
~ ~
Malfunction indicator
lamp
SEF051PA

‘NG
®

EC-191

INSPECTION END
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Heated Oxygen Sensor (HO2S) (Cont’d)

\ Qil filler cap

AN

MEC256BA

®
CHECK INPUT SIGNAL CIRCUIT. NGb 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 @9 or and terminal
®.
SEF180R
180 Continuity should exist.
E] d a= Sy Py It OK, check harness for short
A€ [ =
EREE | 7 "
ONNECT 12
NNECTOR SIFEY CHECK HEATED OXYGEN SENSOR OK> Go to "CHECK
6 0 HEATER CIRCUIT. COMPONENT"".
1. Reconnect harness connectors
((5 2. Start engine.
E@) @ 3 Check voltage between ECM terminal
(For Europe and Israel) or
(For Australia A/T models) and
: For Australia A/T models ground with CONSULT or tester
der the followi i
(i . For Europe and Israel SEF181R 32!(2;;:6 ollowing conditions
Engine speed is below 3,200 rpm
Y ey Approximately 0V
TS. Eé} Engine speed is above 3,200 rpm
Battery voltage
G E]s)
NG
v
@ CHECK POWER SUPPLY. NG> Check the following
1 Stop engine. e Harness connectors
® O 2 Disconnect heated oxygen sensor Go),
\(& = harness connector. e 10A fuse
v 3. Turn ignition switch “"ON" e Harness for open or
SEF646P| | 4 Check voltage between terminal 3 short between heated
For Europe and Israel, and GAT5DE . SZﬁagég.“gguery voliage :)styfen sensor and
engine models ngine r°””d ED.ED If NG, repair harness or
OK connectors.
v
NG

=7

Engme ground

T~ =
Power steering
fluid reservoir

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF"

2. Disconnect ECM harness connector.

3. Check harness continuity between
terminal (3 and ECM terminal
(For Europe and Israel) or (018) (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)

®

l

Loosen and retighten engine ground
screws

OK

Y

CHECK COMPONENT

(Heated oxygen sensor heater).

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 and retest

Trouble is not fixed

Y

Replace heated oxygen sensor.

125
18.
OISCONNECT

€)
(&]

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.

If 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

= : Detectable line
et s for DTC
CONTROL =e : NoOn-detectable
MODULE) line for DTC
02s

-E

o\

N

JOINT
CONNECTOR-6
G-y

R et T T ——

N e e e e

\
\ oy

!

e
]

B B B

OXYGEN I__J

SENSOR ®

L L

1 (FE) €19
€22
[4]114]4]1]4] eY
—

0030401060708 | 1] 23] 4[6]6] 7 ﬁﬂﬂﬁﬁ&mmeﬂum@w 3| ED @@
{og 104 111142113144 15[t 46 [ 8 [ 9 [10{11]12]13[14] L [23[4]25(26]27]28]29130] [4041{42{43]44{45]46l47]48] | |

HEC049
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Oxygen Sensor (02S) (Cont’d)
GA16DE for Australia (M/T models)

EC-025-01

E = : Detectable line
CM for DTC

(ECCS .

CONTROL == : Non-detectable
MODULE) line for DTC

(]
n
(€]

=$

|
I
Pl
| |
Pl
Ll
| |
| |
| |
{ |
Pl
Pl
o
bl
s r
Pl JOINT
Ll CONNECTOR-6
] D)
]! 5
| |
| |
| |
| i
| |
N
A .
w
[l B B B
OXYGEN I_I
SENSOR ®
4 =
T F13 F14
Al ey
101{102{103| 1104{105{106 112[3] (4] 20[21{22[23 38|39] l40l41] [63(64|85| |s6|
107]08109] [rioita[iiz] (B1BL71BIS] gl || () || 24islesi2riae) [75743) [44i45146/57156159 60 T
53 12d]1ts| 1)1 0710 s el g B0 1oy | lardBloelodlodlcs LV H. 5
16]17]18) 343536037 51[52 [6ele7]6aled -

HEC081
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Oxygen sensor
Louver

Zirconia tube

Connector
Isolation bushing

Contact plate
AEC854

Output voltage V. [v]

[} 1
Rich <— |deal ratio —— Lean

Mixture ratio
SEF288D

B MIXTURE RATIO TEST B

ACCELERATE TO 2000
RPM AND HOLD THEN
TOUCH START

1800 2000 2200 Eﬂ~
[ next [ START |

SEF815L

Oxygen Sensor (02S) (Cont’d)

The 028 is placed into the exhaust manifold. It 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 0V.

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK OXYGEN SENSOR CIRCUIT.
1. Start engine and warm it up suffi-
ciently.

2. Perform “MIXTURE RATIO

mode with CONSULT.
OR

OK

M

v NOFAIL [ ]

CMPSeRPM (REF)
M/R F/C MNT

¥ MONITOR

2000rpm
RICH

| RECORD ]

SEF522Q

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.

-
/1N

Malfunction indicator

lamp
SEF051PA

2. Stop engine and set ECM
Diagnostic Test Mode 1i {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 iamp on
the instrument pane! goes on
and off more than § times dur-
ing 10 seconds.

@NG
®

EC-196

INSPECTION END
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Oxygen Sensor (02S) (Cont’d)

®
| @ OxygeénDs/ensor\B :;( l
YA

harness connectob B

A 4
W ~\ \ CHECK INPUT SIGNAL CIRCUIT NG> Repair harness or con-
A \ 1 Stop engine. nectors
W \ 2. Disconnect ECM harness connector

tor.

, i ~ ‘ d oxygen sensor harness connec-
’ > Q‘ .' an
<D /v

3. Check harness continuity between

esm— |
" r"\ \@ ECM terminal 49 or and terminal
N 5 7 @
A\ SEF474Q L .
Continuity should exist.
If OK, check harness for short.
E DISCONNECT & DISCONNECY
M€ [AE O
[ Ecm  JolconnecToR]f ©) Loosen and retighten engine ground
a6 19 screws.

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

Jira=

@ For Australia M/T models
. Except for Europe and Israel SEF182R L 2

For Europe and Israel, and GA15DE 2. Check ECM pin terminals for damage
engine models Engfe ground (&), (FD) or the connection of ECM harness con-

Trouble is not fixed.

S nector. Reconnect ECM harness con-
Q& ") /& nector and retest

Trouble is not fixed.

Y

Replace 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-197
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Valve Timing Control (VTC)
SYSTEM DESCRIPTION

Mass air flow sensor Amount of intake air
Camshaft position sensor Engine speed -
—> ECM —
(ECCS Valve timing .
control »! control solenoid
Engine coolant temperature sensor | Engine coolant temperature _| module) valve
Throttle position sensor Throttle position R

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, throttie position, vehicle speed
and gear position are used to determine intake vaive 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

le———— 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) te——— Throttle valve idle position (From throttle position sensor)

Vehicle speed (From vehicle speed sensor)

I[ HinlE

o

\—Camshaft (Intake side)

Return spring

/
Camshaft sprocket

MEF572DA

EC-198
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OPERATION

Valve Timing Control (VTC) (Cont’d)

Engine operating condition

Valve timing control
solenoid valve

Intake valve opening
and ciosing time

Valve overlap

Engine torque curve

® Engine coolant temperature
is 70°C (158°F) or more
e Engine load is high

e Engine speed is between ON Advance Increased @
1,500 rpm and 5,100 rpm.

e Engine speed is 6,800 rpm or
more

Those other than above OFF Normal Normal O]

Effect

T

Torque

L

Engmen speed —»

Except for Australia

For Australia

(D Valve timing control (VTC) solenoid valve 1s OFF

Overlap (-2°)
TDC
Intake opens
Exhaust valve v Intake valve
open time 66°< N open tme
Intake closes
Exhaust opens

Exhaust valve
open time 68° 1
intake cioses

BDC

O]

,~— Overlap {-12°)

TDC
" Intake opens

Intake valve
open time

Exhaust opens
BDC

@

@ Valve timing control (VTC) solenoid valve 1s ON

/-

)

)

Overlap (18°)

46°

®
/» Overlap (8°)

;42"}

®

SEF183R

EC-199
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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)
()
-
BR
mmm : Detectable line
for DTC
=me : Non-detectable
ég line for DTC
¥ 1EED
BR
BR
i
21 vre
SOLENOID
VALVE
1] €’
Y/R
Y/R
2l
vTC ECM
(ECCS
CONTROL
MODULE)
Refer to last page
(Foldout page) .
112]C13] (F5) . EiB
41516]7]8] W {i[2h B 5)
S
lofofio3o4 105108007108 | 1] 2] 3141516171 [o] [15]16]17]18]10]20[21]22] [32]32]33]34] 5] 36/37]36] 39 W
togtoft 1111131141451 15 | 8 [ S |10]11]12]43]14] L [23]24]25]26]27]2829]30] |4041]42]43)44]45)4647148) | |

HECO050
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Valve Timing Control (VTC) (Cont’d)

GA16DE for Australia

EC-VTC-01

IGNITION SWITCH
ON or START

FUSE Refer to EL-POWER.
10A  ipLoOCK
‘ (J/B)
(IF12)
)] _
BR

mmm ;. Detectable line
far DTC
= - Non-detectable
- line for DTC
||
ED
J
(21 vre
SOLENOID
VALVE
L]
.
Y/R
Y/R
[114]
(ECCS
CONTROL
MODULE)

Refer to last page
(Foldout page) .

1[0l2] BD -
3[4]5]6] W {1[2p B M5

101}102{103) 1104]105; 106
1071108{109] 110}111}112
1131114]115] 11161171118

HEC082
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Valve Timing Control (VTC) (Cont’d)

DIAGNOSTIC PROCEDURE
MAacTiveTesTE [

INSPECTION START

VALVE TIMING soL OFF

zz=z=z=zz=z MONITOR =zzzzzz=z=:

CMPSsRPM (REF)  800rpm L
AAC VALVE 16% CHECK OVERALL FUNCTION. OK | |NSPEGTION END
1. Start engine and run it at idie "
2. Perform ““VALVE TIMING
IYRIYRES| OFF | SOL” in "ACTIVE TEST"
SEF523Q mode with CONSULT and

make sure that improper idie

l%mimj] conditiong;curs.

[ Ecm olconnecTor]| N @ 1. Connect a suitable jumper
12 114 zy wire between ECM terminal
@ or and body ground.

2. Start engine and make sure
that improper idle condition

occurs.
: For Austra-lia NG
(2 . Except for Australia seF184R| [E] Il
B ® COMECT N CHECK ELECTRICAL CONTROL FUNC- OK= CHECK COMPONENTS
G}J @; ¢ 1 do//\.:i TION. (VTC solenoid valve and
= 1. Stop engine. VTC valve)
IL_EcM _|ojcoNnecTOR]l w1 2. Jack up drive wheels. Refer to “COMPONENT
fo 1 DG || 5 sart engine and warm it up suffi- INSPECTION" on next
210 ciently. page.
4. Shift gear to 1st position.
5. Check voltage between ECM terminal NG
L@ =) @ or and ground under the
G19): For Australia = following conditions.
@ Except for Austraha SEF185R Voltage:
Racing engine quickly from idle to
M\\‘%) ) \ 4,000 rpm v
D F sé?er\\oid 1O A2 / I.\pproximalely ov Replace malfunctioning
At idle component(s).
@ Battery voltage
N\ NG
v
e . CHECK POWER SUPPLY. NG | Check the following.
Brake fluid reservoir »
/ / 1. Stop engine. e Harness connectors
)) )%/ Mgg{g 2. Disconnect VTC solenoid valve har- o), or (F),
ness connector.
3. Turn ignition switch “ON"". e 10A fuse
Ry Wk 4. Check voltage between terminal @ e Harness for open or
T1S. and ground. short between VIC
_" H Voltage: Baltery voltage solenoid valve and fuse
T If NG, repair harness or
OK
l connectors.

|’
o o ®

SEF507Q
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Valve Timing Control (VTC) (Cont’'d)

m W DISCONNECT ) DISCONNECT ®
s L 2B l

[ Ecm Jo[connecToRrll D)

o CHECK QUTPUT SIGNAL CIRCUIT NG‘ Repair harness or con-
t ' 1 Turn ignition switch “OFF"". | nectors
I—_—Q_—I 2. Disconnect ECM harness connector.
3. Check harness continuity between

ECM terminal @ or and termi-

(i7a) : For Austraha nal @

(@ : Except for Australia SEF186R Continuity should exist.

If OK, check harness for short.

MW VALVE TIMING S/V CKT R OK
DOES THE SOLENOID
4
VALVE MAKE NG ;
CHECK COMPONENT .| Replace VTC solenoid
AN OPERATING SOUND (VTC solenoid valve). valve.

EVERY 3 SECONDS? Perform ""VALVE TIMING S/V

CKT" in “FUNCTION TEST"
mode with CONSULT.
OR

Next || NO_J| YES |

MEF813D (E) 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 and retest.

Y

INSPECTION END

Valve timing controt COMPONENT INSPECTION
solenoid valve
Plunger

VTC solenoid valve

1. Supply VTC solenoid valve terminals with battery voltage.
2. Make sure that inside plunger protrudes.
If NG, replace VTC solenoid valve.

AECB89

EC-203



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

LHD modeils
EC-FICD-01
IGNITION SWITCH BATTERY
o o [C]n & 70 mocets
@ (J/B) e Refer to EL-POWER. s : Detectable line
L @ L/Y for DTC
F———] === Non-detectable
L—lel IMI line for DTC
L/B  LG/R -
' L LG/FI-{}Next page
L/B L/Y
] 30 u1n
60 CONDITIONER
? o Il | RELAY
= =]
Y L/R
I | Eg gompgessor
L/R efer to
O 4 > HA-A/C.)
|
4} O=<To= L/R L/R ==
Y Y
ey U b g iy &2
v v
L/R
<“1I-> [l IACV-
FICD
O SOLENOID
I 1 VALVE
Y L]
rqu:]—l ?
To ECM
! @——— B/Y = (ECCS control
I_LI I module)
[12] 1
ACRLY ECM B/Y B B
(ECCS | __'
CONTROL ®
MODULE) it
ED = =
(F¥E)
Refer to last page
(Foldout page) .
[§I RISl @ R € @, €
X1 W01 e]i7]8]190] W 1[2 PU
B , €0
—
o407 [ 112TST4TST6! 7] [o) [ e la0Taileal 31 32 af3a A 37 o0 @R
odotiL31141151 [8]9 [10[14]12]13[14) L [23la|25]6 27 [2a(2a130] [40jatj4elaTladla4ela7l48] | L

EC-204

HEC051



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

Preceding <l'LG/R <{C>: LHD models
page C(B>: RHD models
LG/R x1---<L> 6/B , B> 6Y
mmm : Detectable line
rt:“ for DTC
HERM == : Non-detectable
EONTRgL line for DTC
THERMISTOR AMPLIFIER EC
3] (IR
SB *1
—_— 101 I
SB SB ==T=0)
To A/C switch
e *1 P (Rofer to HA-A/C.)
O=ED>= s8B S8
|
SB
]
DUAL-
L.OW HIGH gﬁ%?ggRE
el o
"./
NORMAL
I
H -
O=T= G <l 6
<;i £101
i
G
a0
ARCON ECM
(ECCS
CONTROL
MODULE)
Refer to last page
(Foldout page) .
() 1[2]3[4 ——I5[6]7]8 , €&0D
B 9[10{11}12113[1415]16{17{18{19]20 W

1 — ] =T
foffioiogodiooeonid [1] 2] 3[4]5]6 7IE| [ P e e O PR PR T B T E R R L)
Hogtjop A1 13 14145146 | 8] 9 [10]44]12]13(14] L [23]24]25(26127]26/29]30] 140]41142|43]44]45/46147148] | L

HECO052

EC-205



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

RHD models
amm : Detectable line
for DTC
== : Non-detectable

line for DTC

IACV-FICD Solenoid Valve (Cont’d)

THERMISTOR é

EC-FICD-03

Refer to EL-POWER.

‘ L/R _’To compressanr

(Refer to HA-A/C.)

IGNITION SWITCH ]
3
FUSE 5A
El AN
[ @ L/rY
) S
LG/R L/B L/Y -
M B
% Fn CONDITIONER
RELAY
T ol
L L/R
]
LG/R
L/FI
] /
THERMO -
CONTROL L/R

AMPLIFIER ,—‘—]
AL~ - &
LOW | HIGH | PRESSURE
o ° SWITCH l_L?l_j |_I_§_l_] s
normaL | €4D R/L GY L/A
1 T(g /f&/C imtch L LAy
- (Y efer 0 -
G ? > CRiarcs FICD
G SOLENDID
( 1 VALVE
(M8
T CEY) + G))
o — ] l PRy
L?'J @— B/Y ¥ ontrol
G R/ L I 1 module)
1 Pﬁl I’"‘I B/Y B B
ACRLY THAMP  ARCON ECM f
(ECCS _|
CONTROL L J
MODULE) 4 ']
— Fzgfgg tg 1ast) page
3 €42 oidout page
2 <EU C% B 2E3149 B8R £101
= @D | i
1[2[3[A_ _>I5[6[7]8
o[10[1A[12[13[1415[16[17[18]19/20
'y
) U {12 T T R Y I A 53 3 e Y | 5 P P e R 2 | T R e T E SR o)
10911 113114115116 [8]9]10]14 14] L [23]24[26]26]27]28129{30] 140{41]42]43]44|45]46]47148) |

EC-206

HEC053



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

GA16DE for Australia

IACV-FICD Solenoid Valve (Cont'd)

EC-FICD-01
IGNITION SWITCH BATT ]
N
[N !f]eteg_‘?_gble line
or FUSE 7.5A
== : Ngon-detectable
line for DIC % BLoeK § Refer to EL-POWER.
| ]
MDD |y
(N2} Q7] I
LG/R LG/R  L/B L/Y
]
[l L= u 031 a1m
4] coNDITIONER
e L iy
AMPLIFIER ll__'E’_I_J (=] €%
Y L/R
THERMISTOR 2 l To compressor
L.JIQJ Lr-Jl—‘ I @—— L/R (Refer to HA-A/C.)
f SB @ GY y L}R
(M8) To A/C
L : Ei01
& o SN BID [l o
S8 HA-A/C.) v G L/R
[l ’—'—'
DUAL -
L
LOW | HIGH |PRESSURE
noavaL | €4D L/R
) Y [1] IACV-
I—L-J |—-'—| FICD
G [4] SOLENOID
M : VALVE
3B 5
¥ 5] &
B
D2 oy
5] ®=B/Y ¥ ontrol
G f Y I h mOUUIE)
[21]] sl B/Y B B
ARCON ACRLY ECM f
(Eccs _]
CONTROL o
MODULE) 4 1 |
? R“e:fgg tg last) page
oldaout page) .
EDXE Wi
S @ W aEhED &
1]2]3]4 —5[6[7]8 @D €D
a(10[11]12]13[14[15]16)17]16]19]20] W

104}102{103

104[105]106)

1071108109

1101111112

113|114]145

116]117/118

EC-2

07

HEC083




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont’d)

GA15DE j ' COMPONENT DESCRIPTION

When the air conditioner is on, the IACV-FICD solenoid valve
supplies additional air to adjust to the increased load.

T 7l
L\ IACV-AAC vaive (with IACV-FICD

solenoid valve) harness connector
) MEC289BA

[GAT6DE except for Europe and Israel DIAGNOSTIC PROCEDURE

INSPECTION START

A 4

CHECK OVERALL FUNCTION. OK‘ INSPECTION END
1 Start engine and warm it up suffi-
ciently
2 Check idle speed
Refer to EC-36

GA14DE, GA16DE for Europe and it NG, adjust idle speed.

Israel fg;‘/@v;‘l&s Zoﬁ.dﬁjﬁ:\ 3. Turn air conditioner switch and

\

valve harness = blower fan switch “"ON"
connector 4 Recheck idle speed
900 rpm or more (A/T in “‘N” posi-

-
O

tion)
NG
A
I _L”\ N %% Check if air conditioner compressor NG' Refer to “TROUBLE
Brake fluid reservoir ﬁ functions normally DIAGNOSES” in HA sec-
PYAN N MEC270BA ton
oK
QDR ce——
i, J < CHECK POWER SUPPLY. NG | Check the following
&\\\\3 4 g 7y 1 Turn air conditioner switch "OFF” e Harness connectors
N X 6 Cf@‘H and stop engine. (o),
?%()2 ; 2 Disconnect IACV-AAC valve or IACV- e Harness connectors
:;/ - — - FICD solenoid valve harness connec- (),
{/0 1000 1 8 @ @ tor e Harness for open or
3 Restart engine, then turn air condi- short between [ACV-
MEF634E tioner switch and blower fan switch AAC valve or IACV-
“ON” FICD solenoid valve
E] 4 Check voltage between terminal (1) harness connector and
(ﬁ@ @ @, I and ground with CONSULT or tester. air conditioner relay
°'s°°""‘°' “'“"""“' Voltage: Battery voltage If NG, repair harness or
T.8. EE'D 1.8. Gé} - connectors.
VZNW lOK

®

* 1 sz * 2 =2 c
TEaEE

: G-)-J ’
% 1. For Europe and Israel =

* 2 - Except for Europe and lsrael SEF187R

<]

EC-208



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont’d)

®
A€ € &
2] =) C
G G
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1 Turn ignition switch “OFF", "1 nectors

@ 2. Check harness continuity between
- terminal (® or (2) and body ground

= Continuity should exist.
SEF239R It OK, check harness for short

@ . For Europe and lsrael
@ . Except for Europe and Israel

OK

Y
CHECK COMPONENT NG‘ Replace |ACV-FICD sole-
(IACV-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

4
INSPECTION END

DISCONNEGH COMPONENT INSPECT'ON
% Eéj] IACV-FICD solenoid valve — Except for Europe and

E israel

: . 1. Disconnect IACV-AAC valve harness connector.

2. Check resistance between terminals @ and &) .
Resistance: 75 - 125Q) [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.
o Check for broken spring.

Washer
/

@@ﬁ)”“

@“‘?
; Spring
Piunger

!

\

SEF163N

EC-210



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal

LHD MODELS EC-LOAD-01
BATTERY BATTERY
-
CoNTAO
L
% g Refer to MODULE)
T e EL-POWER. H@N ED
W B/R (E=]]
| G/Y
L.— Q== Q==
! -
*1 G/Y
[T * |
2ND | LIGHTING A
q‘/. SWITCH el JUNCTION
N 18T
OFF >~ BOX No.2
(JOINT
i3 ONNECTORS)
R g ¥°
i G/Y
O ID —, ]
R/L B/R
G/Y
WA 41 4 1
TALIL/L - TALL ) pavrIve FAN
10A SW FUSE | 'IGHT ON | swITCH
TAIL/L - G K (71
ouT W
R/Y 0] LU
B
o
O=> @D : With daytime light
I system
%3 ED>: Without daytime
I_J_l light system
[63] E® x1--@DB/R  ED W
BLOCK x2- - -QDR/L | EDW/R
(J/B) i *3---QOR/B | EDR/Y
IIN8]] M15 B B B mmm : Detectable line
G 7 for DTC
._I === : Non-detectable
line for DTC
R/G Next = 4_
page
Refer to last page
IEH (Foldout page) .
u[5[e]7] €D (18] T\ €D 1[2]3[a<_ —>I56]7[8] @49
12{aloji0] W Tl 4] GY IR EE N E T ,
O]
1[2[3[4[E[6] W
-
wotfoeoFioq 050610708 | 12| 3[ 415161 7| [o] [1B[16[i7[18]15[20f21]22] [31[32[33[34]35]36]37]38]39 iy
{00 1044111131 14145146{ | 8 | 9 [40}14]42]13f44] L |23]24]26]26(27]28[29]30] |40{41[42]43]44]45/46(47]48] 1 L

HECO054

EC-211



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Electrical Load Signal (Cont’'d)
EC-LOAD-02
IGNITION SWITCH BATTERY i
ON or START l———l
|
¢
FUSE
[ Refer to
20A 204 q 10a |BLOSK | EL-POWER.
(5] (5] |@»
T L (
] =] i =
L/B L/B BR N
BEAR wl =1 Fi1 mean
WINDOW l] ) WINDOW
Gt | L3
; OFF ~ 5 L2l q :
& g - .
e L/R G/R
: B
rf‘h] L/R gofrear w%ndow
JOINT efogger timer
CONNECTOR-2 | T—1JF L/R ~l G/R < (EEfSEFt?
= |
L/R
[ |
1
DIODE-1
“5D
E < Witrtw daytime light
- - system
. —» DIODE-2 ™58 i ED>: Without daytime
Preceding R/G o1 5 R ==@ light system
page '!' p— ?etegggble line
or
@40 == : Non-detectable
La_l line for DTC
331
LOAD ECM
(ECcs
CONTROL
MODULE)
Refer to last page
(Foldout page) .
[w] ml ]
23| & [[1]¢d = 65D ¢ED 3| €E® [0 ED J
6l5]4] w 1[1]4] oY EX1 Lo [3]4]5[6] w
—5- 3 3
iofiodioFodiodioaloriod [ 1[2]314][5]6 7i 15]16]17]18[19[20l 1122 [31]32[33[34]35[36]37]38[39 TR
dodio 14f 1213114135116 | 8 | 9 [10[13{12113]14] L [23[24]25]26]27126129130] |40]41|42]43]44]|45146147148 ] 1

EC-212

HEC055



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

RHD MODELS

IGNITION SWITCH

ON or START

20A

EHe

FUSE
BLOCK
(J/B)

Electrical Load Signal (Cont’'d)

EC-LOAD-03

ezl

10A
Refer to EL-POWER.

/8 rlj
[wl e
1 .
REAR WINDOW '/‘ 2ND | LIGHTING <€D : For Europe
ON gﬁ;ggg&ﬂ O et SWITCH @ : Except ED
—_ A, €D mam : Detectable line
OFF OFF for DTC
L‘%JJ 112} = : Non-detectable
LR 5= line for DTC
L AL
E106)
DIODE-1 3 FU%
@D BLOCK
> (J/B)
5 _[r;'_]a_
l:* DIODE-2 R/G
0— R J2&{TF 7/ = ,
$ 7
R R ‘)ON ga?TCH
@40 ®@aD
co% ™ oS-
L6/B 1]
R R L)
(vl
P pr :
O LG/B
R LG/B
=3l [451] B E'; é e'x !a
LOAD H/FAN |ECM 1 i
(ECCS LL L
CONTROL o o
MODULE) L 4 4
TSt TTTTEsT T T TT T TS ° Refer to last page
: m] O] : @] Z5) (Foldout page) .
203 @ el e MRS @@ 1 [1[2E[a[5[8] W @® €
' 11]516]7 12[6]9]10 ! el ,
6l5l4] W [ )
| W W |
=2 ¥50 2 23| P> 234 —=I5[6]7]8
ﬁ ’ 3lal5l6] w [4]5]6]7]8] W [oliofti|ialiaaie/17]el1o20] W

10211031041051061071108( | 11213]415]|6

16[17]18[19}20[21]22] [31]32]33]34]35[36]37]38

1100144]4421 13114145146 | 8] 9 {10]14]42}43

39
24125126]27128129130] |40{41]42]43]44]45]46147148) | |

EC-213

HECO056




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

GA16DE for Australia

Electrical Load Signal (Cont’d)

EC-LOAD-01
BATTERY IGNITION SWITCH
ON or START
10A FUSE
g BLOCK | Refer to EL-POWER.
3
B/R
I L/B .
B/A |
r—l—| L/B mmm : Detectable line
[11] P for DTC
[1] == . Non-detectable
o« Blgene REAR_WINOOW NShe For 76
< E10D -
OFF €10D o1
(8] JUER]
R/L L/R
R/L
5] €6
FUSE BLOCK |
(J/B) LG/B
_NL,Q_J (}1) ]
R/G FAN
A ‘) ON | SWITCH
) ’ OFF‘”T L
R/G L/R LG/B ]
®49 [j] M40 () Lr—l
63 L (E¥i] :
R/G LiR LGI/B
R/G L/R LG/B
[l sl ] 5 e B b6 b
H/LMP R/DEF H/FAN |ECM l I
.| Eccs Le Le
CONTROL
MODULE) L 4 1 |
0 _ Refer to last page
12[8]ali0] €07 1]2[3| @53 12 O (Foldout page) .
15l617] W 615]4] W 314[516] W |1|2|345|§) W @D EH
1[2[3][a<___—I5]|6]7]6
o l1o[11]12[13[14]15[16]17]18]19[20] W
101/102[103] [104]105]108
107[108[109] [110]t11]112 CFWD
113[114]115] [116{117[148 H.S.

EC-214

HEC084



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK OVERALL FUNCTION-I.
1) Turn ignition switch "ON"'

2) Check "LOAD SIGNAL" in
“DATA MONITOR' mode with
CONSULT.

Rear window detogger switch
is “ON’: ON

Rear window defogger switch
is ‘““OFF”’: OFF

NG

OR
2) Check voltage between ECM
terminal €5 or @ and
ground under the following
conditions.
Voltage:
Rear window defogger
switch is “ON”.
Battery voltage
Rear window defogger
switch is “OFF”.
Approximately 0V

OK

B3]
Y

Check rear window
defogger circuit

(Go to [ Procedure A |)

CHECK OVERALL FUNCTION-H
1) Turn rear window defogger switch
“OFF"

2) Check “"LOAD SIGNAL" in
“DATA MONITOR" mode with
CONSULT
Lighting switch is “ON’": ON
Lighting switch is “OFF”’; OFF

NG

% MONITOR % No FAlL []
LOAD SIGNAL OFF
[ RECORD ]
MEC212B
DISCONNECT N
A& E
it Ecm  |olconnecToRl|
33 55
LRE
(3 For Australia =
@ Except for Australia SEF240R
E ¥* MONITOR ¥ NO FAIL D
LOAD SIGNAL OFF
| RECORD |
MEC2128B
E DISCONNECT Y~
HAE®
[ Ecm [ofconnecToR]|
33 60
>
For Austraha =
@ Except for Austrahia SEF241R
DISCONNECT \
A€
{_ecm__[ofconnecTon]|
45 35
@ For Australia =
SEF197R

Except for Australia

OR
2) Turn ignition switch ""OFF"”
3) Check voltage between ECM
terminal ) or @ and
ground under the following
conditions
Voltage:
Lighting switch is “ON”.
Battery voltage
Lighting switch is “OFF”.

®

Approximately 0V

lox

®)

EC-215

Check lighting switch cir-
cuit

(Go to | Procedure B |)




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

h 4

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

Trouble is not fixed

\ 4

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

A

INSPECTION END

EC-216

Check the following

@ Harness connectors
@,

e Joint connector

e Harness continuity
between ECM and fan
switch, fan switch and
ground

It NG, repair harness or

connectors




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT
H.s. &
2 N

[ Ecm

loconnecTor]|

o || m®

@. For Australia
@: Except for Australia

SEF198R

Electrical Load Signal (Cont’d)

PROCEDURE A

E DISCONNECT
A€

INSPECTION START

Y

Check if rear window defogger func- NG‘ Check rear window
tions normally. - defogger circuit. (Refer to
oK “REAR WINDOW
DEFOGGER" in EL sec-
tion )
D) Y
NG

CHECK INPUT SIGNAL CIRCUIT.

1. Turn rear window defogger switch
“OFF"”

2 Turn ignition switch “OFF"

3. Disconnect ECM harness connector
and rear window defogger switch
harness connector

4 Check harness continuity between
ECM terminal @) or 8 and terminal
@

Continuity should exist.
If OK, check harness for short

A4

OK

4

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

Check the following
e Harness connectors

D} or (F8),
o Diode (M57)

e Joint connector
D)

e Harness for open or
short between ECM
and rear window defog-
ger switch

it NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Except for Australia

W )
Hs. 1s.

iL__Ecm _ |o] CONNECTOR| *1
3{ 12[g]oli}

DISCONNECT
A€

ECM O CONNECTOR

t

* 1 : LHD models and RHD models for Europe
%* 2 : RHD models except for Europe

DISCONNECT DISCONNECT

[Q]

DISCONNECT

A€

[Q]

-

Electrical Load Signal (Cont’d)

PROCEDURE B

INSPECTION START

\

Check if lamps light when lighting NG | Check lighting switch cir-
switch is turned "ON". 1 cuit. (Refer to “"COMBI-
NATION SWITCH" in EL
OK .
section.)
v
NG

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch "OFF".

2. Disconnect ECM harness connector
and lighting switch harness connec-
tor.

3. Check harness continuity between
ECM terminal €3 or 60 and terminal
.

Continuity should exist.
If OK, check harness for short

Y

SEF188R
For Australia

W DISCONNECT & DISCONNECT
us A€
O]

it Ecm lo[connecTorll
1l516(7]

L@

SEF199R

OK

Y

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

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.

A 4

INSPECTION END

EC-218

Check the following.

e Harness connectors
o, or (),
or (76D,

e Harness connectors
DX

o Diode

e 10A fuse

o Daytime light unit

e Harness for open or
short between lighting
switch and diode

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Torque Converter Clutch Solenoid Valve

EC-LKUP-01
IGNITION SWITCH mmm . Detectable line
ON or START for DTC
== : Non-detectable

line for DTC

FUSE Refer to EL-POWER.

10A  IpLOCK
(J/B)
i
l96]] -
Y
|
Y
€29
LH €0
Y
|
Y
—i— TORQUE
[31 convERTER
CLUTCH
SOLENOID
i VALVE
P/B
|
P/B
rib
€23
P/B
| E101
P/B P/B == P/B 4[S} P/B —I
P/B
'115’
LKUP ECM
(ECCS
CONTROL
MODULE)
Refer to last page
(Foldout page) .
2[3[4] €2 & [[2[E1E&0D [A2[3[d<. 5]6[7]8] ®49
6l7[8] B B 4]5(6] B o[1o[11[12(13[14[15]s6l17]18[19]20] W
—
Tofficefiogiodogoaioriod [ 1]2[3[ 451617 | [ ] [T[Aeli7 e s[of1lee] 3123367380 @R
110l 1011311 31140151160 [ 819 [10{44]12]13{14] L |23]24]25|26[27{26]29]30] [40}41]42]43]44]4b]46]47]48} | 1

HECO057

EC-219



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Torque Converter Clutch Solenoid Valve (Cont’d)
GA16DE for Australia (A/T models)

EC-LKUP-01

IGNITION SWITCH

ON or START mmm . Detectable line
for DTC
FUSE Refer to EL-POWER. = : Non-detectable
10A  |BLOCK line for DTC
[8] |8
i
(eI -
Y
|
H
(
L3
Kl &
Y
|
Y
TORQUE
T%W CONVERTER
CLUTCH
% SOLENOID
11 VALVE
L
P/B
|
P/B
e
P/B

-

P/B P/B == P/B 4@k P/B —|

P/B

Eal

LKUP ECM
(ECCS
CONTROL
MODULE)

Refer to last page

1]2[3]4] @@ & [1[E|&D [R[E[A —>Icle[7]8] @49 (Foldout page) -
5{6[7[8] B ({@:3) B [(4]5]6] B al10[11{12{13[14[16[16[17[18]19]20) W
,
| aeesee—
101{102]103] {104]105]106 112]3] 14| 2122123 (3839
107]108[toq] [11of11efa12 Bmmmmm o] || O agggfgfags e
t3]tsa]116] {uieftsrfise] e Tajaomg) [19) SR 149]50

HEC085
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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

vy

Vehicle speed sensor

Vehicle speed

control
moduie)

Y

The A/T lock-up is controlled by the ECM through °

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 °

solenoid valve OFF to accomplish lock-up opera-
tion. While the vehicle is in conditions other than
below, the torque converter clutch soienoid valve
is always set to ON, releasing the lock-up oper-

ation.

A€ &

IOI CONNECTOR"

Ln

C—/(S\—H =

% € @

|0| CONNECTOR]|
30 15

LLn

Cf6 H =
. AT models for Australia

@18 . A/T models except for Europe
and |srael, and Australia

ECM

ECM

SEF189R

DIAGNOSTIC PROCEDURE

INSPECTION START

v

A

clutch solenoid
valve

Throttle position is open.
Engine coolant temperature is 60°C (140°F) or

Vehicle speed is 58 km/h (36 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
(315) or €0 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

AN
Torque converter\ N
clutch solencid valve\f
harness connector\

(
ey

MEC279BA

lNG
®

EC-221

CHECK COMPONENT
(Torque converter clutch
solenoid valve)

Refer to ‘‘Electrical Com-
ponents Inspection’ in
AT section

If NG, replace torque
converter clutch solenoid
valve.

OK

A

INSPECTION END




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Torque Converter Clutch Solenoid Valve (Cont’d)

E & DISCONNECY @
18.
A g l
Glef3 CHECK POWER SUPPLY. NG} Check the following.
1. Stop engine. e Harness connectors
A 2 Disconnect torque converter clutch @20,
@l@ solenoid valve harness connector o 10A fuse
5 o 3. Turn ignition switch “"ON". ® Harness for open or
= 4. Check voltage between terminal (3 short between torque
and ground. converter clutch sole-
v SEF513Q Voltage: Battery voltage noid valve and fuse
if NG, repair harness or
W DISCONNECT E DISCONNECT OK conneCtors'
A€ .
— L v
[_Ecm _Jo[connecTor]]  Gl2I® CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following
115 30 1 Turn ignition switch “OFF". e Harness connectors
2. Disconnect ECM harness connector. Go),
Cf@) 3 Check harness continuity between o Harness connectors
@ ECM terminal (115) or @ and termi- (),
nal (. @ Harness connectors
” Continuity should exist. &=,
A/T models for Austraha If OK, check harness for short e Harness for open or
(@5 . A/T models except for Europe short between ECM
and lIsrael, and Australia SEF190R OK and torque converter
clutch solenoid valve
If NG, repair harness or
connectors.
A4
NG

CHECK COMPONENT

(Torque converter clutch solenoid
valve)

Refer to "‘Electrical Components
Inspection” in AT section.

OK

Y

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

Trouble is not tixed
y

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

A

INSPECTION END

EC-222

Y

Replace torque converter
clutch solenoid valve




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

LHD modeis
EC-MIL-01
IGNITION SWITCH ]
ON or START
' ] FUSE | Refer to EL-POWER.
10A 7.5A |BLOCK {® : Models with tachometer
) (J/B) {{T> : Models without tachometer
x4 T30 | HD 40 EC
e (ﬁ| _ x2.-I32 WD 8
Y G mmm . Detectable line
I i for DTC
1 = : Non-detectable
Y G line for DTC
ezl 71
COMBINATION
METER DATA LINK
(MALFUNCTION CONNECTOR
INDICATOR FOR CONSULT
LAMP) e
6
2 R N L3
OR/L G/B  GY/L  G/W G/R B
G/B  GY/L  G/W
e e N o B -3
(JOINT
CONNECTORS)
I3y 0/
OR/L G/B  GY/L  G/W G/R
A s~
OR/L G/B  GY/L  G/W G/R
| | | I |
OR/L G/B  GY/L  G/W G/R
24l 71 sl [Ea @23 I |
LCHK SCI SCI SCI  CHECK|gcMm B B B
R RX X CL (ECCS ] J
CONTROL @
MODULE) |

Refer to last page

| |

| M2[3[a/=NE[6]7 33BN/ NZKER7) M32 | [ Ti2[3[4[5[6]7] @I | (Foidout page) .
| [BIS[O[A4[56 sr [42atlaofol3el76i013d w | ([B[ofiofilREld gy

! } 15
______________________________________

112[3l4<_ _—=]5]6]7]8
o[t e[e[17el1s0] W

—
oo IR0A0d [112] 3] 415]6 7|El 15[16[ 17181100l A122] A3 Al 3637136139 s
Logtof 1114 42431 141 1504464 | 8 | 9 [10[44]12f13]14] L [23124]26]26[27128]29[30] [40]41]42]43|44]45146147[48) |

|83
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors (Cont’d)

RHD models
EC-MIL-02
IGNITION SWITCH 7]
ON or START
{ | FUSE |Refer to EL-POWER.
10A 7.5A |BLOCK W : Models with tachometer
(J/B) WD : Models without tachometer
i (Y} 1T 30, HD 40
28] *|| ] ¥2. - 32, AD 8
Y G mmmm : Detectable line
I L for DTC
1 = : Non-detectable
Y G line for DTC
"*1" I 7 l
COMBINATION
METER DATA LINK
(MALFUNCTION CONNECTOR
INDICATOR FOR CONSULT
LAMP)
"*_2_[' |1|12| lSl[QI |8|
OR/L G/B GY/L G/R G/W B
G/B GY/L
3 [e] JOINT
CONNECTOR-5
R [EN]
OR/L- G/B GY/L G/R G/W
B G2-Gg--------- &g
OR/L G/B GY/L G/R G/W
| | | | |
OR/L G/B GY/L G/R  G/W
241 71 sl 231 14l | l | l
LCHK SCI sCI CHECK SCI |gcMm B B B B B
R RX X cL (ECCS |J i _l
CONTROL @-4 @
MODULE) 1 L
A S
T B
Refer to last page
| {2E[a)/N56]7] ®20 R/ \eRaer) &3 | [ Ti[2[3[4[5[6]7] @ (Foldout page) .
| [8lofo[i1Fl[14[15]16] Br  [42jja0pal[EEIREB w1 8igl10/11[1213}14] Gy
l : @®
12[3[A— ——>5[6]7]8] @D 1[1]1[212]2[3[3]3]3] @23
9]10]14]12]13]14[15]46]17118(19]20] w 41414|5/5/5|6/6|6|16P oR
| pe— |
oficdiodioqiai8i0A18 | 112 3[4]6[6]7 E} S5 1E[17118150121]22] [B1]32[3334| ]26[37]36139 ]
{09140 141121 31141351160 1 B | 9 |10{41]12§13{14 23(24]25(26]27{28]29[30] [40]41|42{43144]45146]47148] | | H.S.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

GA16DE for Australia

MIL & Data Link Connectors (Cont’d)

IGNITION SWITCH - -
ON or START EC MIL 01
] Refer to EL-POWER.
FUSE mmm : Detectable line
10A 7.5A [pLock for DTC
(J/B)
@ = : Non-detectable
] line for DTC
N2l [Nd4]) J
Y G
Y G
3ol 71
COMBINATION
METER DATA LINK
(MALFUNCTION CONNECTOR
INDICATOR FOR CONSULT
LAMP)
32
€2 ENE EN (]
OR/L. G/B GY/L G/W B
G/B GY/L
G311 el JOINT
CONNECTOR-5
=] 5]
OR/L 6/8 GY/L G/W
M49
B - - G- -~ &
OR/L G/B GY/L G/W
| | I |
OR/L G/B GY/L G/W
il Bal_[E5] B8l | | | |
LED-R SCI SCI SCI |gcM B B BB B
RX  TX CL | (Eccs IJ I_l
CONTROL @=d @
MODULE) 1 L
Fi — —d k—3
E @s
B2/ \38R7) 32 1[2[3[4[5][6]7] M1
RalamEmnEnd W |Cleloloiealid Gy R Taoue page) n29°
.ﬂ@
1]2[3]4 —|5
ol1o[11[12[13]14[15[16{17

101
107
113

102
108
114

103
109
145

104
110
116

105
111
117

106
112
118

m
W H.S.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGR valve
IACV-air regulator —

EGRC-BPT vaive
Injector

IACV-AAC valve Fuel filter

IACV-FICD solenoid valve
Power steering

oil pressure switch
\//

~ Pressure
regulator EVAP canister

Mass air flow sensor

Engine coolant temperature sensor Camshaft position sensor,
L ignition coil and power
Knock sensor Heated oxygen transistor buiit into distributor
sensor

ECCS relay

SEF307R

EC-228



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’'d)

\
%

— Camshaft
\ x '~ position sensor
\ —harness connector
—————

Engine coolant temperature sensor

IACV-FICD solenoid valve
IACV-AAC valve

EGR valve
~ - ()
\\ EGRC:BPT valve
> A

Throttle position
sensor

Knock sensor

SEF308R

EC-229



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 cotl circuit)

Terminal for ignition coil

NOTE Power transistor, camshaft position sensor,
and ignition cotl have to be replaced as a
distributor assembly

SEF853NA

EC-230



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EGR valve

Pressure regulator

Vacuum gallery

@
EGR valve & EVAP canister purge

I
é 9 control solenoid valve
EVAP canister —

- Vacuum galler
//' g y
Throttle body —

EGRC-BPT valve

EGR valve & EVAP canister
purge control solenoid valve

SEF308R
(1) Pressure regulator to vacuum (® Throttie body to EGR valve & (® Intake manifoid collector to
gallery EVAP canister purge controt vacuum gallery
(@ Air duct to vacuum gallery solenoid valve (® EGRC-BPT valve to EGR tube
@ EVAP canister {vacuum line) to ® EGR valve & EVAP canister @ EGRC-BPT valve to vacuum
vacuum gallery purge control solenoid valve to gallery
@ EVAP canister (purge line) to vacuum gallery @ EGR valve to EGRC-BPT valve

intake manifold collector @ EGR valve & EVAP canister
purge control solenoid valve to
vacuum gallery

EC-231



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

Ignition switch

Y

Throttle position sensor

Y

Neutral position/Inhibitor
switch

Air conditioner switch

Y

Y

Knock sensor

Y

Battery voltage

A4

Power steering oil pressure
switch

Vehicle speed sensor

Y

ECM
(ECCS
control
module)

Fuel injection & mixture ratio
control

Y

Injectors

Distributor ignition system

Yy

Power transistor

Idie air control system

IACV-AAC valve and
IACV-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

A\

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

\d

Air conditioner relay

EC-232




ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System
INPUT/OUTPUT SIGNAL LINE

Engine speed and piston position
Camshaft position sensor 9 P P P

\4

) 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

— Throttle position ECM
Throttle position sensor >
Throttle valve idle position (ECCS
conirol o
> Injector
— — ) Gear position module)
Neutral position/Inhibitor switch >
- Vehicle speed
Vehicle speed sensor >
} i Start signal
Ignition switch »
) - - Air conditioner operation

Air conditioner switch >

Battery Battery voltage o
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>

e During deceleration

EC-233



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

CONTROL ECM
(ECCS
control/ Injection pulse

Feedback signal module)

Heated
oxygen
sensor

Combustlouel injection

MEF025DD

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 iean. 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 control condition.

OPEN LOOP CONTROL

The open loop system condition refers to when the ECM detects
any of the following conditions. Feedback control 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 cyhinder

No 3 cylinder

No 4 cylinder

Sequential multiport fuel injection system

Injection pulse
I :I

M

1
l—— 1 engine cycle —

MEF5220
No 1 cylinder-rI I 1
No 2 cylinder n n n
No. 3 cylinder i n .
No 4 cylinder ) M I

'—» 1 engine cycle ——-—{

Simultaneous multiport fuel injection system

MEF523D

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

A\

Engine coolant temperature sensor

Engine coolant temperature

Y

Throttle position sensor

Throttle position

¥

Throttle valve idle position ECM
Vericl p Vehicle speed (ECCs .| Power
ehicle speed sensor > >
pe 7| control transistor
module)
. ) Start signal
ignition switch >

Knock sensor

Engine knocking

A4

Neutral position/Inhibitor switch

Gear position

Y

Battery

Battery voltage

Y
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Distributor Ignition (DI) System (Cont’d)

i SYSTEM DESCRIPTION
(ms:;; The ignition timing is controlled by the ECM to maintain the best
. A air-fuel ratio for every running condition of the engine.
g 1:50 The ignition timing data is stored in the ECM. This data forms
$ 1.25 the map shown.
2 The ECM receives information such as the injection pulse width
g 100 and camshaft position sensor signal. Computing this
3 075 information, ignition signals are transmitted to the power tran-
£ sistor.

600 1,000 1,400 1,800 2,200‘N e.qg., 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 controi 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

Enai d ECM Air
Camshaft position sensor ngine spee | (ECCS _| condi-
"] control T} tioner
module) relay

. Engine coolant temperature
Engine coolant temperature sensor

Start signal

lgnition switch

L4

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

Y
Y

Engine coolant temperature sensor

Injectors

module)

Engine coolant temperature

¥

Camshaft position sensor

Engir‘te speed

4

If 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 ditferent 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

§ — <‘j Atr
& 4m Fuel vapor

Main purge
orifice

‘ | Purge control

-] valve

(= S

N

Constant purge

oo \onflce
EVAP canister

MEF&609DC

®

®

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 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 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

<';l Air

ﬁ Fuel vapor

EVAP canister side

MEC744B

Inspection (Cont’d)
FUEL CHECK VALVE

Check valve operation

1. Blow air through connector on fuel tank side.

Valve A
Fuel tank side

SEF427N

FUEL TANK VACUUM RELIEF VALVE
1.

A considerable resistance should be felt and a portion of air
flow should be directed toward the EVAP canister side.

Blow air through connector on EVAP canister side.

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

in steps 1 and 2 above, replace it.

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 vaive is clogged or if no resistance is felt, replace cap as

an assembly.
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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-
tating 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-throttie 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 vaive

Fresh ar

Blow-by gas

84

Blow-by gas durning
high-load operation

Ol separator

Baffle plate

PCV valve operation

Engine not running
or backfirnng Cruising

s |

Idhng 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
Lﬂ release all fuel pressure.

5. Turn ignition switch "OFF".

KFuse box
A\
—

N =

-

{
|

Data hnk connector
for CONSULT
]

SEF900P

i

B FUEL PRES RELEASE W ]

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.

*

SEN

[1=]
Y]
[}

Fuel pump fuse

SEF921P

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.
o Use Pressure Gauge {o 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 _

SEF034K
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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.

O wN =

e Push injector tail piece.
e Do not pull on the connector.

lnsulatorQJ

%ln]ector

Insulator | I
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

E/ Insulator

! SEF616N

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.

(‘jr_;w 20 ft ib) K MEC710B
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BASIC SERVICE PROCEDURE

Idle Speed/lgnition Timing/ldle Mixture Ratio

Adjustment

PREPARATION °
e Make sure that the following parts are in

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

(Oil filler cap, oil level gauge, etc.)
(8) Fuel pressure . g
(9) Engine compression i

(10) Throttle valve

Overall inspection sequence

INSPECTION

A

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
y
Check & adjust idle speed. P
Y
Check heated oxygen sensor NG‘ Check heated oxygen sensor NG Repair or replace harness. o
function. "1 harness.
OK OK
4
Check CO%. OK‘ Replace heated oxygen sensor.
NG
4 A
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

LH 1y
]
SEF455Q
B
\
~ / ~
— CHECK ™
P ~
/ 1N\
Malfunction indicator
tamp SEF051PA
\\\\\\\\\\l H ll ! l//// W
N4 5 7
N Y A
S s
g A
2 oF
0
4/ x1000 r/min \g
SEF248F
® B IGNTIMING ADJR [

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

l

START B

SEF546N

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

START

Visually check the following:

e Air cleaner clogging

o 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.

E A 4

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

2\\““"[4
%5

0” 6

Throttle position sensor
harness connector ggr7gsKA

OK NG

y

Repair or replace components as neces-
sary.

L4

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

v

1. Select “IGNITION TIMING ADJ"” in WORK SUPPORT mode.
2. Touch "START" |
OR
1. Turn off engine and disconnect throttie position sensor harness

B E
®

connector.
2. Start engine.

A 4

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

®
b
Check ignition timing with a timing light.
M/T: 15°+2° BTDC
A/T: 15°+2° BTDC (in “N” position)
NG
Adjust ignition timing to the specified value by turning
AECB04 distributor after loosening bolts which secure distribu-
tor
B IGNTIMING ADJB [
IGNITION TIMING FEEDBACK M/T:15°+2° BTDC
CONTROL WILL BE HELD BY A AIT: 15°+2° BTDC (in ‘“N” position)
TOUCHING START
AFTER DOING SO, ADJUST
IGNITION TIMING WITH A i
TIMING LIGHT BY TURNING - .
THE CAMSHAFT POSITION 1 Select IGN TIMING ADJ” in "WORK
SENSOR SUPPORT” mode.
2. Touch “START".
OR
[ START J .’ﬁ’. 1 Stop engine and disconnect throttle position
SEF546N EN sensor harness connector.
2. Start engine.
m .
3 Check idle speed
2 \\\I:l,é
b 5 §) Read idle speed in “IGN TIMING ADJ” in
(e ' “WORK SUPPORT"' mode.
O—’ 6 OR
@ Check idle speed.
M/T: 750+ 50 rpm
AIT: 750 + 50 rpm (in “‘N’’ position)
5\ — Throttle position sensor OK lNG
harness connector ggr7askA 4
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under
n B IGN TIMING ADJ B D no-load, then run engine at idle speed.
~— — CONDITION SETTING — -
iGN/T FEepBack HOLD Adjust idle speed by turning idle speed adjusting
screw.
= = == MONITOR = = = M/T: 750 + 50 rpm
CMPS-RPM (REF)  762rpm A/T: 750+ 50 rpm (in “N” position)
IGN TIMING 16BTDC
CLOSED TH/POS ON
SEF548N
,

Touch ‘‘BACK".

OR
1. Turn off engine and connect throttie 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.

2

\Idle speed ™
adjusting screw |y

.(’} .
\' % ' {
Throttle position sensor -

harness connector / / v
NI SEF788LA ©
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BASIC SERVICE PROCEDURE

e:xcx(]:ld)ﬁ@

UGHT | LIGHT t 1
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.

* MONITOR +«NO FAIL

CAS-RPM (REF) 825rpm

O

[ RECORD

)

SEF135K

M/T: 80050 rpm
AIT: 800+ 50 rpm (in “N” position)

CMPSeRPM (REF) 2000rpm
M/R F/C MNT RICH

Yz MONITOR st NOFALL []

l RECORD

|

MEC7118B

CHK IGN

Data-hnk connector for CONSULT
{Connect CHK and IGN terminais
with a suitable harness )

SEF909P

oK e

essary

Check IACV-AAC valve and replace if nec-

!

if necessary.

Check IACV-AAC valve harness and repair

:

another known good ECM.

Check ECM function” by substituting

4

A

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

H
2]
~ =

. 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

@)

N

w

NG

SEF051P

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

Mode II.
(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 oft more than 5 times dur-
ing 10 seconds

lOK

END
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

B Adjustment (Cont’d)
Heated oxygen sensor @™
harness connector

T |

YT oYy Check heated oxygen sensor harness’

E@ (Ea 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

m wire.

4. Check for continuity between terminal of ECM

MEF031DB

DISCONNECT
io) harness connector and body ground
H.S. -
[ Ecm [ofconnecTor " Continuity eXiSts ... e OK
TS Continuity does not exist.........cccceeerrereencerrreersrervnnees NG

@ OK NG
h 4
@.@ e --J | Repair or replace harness >
Y

MEC712B Connect ECM harness connector to ECM
R
B ACTIVETEST R D E;
4
COOLANT TEMP 20°C
1. Connect battery ground cable
= ==MONITOR===— 2 Select "ENG COOLANT TEMP" in
INJ PULSE 0.7msec 3 Set "COOLANT TEMP' to 20°C (68°F) by
IGN TIMING 58TDC touching “Qu” and “Qd” and “UP",

AECEST @ 1 Disconnect engine coolant temperature

sensor harness connector

2 Connect a resistor (2 5 k) between termi-
DISCONNECT Engine coolant nals of engine coolant temperature sensor
temperature sensor harness connector
hames[_s%\nector 3 Connect battery ground cable

T.S.

N ) Start engine and warm it up until engine coolant
@m 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

— '

£H 1 ®

SEF455Q
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont'd)
®
l
Rev engine two or three times under no-load, then run
engine at idle speed.
Z 8. J
7 © J
7z x1000 r/min N
“pAo
SEF248F Check “CO"'%.
idle CO: Less than 10% and engine runs smoothly.
After checking CO%,
[—,’m 1. Touch “"BACK"
sack | <3| =D ﬁ J} OR
@ 1. Disconnect the resistor from terminals of engine
mooE | HCHT uant t 1 ENTER coolant temperature sensor harness connector.
2 Connect engine coolant temperature sensor har-
ness connector to engine coolant temperature
sensor
SEF913J
NG OK
v
Y% MONITOR ¥ NOFAIL [] Replace heated oxygen sensor
CMPS*RPM (REF) 2000rpm
M/R F/IC MNT RICH v
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-

l RECORD J tuates between “LEAN" and "RICH"
MEC7118 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 1.
(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-foa ec at the maitunction
indicator lamp goes ON and OFF
more than 5 times during 10 sec-
SEF909P onds
NG OK
™~ 7~ v
- F ®
—HCHECK ® ®
-~ / ~
SEF051P
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BASIC SERVICE PRO

CEDURE

Idie Speed/lgni

tion Timing/ldle Mixture Ratio

Adjustment (Cont’d)
®

l

Connect heated oxygen

tor to heated oxygen sensor.

sensor harness connec-

A

Check fuel pressure reg
(Refer to EC-242.)

ulator.

A

A

Check mass air flow sensor and its circuit
Refer to TROUBI.E DIAGNQSIS FOR DTC 12

(Refer to EC-293.)

A

4

Check injector and its ci

Refer to TROUBLE DIAGNOSIS FOR NON

DETECTABLE ITEMS
(Retfer to EC-324)
Clean or replace if nece

rcuit

ssary.

A

Check engine coolant te

its circuit Refer to TROUBLE DIAGNOSIS FOR

DTC 13
(Refer to EC-297 )

mperature sensor and

Yy

Check ECM function® by
known good ECM

substituting another

Y

*- ECM may be the cause of a problem, but

4 this ts rarely the case

®
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SEF051P

Malfunction Indicator Lamp (MIL)

The malfunction indicator tamp will light up when the igni-
tion switch is turned ON without the engine running. This is

1.

a bulb check.

If 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 |l

“"ON" posi-

Engine

stopped
Ignition

N . W
switch in

BULB CHECK

SELF-DIAGNOSTIC
RESULTS

Engine
running

tion

(&) T

<

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

@ Turn ignition switch “ON". (Do not
start engine.)
1

Y

o Diagnostic Test Mode | — BULB CHECK @) Ef)@ . | 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

EERTH

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

DIAGNOSTIC TEST MODE 1l @) l'_'> Diagnostic Test Mode Ii
— SELF-DIAGNOSTIC RESULTS — HEATED OXYGEN

A4

Y

Start engine. SENSOR MONITOR

Data iink connector for CONSULT
{Connect CHK and IGN terminals
with a suitabie harness )

e Switching the diagnostic test mode is not possible when

l 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 1.

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

EC-251



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-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 1I—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 03
]
ON " ] —
OFF ‘ | l l l (S
(
5; 7
J T 1
09 03 21 0.6 09 21 Unit: second
—— —— -
Diagnostic trouble code No. 12 Diagnostic trouble code No 43
AECA490

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 1! (Self-diagnostic results)

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic

test mode is changed from Diagnostic Test Mode |l to Diagnostic Test Mode |. (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.

o If the MIL blinks or “NATS MALFUNCTION” is displayed on

M seLr-oiaG ResuLs B [ “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.

e 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 vV2.0.
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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 Il. Then warm it up
until engine coolant temperature indicator points to middie 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

-

{
§

Data nk connector
for CONSULT
=]

NISSAN

CONSULT
EE940 4=

iy
START

[ SUB MODE ]

SEF253Q

[In SELECTLSYSTEM |
[ ENGINE |
| |
L |
|

|

.

I
L
l

F895K

|l secect oiag mooe [l
| WORK SUPPORT i
|
|
|
|

| 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.)

Turn on ignition switch.
Touch "START".

: Program card
AE930: For Australia

g

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 X 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 X X
INPUT
Knock sensor
7]
p Ignition switch (start signal) X X
<
""_' Air conditioner switch X
; Park/Neutral position switch X
§ Power steering oil pressure switch X
8 Battery voltage X
8 Injectors X X X
8 . . X (Ignition
Power transistor (lygnition timing) X X X X
signal)
IACV-AAC vaive X X X X
OUTPUT | Air conditioner relay X
Fuel pump relay X X X
Cooling fan X X
EGR valve & EVAP canister purge X X X
control solenoid valve
X Applicable
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FUNCTION

CONSULT (Cont'd)

Diagnostic test mode

Function

Work support

A technician can adjust some devices
taster 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
1s "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

o IGN SW ""ON"

e 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

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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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 e Indicates the engine speed computed |e 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 |f the signal is interrupted while the
engine is running, an abnormal value
may be indicated

MAS AIR/FL SE [V]

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

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

COOLAN TEMP/S

o The engine coolant temperature

o When the engine coolant temperature

[°C] or [°F} (determined by the signal voltage of sensor is open or short-circutted,
O O the engine coolant temperature sen- ECM enters fail-safe mode The
sor) is displayed engine coolant temperature deter-
mined by the ECM is displayed
02 SEN {V] Q O e The signal 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-
trot

RICH means the mixture became
“rich", and control is being affected
toward a leaner mixture

LEAN means the mixture became
“"lean'’, 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 1s
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]

e The throttle position sensor signal

voltage is displayed

START SIGNAL
[ON/OFF]

O 10|0] O
O 10|10 O

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

e After starting the engine, |OFF] I1s dis-
played regardless of the starter sig-
nal.

CLSD THL/POSI

e indicates the closed throttle position

[ON/OFF] [ON/OFF] determined by the throttle
Q 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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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.

o When the engine is stopped, a certain
computed vaiue is indicated.

IGN TIMING [BTDC]

Indicates the ignition timing computed
by ECM according to the input sig-
nals.

IACV-AAC/IV [%]

Indicates the idle air controf valve
(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

o 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

010 OO0 |]O0l0] O |0

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
(vl

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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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
Heated oxygen sensor

Engine After warming up, idle
the engine

IACV-AAC/V i i
e Change the IACV-AAG valve Engine spez'ed changes according |e Harness and connector
OPENING . , to the opening percent e 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

o Engine: After warming up, idle e Harness and connector
the engine e Compression
POWER o A/C switch “OFF” Engine runs rouah or di e Injectors
BALANCE e Shift lever "N’ 9 9 es 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 Harness and connector
COOLING FAN e Turn the cooling fan “ON" and | Cooling fan moves and stops e Cooling fan motor
“OFF'"" using CONSULT. 9
e Ignition switch: ON (Engine
topped
FUEL PUMP stopped) iy, | Fuel pump relay makes the oper- | e Harness and connector
RELAY e Turn the fuel pump relay "ON ating sound o Fuel pump rela
and “OFF" using CONSULT 9 pump refay
and listen to operating sound.
e Ignition switch: ON
EGRC . (AN :
e Turn solenoid valve “ON’’ and |Solenoid valve makes an operat- |{e Harness and connector
SOLENO!D . . .
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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FUNCTION TEST MODE

CONSULT (Cont'd)

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e Ignition switch- ON
SELF-DIAG (Engine stopped) L
— t
RESULTS o Displays the results of on- Objective system

board diagnostic system.

e Ignition switch: ON
(Engine stopped)

o Harness and connector

... | Throttle valve: opened OFF o Throttle position sensor
e Closed throttle position is o Throttle position sensor
CLOSED THROTTLE tested when throttle is . P
adjustment
POSI opened and closed fully. )
N e Throttie linkage
(Closed throttie position is : P
selected by throttle posi- Throttie valve: closed ON e Verify operation in DATA
, y P MONITOR mode.
tion sensor.)
e Ignition switch ON o Harness anc? ‘connector
(Engine stopped) o Throttle position sensor
R Throtti lve full Throtti sition sensor
THROTTLE POSI e Throttle position sensor ange (Throttle valve fully More than ° .ro © post
L opened — Throttle valve adjustment
SEN CKT circuit is tested when 3.0v .
] fully closed) e Throttle linkage
throttle is opened and ; N
closed full e Verify operation in DATA
v MONITOR mode.
@ Ignition switch: ON Harne nd connector
(Engine stopped) Out of N/P positions OFF * Na T Sls a " ect‘; i
i i
PARK/NEUT POSI | Inhibitor/Neutral position ° ini:'briforp::“:’h" swiieh o
SW CKT switch circuit is tested . L .
. ) . e Linkage or inhibitor switch
when shift lever is manip- |in N/P positions ON

ulated

adjustment

o 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. . i
. o Fuel filter clogging
in fuel pressure when fuel
o o Fuel level
tube is pinched
o Ignition switch: ON
Engine st d
o :E(;‘g:zealveozp:VLP canis e Harness and connector
EGRC SOL/V . The solenoid valve makes an operating |e EGR valve & EVAP canis-
ter purge conirol solenoid K
CIRCUIT S, sound every 3 seconds. ter purge control solenoid
valve circuit is tested by .
. . valve
checking solenoid valve
operating noise.
o Ignition switch: ON
(Engine stopped) . o Harness and connector
COOLING FAN o Cooling fan circuit is The cooling fan rotates and stops every o Cooling fan motor
CIRCUIT 9 3 seconds. 9

tested when cooling fan is
rotated.

e Cooling fan relay
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CONSULT (Cont'd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

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
e 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 1s 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)

¢ Harness and connector
e Vehicle speed sensor
e Electric speedometer

IGN TIMING ADJ

After warming up, idle the
engine.

lgnition 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.

e 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

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

@ IGNITION SYS (Spark
plug, power transistor,
ignition coil, harness or
connector)

e VACUUM 8YS (Intake air
leaks)

e Heated oxygen sensor cir-
cuit

o 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.

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

e 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

o |IACV-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

o JACV-AAC valve

® Air passage restriction
between air inlet and
IACV-AAC valve

o |AS (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 dispiayed at the moment the malfunction is
detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA
MONITOR cannot continue any longer after the malfunction detection.
2. "MANU TRIG' (Manual trigger):
e DTC and malfunction item will not be displayed automatically on CONSULT screen even though a
malfunction is detected by ECM.
DATA MONITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:

1. “"AUTO TRIG” .
e While trying to detect the DTC by performing the “DTC CONFIRMATION PROCEDURE"’, be sure to

select to “DATA MONITOR (AUTO TRIG)"' mode. You can confirm the malfunction at the moment
it is detected.

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

2. "MANU TRIG”
e If the malfunction is displayed as soon as “DATA MONITOR” is selected, reset CONSULT to

“MANU TRIG". By selecting MANU TRIG you can monitor and store the data. The data can be
utilized for further diagnosis, such as a comparison with the value for the normal operating con-
dition.

Il seT recoroinaconp | | [ SET RECORDING COND |

LOCRETNN vanu TRic | [ Auto TR |IRTRORGTE

| |

| | |
| | |
|

[l seLect moniToR ITEM |

ECM INPUT SIGNALS

MAIN SIGNALS
SELECTION FROM MENU

| |
I |
I |
l |
I I

l

|

l
seTTING || START [ 1

T

|

“SETTING”

“AUTO TRIG"
A malfunction can be
displayed on “DATA
MONITOR” screen
automatically if detected

“MANU TRIG”
A malfunction can not be
displayed on “DATA
MONITOR” screen
automatically even if
detected.

SEF674Q
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TROUBLE DIAGNOSIS — General Description

Sensors

Actuators

MEF036D

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.

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 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
taik 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
electronicaily controlled engine vehicle.
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Work

Flow

CHECK IN

A

Listen to customer complaints. (Get symptoms.)

Y

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

Symptoms
collected

A 4

No symptoms but
Malfunction Code
exists at STEP |l

customer described

Verify the symptom by driving in the condition the

Normal Code
{at STEP II)

Malfunction Code
(at STEP 11)

4

Verify the DTC by performing the "DTC CONFIRMATION PROCEDURE"

Choose the appropriate action

Malfunction Code
(at STEP il or 1V)

Y

h 4

Normal Code (at both STEP I and 1V)

BASIC INSPECTION

-
A

SYMPTOM BASIS (at STEP | or IIl)

Perform inspections
according to Symptom
Matrix Chart.

l

TROUBLE DIAGNOSIS FOR DTC XXX

y

REPAIR/REPLACE

NG| FINAL CHECK

Confirm that the incident is completely fixed by performing BASIC INSPECTION
and DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK)

OK

A4

CHECK OUT

STEP |

STEP I

1
- STEP I

! STEP IV

STEP V

STEP VI

STEP Vi

*1: If the incident cannot be duplicated, refer to Gl 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 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 I Code (DTC), then erase the code. The DTC can be used when duplicating the incident at STEP I & 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 I MONITOR (AUTO TRIG) mode and check real time diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to Gl section.
If the malfunction code is detected, skip STEP IV and perform STEP V.
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 availabie, 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” resuit of the "OVERALL FUNCTION CHECK" is the same as the DTC detection.
Take the appropriate action based on the results of STEP | through V.
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 Gl 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 compon.ent, 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 VI 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, Freguencies
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.

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

Utitize 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

{J Startability

7 Impossible to start (1 No combustion [J Partial combustion
1 Partial combustion affected by throttle position
[0 Partial combustion NOT affected by throttie position

Symptoms

{3 Possible but hard to start [J Others | ]
(7 1dlin [J No fast idle [J Unstable [J High idle [ Low idle
9 [J Others | ]
[J Stumble [J Surge ] Knock [J Lack of power
3 Driveability [J intake backfire {0 Exhaust backfire
{1 Others | ]

[0 Engine stall

L] At the time of start
{J While accelerating
{J Just after stopping

O While idling
{7 While decelerating
[J While loading

Incident occurrence

[J Recently
{J At night

M1 Just after delivery

1 1n the morning O in the daytime

Engine conditions

Frequency [J All the time O Under certain conditions [J Sometimes
Weather conditions ] Not affected
Weather [J Fine O Raining J Snowing {1 Others [ ]
Temperature (J Hot O warm {7 Cool O Cold J Humid °F
J Cold O During warm-up D After warm-up

Engine speed 1 \ i L I 1 ] ]

|
8,000 rpm

Driving conditions

0 2,000 4,000 6,000
Road conditions [J In town {J In suburbs ] Highway [0 Off road (up/down)
[J Not affected
[J At starting 1 While idling [J At racing

O While cruising
[J While turning (RH/LH)

[J While accelerating
{J While decelerating

)

60 MPH

Vehicle speed [TV TSUUNN TN N DU SNNOT SN N |
50

Malfunction indicator lamp

0 Turned on ] 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
No. (Screen terms for CONSULT, alfunction is detected when
MIL “"SELF-DIAG RESULTS"” mode)
11 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 Voitage 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 tow voltage from the sensor is detected by
sor circuit the ECM.
(COOLANT TEMP SEN)
21 Ignition signal circuit e 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 o 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 o No malfunction related to OBD system is detected by either ECM or

(NO SELF DIAGNOSTIC FAILURE
INDICATED. .)

A/T control unit.

*1: This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Detaiis 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 matfunction (if one exists).

RUNNING : Running engine is required for the ECM to detect a malfunction (if one exists).
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Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable

"DTC 1 2
Check Items CONFIRMATION | "OVERALL FUNC- {Fail Reference Page
(Possible Cause) PROCEDURE” |TION CHECK" Safe

Quick Ref. Quick Ref. System

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

e Camshaft position sensor RUNNING _ . EG-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

o Mass air flow sensor

o Harness or connectors
(The sensor circuit is open or shorted ) IGN: ON — X EC-297
e 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

® Knock sensor

e Harness or connectors
(The sensor circuit is open or shorted.) — IGN: ON X EC-309
e Throttle position sensor

o 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
T 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 1s 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

Condrtion Driving condition

When engine i3 1dling Normal

When accelerating Poor acceleration

Start signal circuit

If 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 willi 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 1s ""ON"" when engine is running and “"OFF" when

Fue! pump engine stalls

IACV-AAC valve Fult open

Cooling fan relay “ON" {(High speed condition) when engine s

Iing f
Cooling fans running, and "OFF" when engine stalis
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SEF142I

Data link connector er
for CONSULT
= /11 SEF900P

B IGN TIMING ADJ W [ ]

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

B START J

SEF555N

5\ Throttle position sensor
harness connector ggr78skA
Timing
light
4 I
- A —
' —
=1

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 fol-
lowing-

e Harness connectors for improper con-
nections

® Vacuum hoses for splits, kinks, or
improper connections

e Wiring for improper connections,
pinches, or cuts

y

CONNECT CONSULT TO THE VEHICLE.
Connect "CONSULT"” to the data link
connector for CONSULT and select
“ENGINE" from the menu Refer to

EC-254
\ 4
DOES ENGINE START? No »] Goto
Yes
y
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 1dle
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 hight
Ignition timing:
15°+2° BTDC

-

(Go to ®) on next page.)
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B IGN TIMING ADJ B[]

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

B THRTL Pos SEN ApJ B

* %% ADJ MONITOR % % %

THRTL POS SEN 0.52Vv
==zzx=== MONITOR ========<
CMPSRPM (REF)  Orpm
CLSD THUL/P ON

SEF165P

b

SEF795K

Basic Inspection (Cont’d)
®

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
(A/T in ““N”’ position)?

®

OK

h 4

Reconnect throttle position sensor har-
ness connector.

A

Adjust engine speed by
turning idle adjusting
screw.

CHECK THROTTLE POSITION SENSOR

IDLE POSITION.
1. Perform "THRTL POS SEN

ADJ" in “WORK SUPPORT"

mode

2 Check that cutput voltage of
throttle position sensor is
approx. 0 35 to 0.65V (Throttle
valve tully closes.) and "'CLSD
THL/POS!" stays "ON’".

OR

NG

Measure output voltage of throt-
tle position sensor using
voltmeter, and check that it 1s
approx. 0.35 to 0 65V. (Throttle
valve fully closed )

OK .

Adjust output voltage to
0.50V by rotating throttie
position sensor body.

Y

RESET IDLE 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.

L&
<

Y

{Go to next page)

EC-272
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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 = 800450 rpm
A/T = 800450 rpm
(in “N” position)

OR
@ Check idle speed.
M/T = 800+ 50 rpm
AIT = 80050 rpm

(in “N”’ position)

lOK

After this inspection, unnecessary diag-
nostic trouble code No. might be dis-
played.

Erase the stored memory in ECM

lOK

INSPECTION END
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Symptom Matrix Chart

SYMPTOM
z
o
-
é "
w z ‘(’_r,J
¢lg|d =128 T
518(2 9la|E E
5 2|2|3|g SHE o
o =l | = wilo @
SYSTEM e AEIEIE HAEE Wl Reference
— Basic engine control system ok S &2 % ajo P g page
=2 <|L|Z]|= zlo|© ol g
Tlo R Ol x ois | Z
<C i ] & |- o Tlé = | <
_lwlw 130 o z Wi olu
olcidiclglaelZ wlW|Siw|lwl-|2|elo
Slm|=2 ClZic|Clz|=2|(>2|<|O}<
Q|Q Flel2dlxtE®ElT Sl= 15181z
Z|1Z iz |Ww] c]O|E x|k wiIRIT|olo|S
glalot€leiv|Piclx ﬂ:_l Zmlu|lec|e|a
21213191818 o|5(2|E|2|8|8|E|Y ||k
T T|e|G|2|S5|2|G6|la|<|E&|5|8|3]|38|3o
1AIBJIC|1FITH[IR IS IM [ 1 P IL [tK AT JIV[IN 1P [1X 1Y
Fuel Fuel pump ctrcunt (BN BN BN BN BN J [OR R@)] [ O {EC-327
Fuel pressure regulator system ([ BE AN BN BN BN BECHRCHROR RO, [ J EC-241
injector circuit [ BN BN BN BE BN ] [ORRON RG] [ ] EC-324
Evaporative emission system [CREGREOR RON NCHAROARCE NOR RON RO @] EC-238
Air Positive crankcase ventilation system Ol|O|e|C|le|O[OIOCIO]O 00 EC-240
IACV-Air regulator eojiojoe/ejoefleie| OO O EC-332
Incorrect idle speed adjustment o010 O @] EC-243
IACV-AAC valve circuit [ AR RN BN BN BN BN REGEN BEe [} O |EC-335
|ACV-FICD solenoud valve circuit [CHEOH EORNON NORNCRNGR KON RO) @] EC-339
Ignition Incorrect ignition timing adjustment [CREORN BECAN BN ) o100 L) EC-243
ignition circuit [ BE BN BN BN BN ] [ ] [ ] [} EC-301
EGR EGR valve.& EVAP camster purge con- elelC ® o ° £C-319
trol solenoid valve circuit
EGR system Olo|e|eje|OlOle]|O @] EC-319
Main power supply and ground circuit O1O0JOj010}0 [OR RG] O O O |EC-286
Cooling Cooling fan circust ClO{C|O1Ol0O|0O O o]0 O |EC-343
Arr conditioner circuit (A NOR RO RGN RO NOR NOR RO [« O [ HA section
® , High Possibility ltem (continued on next page)

QO; Low Possibility Item
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Symptom Matrix Chart (Cont’d)

SYMPTOM
p-4
Q
|—.
&f —
w
w Y u g z Q
2lu 118 <
51312 gla|g 5
= 7] (<'() |~ Z|sla [&)
a0 cle (218 Uial2 o
SYSTEM a2 2181515 A L] Reference
— ECCS system ok 2 o e 50|35 Z page
= o = 2
£ £ <Elols z|@| S 2o
Slo 2id |2 Olwx =R z|2
wr Je =10 L|o GREN]
-~ wlag{Zz |0 z10 w Z wn | »n
[72108 e S I I 5& w SDlwlwliiL|lxcia
olnl 1 Zle|lZSiz|>(>2(<|[O]| <
212 Els 21X Eie GlHlU|0|T|&
Zizlz|¥|<iOolElxlc|c|YlBIBIZ|O|0|E
alol0|slEix(pglE|X|w|ESlwjw|lz|c]c =
CITiDI0{n|O <O |10 j0|Q|Wlw (W
<|{<jOlzjulciClal<iu|Zz|IX|(xX|>]>1>2|<
Ijrjcx|lw{TI|JdjZ2jwlo|l<|U|jWlL|0Oj]O0O|O|m
TAIBJ1CF [HH | IR [ISPIM [ 1J | 1L [TK AT |1V |IN 1P [ 1X [ 1Y
ECCS Camshaft position sensor circuit e[O|OC|@|@®]|O [ORROR RG] (@] EC-289
Mass air flow sensor circuit o|0o|0 /0 0|0 1010 [} EC-293
Heated oxygen sensor circuit [ B BN BN J OlC|C L] EC-362
Engine coolant temperature sensor eloelelolelelel0o]lclo ° EC.297
circuit
Throttle position sensor circuit [ AN BN BN BN ] [ ] EC-309
Inc.orrect throttle position sensor olelolole o O EC272
adjustment
Vehicle speed sensor circuit [ORNOR NG O EC-314
Knock sensor circuit o0 O O EC-306
ECM OJOl1O[OIOIOCIOIOJOJOC |00 O EC-270
Start signal circuit [N Ne EC-317
Park/Neutral position switch circuit O |10 ¢] EC-357
i - ™
Po‘wer steering oil pressure switch cir olo EC-354
cuit
® , High Posstbility Item (continued on next page)

O, Low Possibility Item
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Symptom Matrix Chart (Cont’d)

SYMPTOM
z
o
P—.
< . m
A Slz £
c|lo]|8 clhE o <
— 210 > = T
=16 21<13|g =1Ea o
SYSTEM =S IEE & 213 W Reference
— Engine mechanical & other Qo E e 2 S =z alo % % page
oS <lg|g|e z|d|S olg
AHMEIEHE °lz |3 £l
olz|2IE13I2 (S ulk|2]e|e|2|2|g|c
olol8lolEziu|Sleicig|E|2]|2]|3182 x>
Z|Zlzc|W|<jOlEle|E w RIBIZ|I0|1G|E
dlojoi{Zle|x|¥lc|x|G|Z|L|0lE|E|a =
S12i3(21a|9 gl |2|ElgIRIg|(2 |58k
I|X|lec|w|X|Jd|Z|o|o||w|ju|Ww|{O|O|O|m
1AIB[1C|1IF|[TH|IR IS PIM [ 1J [ 1L K AT [V IN[ 1P [ IX | 1Y
Fuel Fuel tank 010 O
Fuel piping O1Ojo0{0|10]0 0Oj0}10 O
Vapor lock O O
Valve deposit 101010100 00 O
Poor fuel (Heavy weight gasoline, Low olololololo olo o _
octane)
Air Air duct OO0 |0 O
Air cleaner O1O0|10|0 O
Air leakage from arr duct ololololo olo o
(Mass air flow sensor — throttle body)
Throttle body, Throttie wire ® [ K] e ® FE section
Air leakage from intake manifold/ N
Collector/Gasket V1010 @010 010 © B
Cranking Battery QIO1010101|10 @] Q1O
Alternator circuit QlOJOIOIOJO O O | O {EL section
Starter circuit ol e
Flywheel e O —
Inhibitor switch 0|0 AT section
Engine Cylinder head o|C/eojeoje|e e |O O
Cylinder head gasket eiOlVIe|O|e® O O[O]|0O
Cylinder block ej{OIO|OIO|O O 010
Piston |00 |@|0O|O ® OO0
Piston ring ®ej|OJO|OJO|O O 010
Connecting rod OJ01OJT0OJ0O|0O O O
Bearing OO0 0O1010 O O
Crankshaft OfO1O101010O O Q
Valve Timing chain e | O/0Clele|e o]0 O
mechanism | Camshaft e/ C]jejele|O O O
Intake valve e Oj1O0[O[0O]0O e O OO0
Exhaust valve e[O|0O]O|O|O O O 010
Hydraulic lash adjuster O|0{0O|0O VIO O -
Exhaust Exhaust manifold/Tube/Muffler/Gasket | OO 1O 1O 10| O OJ0|0O O
Three way catalyst e |O}|O|@|O|O 1010 (@]
Lubrication O?I pan/Oil strainer/Oil pump/Oil filter/ elolelololo o olo
Oil gallery
Oil level {Low)/Filthy oil OJOl0JO0|010 O 010
Cooling Radiator/Hose/Radiator filler cap OO0 0|0{0 O O O
Thermostat OIOlOJOlOJOIO}TO O 010
Water pump O[O|O|O|O]O O O O
Water gallery O1OJO0[O|10]0 O O O
Cooling fan OO0 ]O|JO0[OJO|0O O OO0
::tolant level (low)/Contaminated cool- olololololo o o o

@ ; High Possibility ltem
QO; Low Possibility Item
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Remarks:

CONSULT Reference Value in Data Monitor
Mode

o 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
o Tachometer: Connect Atmost the same speed as the CON-
CMPS RPM (REF) ¢ Run engine and compare tachometer indication with the CONSULT value SULT value.
. inginedl:fter warmtmhg g?:F Idle 13-17V
MAS AIR/FL SE e Air conds |or1ler“swx (o
o Shift lever "N
o No-load 2,000 rpm 1.7-21V

COOLAN TEMP/S

Engine After warming up

More than 70°C (158°F)

02 SEN

M/R F/C MNT

Engine After warming up

Maintaining engine speed at 2,000
rpm

0-03Ve«06-10V

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 value

value
BATTERY VOLT e Ignition switch ON (Engine stopped) 11 - 14V
; ; Throttie valve fully closed 035- 065V
THRTL POS SEN . Ignm.on switch. ON
(Engine stopped) Throttle valve fully opened Approx 40V

START SIGNAL

ignition switch* ON — START — ON

OFF — ON — OFF

Throttle valve

ON
ldle position
CLSD THL/POSI . lgnm.on 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 POSI SW e Ignition switch. ON
Except above OFF
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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 i
e steering wheel is ON
turned
e Engine. After warming up idle 25.37 msec
e Air conditioner switch: OFF ) ’
INJ PULSE e Shift lever, "N"’
e 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 Ma:ntammg engine speed 53 - 1556%
at 2,000 rpm
AIR COND RLY ® Air conditioner switch: OFF — ON OFF — ON
o Ignition switch 1s turned to ON (Operates for 5 seconds)
e Engine running and cranking ON
FUEL PUMP RLY e When engine 1s stopped (stops 'n 10 seconds)
o Except as shown above OFF
Engine coolant temperature
1s 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 engtne, idle the engine Engine coolant temperature
. o oF
COOLING FAN e Air conditioner switch OFF 's between 95°C (203°F) and ||
104°C (219°F) for A/T med-
o Vehicle stopped
els only
Engine coolant temperature
18 105°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 FF
EGRC SOLNV ) A:r. condltlo?‘er”swnch (¢]
o Shift lever N OFF
o No-load 2.000 rpm
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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/POSLI” is changed from “ON'' to “"OFF".

Full
Release

Full
Depress

CLSD THUPOSI -00"09 THRTL POS SEN -00"09
10:22 +02"69 10:22 x0.1V +02"69
OFF OL\J , 0 13 26 38 51

>

e

o

SEF673Q

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

Below is the data for "“"CMPS-RPM (REF)", “MAS AIR/FL SE”, “THRTL POS SEN"", "*0O2 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
1

x100rpm
32
1

......

CMPS*RPM(REF)
16
1

b,
LS L Y

09:25
0

-00"06
+04"67
51
)

x0.1V
26 38
1 1

13
|

09:25
0

B L

MAS 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 orrise.

* “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).

SEFQ059P
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Major Sensor Reference Graph in Data Monitor

Mode (Cont’d)

-00"06
+04"67

THRTL POS SEN

-00"06

02 SEN
09:25

-00"06
+04"67

INJ PULSE
09:25

x0.1V

+04"67 09:25

x0.01V
128

MSEC
10

26 38 51

13

256

192

64

20

15

* “THRTL POS SEN" should increase while
depressing the accelerator pedel and should
decrease while releasing it.

I
A
i ———
A
-—; l-_/\ _MJ'_—_——

* *02 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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ECM harness protector

MEF505D

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

HI]02003] 04 es]ue]107]108] [ 1 {213

eS| {8tof1o

5{6|7 @ 1516{17]18[19]20121{22] 31132{33{34|35|36}37|3839

121314 23124125(26]27128129130 [40{41{42]43]44]45(46]47]48

b

SEF877K
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ECM inspection table

ECM Terminals and Reference Value (Cont’d)

*Data are reference values.

TERMINAL WIRE
NO. COLOR ITEM CONDITION DATA
[Engine is running |
L 0.2-0.3v
Idle speed
1 wW/B Ignition signal
[Engine is running |
L Approximately 0.7V
Engine speed is 2,000 rpm.
[Engine is running]
2 L/OR Tachometer L Approximately 0.9V
Idle speed
[Engine is running
3 GY/R Ignition check I_ Approximately 13V
Idle speed
[Engine is running |
[lgnition switch "OFF™] 0-1V
ECCS relay {Self-shut- L For a few seconds after turning ignition
4 wiG off) switch "OFF"
fignition switch "OFF™]
l_ BATTERY VOLTAGE
A few seconds after turning ignition switch | (11 _ 14v)
“"OFF"” and thereafter
[Engine is running]
6 B/W ECCS ground L Engine ground
ldle speed
7 G/B Approximately 13.5V
14 G/W Data link connector for | [ENgine 1s running | Approximately OV
15 GY/L CONSULT L Idle speed Approximately 2.5V
23 G/R Approximately OV
[Engine is running| BATTERY VOLTAGE
o LG/R Cooling fan relay (Low I— 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 Cooling fan is operating at low speed.
(High speed) — -
[Engine is running |
L Approximately OV
Cooling fan is operating at high speed.
[Engine is running|
L Both A/C switch and blower fan switch are | APProximately OV
11 Y Air conditioner relay “ON".
[Engine is running| BATTERY VOLTAGE
L A/C switeh is "OFF". (11 - 14v)
[Engine is running]
13 B/W ECCS ground I__ Engine ground
Idle speed
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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)
l_ 1.3- 1.7V
Idle speed
16 OR Mass air flow sensor
[Engine is running.] (Warm-up condition)
|_ 17 -21V
Engine speed is 2,000 rpm.
Mass air fl [Engine is running |
17 w S air flow sensor I_ Approximately 0V
ground Idle speed
0-5.0V EC
Engi | - Output vol i
18 BR/Y ngine coolant tem |Engine S runningJ u pu v? tage varies
perature sensor with engine coolant
temperature
[Engine is running |
19 w Heated oxygen sensor L 0 - Approximately 1.0V
After warming up sufficiently
[lgnition switch "ON"'| {(Warm-up condition)
L 035 -0.65V
20 v Throttle position sen- Accelerator pedal released
sor [fgnition switch "ON"]|
L Approximately 4V
Accelerator pedal fully depressed
[Engine is running.]
21 B Sensor’s ground l__ Approximately OV
Idle speed
22 Camshaft position
30 L sgnsor (Reference [Engine is runniE] 01-04v
signal)
Igniti itch "ON"
Malf L fgnition switc | Approximately 1.5V
24 ORIL alfunction indicator
lamp [Engine is running] BATTERY VOLTAGE
(11 - 14v)
[Engine is running|
27 w Knock sensor L Approximately 2.5V
Idle speed
[Engine is running|
29 B Sensor's ground L Approximately OV
Idle speed
31 Camshaft position
40 B/W sensor (Position sig- ]Engine is runnig] 20-30v
nal)
[[gnition 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
Igniti itch "ON"
[ignition switch "ON"| Approximately OV
34 B/Y Start signal

[lgnition 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 *DATA
NO. COLOR ITEM c
[lgnition switch "ON"]
Neutral " }: “N' or “P" position (A/T) ov
eutral position Neutral position (M/T)
/
% G/oR switch/Inhibitor switch — —
[ignition switch "ON"] BATTERY VOLTAGE
L— Except the above gear position (11-14V)
— Toh "OFE"
[[gnition switch "OFF"| oV
36 B/R Ignition switch
[ignition switch "ON™] BATTERY VOLTAGE
(11 - 14v)
T iti - Igniti itch "ON
37 PIL hrottle position sen [gm ion switch O "] Approximately 5V
sor power supply
38 — S BATTERY VOLTAGE
&7 W/R Power supply for ECM | [Ignition switch "ON"] (11 - 14v)
{Engine is running|
39 B ECCS ground L_ Engine ground
Idle speed
[Engine is running]
L Both air conditioner switch and blower fan | APProximately OV
41 G Air conditioner switch switch are "ON".
(Engine is running | BATTERY VOLTAGE
I— Air conditioner switch is “OFF”. (11 - 14Y)
[Engine is running |
L_ ov
i i Steering wheel is being turned.
43 PU/W Power steerl'ng oil
pressure switch [Engine is running]
L 7-9V
Steering wheel is not being turned
Power supply - - BATTERY VOLTAGE
46 W/L I o ”
(Back-up) (fignition switch "OFF" (11 - 14v)
{Engine is running
48 B ECCS ground L Engine ground
ldle speed
- R
109 WL Current return {Ignition switch "OFF™] 3’:‘T_T1E4V\)( VOLTAGE
101 R/B Injector No. 1
103 G/B Injector No. 3 e i BATTERY VOLTAGE
ngine is running.
110 Y/B Injector No. 2 l | (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™]
[— For 5 seconds after turning ignition switch
AN Approximately 0V
ON
Engine is running
104 B/P Fue!l pump relay L |
Ignition switch "ON"]
l_ BATTERY VOLTAGE
5 seconds after turning ignition switch (11 - 14v)
“ON" and thereatter EC
[Engine is running |
g 06 -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— ldle speed (11 - 14V)
107 [Engine is running |
B/Y ECCS ground L Engine ground
108 Idle speed
{Engine 1s running |
I_ Approximately 0 2V
11 OR 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
ldie speed
Engine is running.
113 SB IACV-AAC valve ‘J l
Steering wheel is being turned. 211V
Air conditioner is operating )
Rear window defogger switch is ““ON"".
tighting switch is "ON".
[Engine is running |
!_ Approximately 0V
Torque converter Idle speed
115 P/B clutch solenoid valve | [Engine Ts running ] (Warm-up condition)
(A/T models) I__ BATTERY VOLTAGE
Vehicle speed is 60 km/h (37 MPH) or (11 - 14v)
more in ‘D" position
[Engine is running|
116 B/Y ECCS ground Engine ground

L Idie speed

EC-285



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-MAIN-01
‘
7.5A | Refer to EL-POWER. 30A
¢ &
]
W/L G
€D
Fﬂ Refer to EL-POWER.
w/L
@ g7 | IGNITION
|__'_] 4 SWITCH
”i‘- oF st Yo €D
) ) 1}
| 1 B/R _
W/L  W/L |
ﬁﬁ I_lé'l_l ECCS B/R E10D)
€0
I] RELAY
L_e_; 5 B/R
W/G  W/R
® I ‘ B/R
] I ] | |
w/L W/L W/G  W/R W/R B/R
Gel Gl 1 BEE @A Bel
BATT  CRTN SSOFF VB VB IGN ECM
SW
(Eccs
CONTROL
GND GND GND GND GND GND MODULE)
—E —E -E -1 -1

GND
~C -C

B B B/Y B/Y B/Y B/W B/W
[ | L1 1]
L J o o o o .
1 ] -
B B B B/Y
| | mmmm : Detectable line
..J L. for DTC
4 4 —: Non-getectable
13 line for D

Refer to last page
(Foldout page) .

1] & 3501

1] Jj2] (F4 2
L a[2[6] w (CERE )

(o]

—
oA 0410E0H0 708 [ 1 [2] 31 4[5]6 7]@ TE[16[17] 18] 1001 22] BiI3eI3334I35,36]37 i)
10g10l111}113113114115118 | 8 23]24{26126]27[28129]30] [40(41]42]43]44]45]46]47 L .S

F=21M

5|8

HEC002
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

CONNECT

W®

HS.

[__Ecm [ofconnecToRlf
36

Lo

MEC746B

Main Power Supply and Ground Circuit (Cont’d)

INSPECTION START

Start engine.
Is engine running?

N
° r—(;HECK POWER SUP-

Y

B CONNECT
A€
[_ecm_Jo[connecton]|
46109
@& == =
MEC714B

AE

[ Ecm lofconnecTonl|
38 ¢ 47
LuRAY)

[Q]

I

MEC7478

Yes

8] v

PLY-i.

1 Turn ignition switch
“ON".

2 Check voltage between
ECM terminal & and
ground with CONSULT
or tester
Voltage: Battery volt-
age

It NG, check the follow-

ing

e Harness connectors
D,

e Harness connectors

CDNGID,

o Harness for open or
short between ECM
and ignition switch

If NG, repair harness or

connectors

lOK

Go to “CHECK
GROUND CIRCUIT" on
next page.

CHECK POWER SUPPLY-II.

1 Stop engine

2 Check voltage between ECM terminals
@, and ground with CONSULT
or tester.
Voltage: Battery voltage

NG
Check the following

Y

ECCS relay

MEC7488

OK

:

e Harness connectors
G,
o Harness connectors

(CIRGID)

o 7 5A fuse

e Harness for open or
short between ECM
and battery

If NG, repair harness or

connectors.

F(_:HECK POWER SUPPLY-IIL

1 Turn ignition switch “ON" and then
"OFF".

2 Check voltage between ECM terminals
@), @) and ground with CONSULT
or tester.

Voltage:

After turning ignition switch “OFF”’,
battery voltage will exist for a few
seconds, then drop to approximately
ov.

OK

NG

Case-2

Go to “CHECK
GROUND CIRCUIT” on
next page.

Y

Case-1' Battery voltage
does not exist

Case-2' Battery voitage
exists for more than
a few seconds

Go to “CHECK ECCS

Y

Case-1

EC-287

RELAY" on next page.




TROUBLE DIAGNOSIS FOR POWER SUPPLY

DISCONNECT & DISCONNECT
A€ 7
{ ecm  lojconnecToR]| 3]
3847 l2 5 1J
(c@ﬂ SEF460Q
E DISCONNECT VS
2] T.s. € @a)
5 .
- ®©

AEC684

"HE M€

|[__EcM __lojcONNECTOR]) 5]
4 [2iX]1]
AEC492
c—=

SEF090M

Main Power Supply and Ground Circuit (Cont’d)

[ ecm  |ojconnecTorlf
6913030448¢107¢108+116

=N

SEF461Q

®
B l .
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 @9, and terminal
Continuity should exist. ;
If OK, check harness for short. Check the following.
e Harness conneciors
OK ’
i ¢ Harness connectors
o NG !
CHECK VOLTAGE BETWEEN ECCS »| @ Harness for open or
RELAY AND GROUND. short between ECCS
Check voltage between terminals (D, relay and battery
(® and ground with CONSULT or If NG, repair harness or
tester. connectors.
Voltage: Battery voltage
OK
! .
EHECK 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
v
[ NG
CHECK ECCS RELAY. », Replace ECCS relay.
1 Apply 12V direct current between
relay terminals (1) and @.
2. Check continuity between refay ter-
minals @ and ®.
12V (D - (@) applied:
Continuity exists.
No voltage applied:
No continuity
OK
y
NG

CHECK GROUND CIRCUIT.

1 Turn ignition switch "“"OFF".

2. Loosen and retighten engine ground
screws.

3 Disconnect ECM harness connector.

4. Check harness c@onlinuity@émtv‘een
ECM terminalis , @, , @,
D) , and engine ground
Continuity should exist. )
If OK, check harness for short.

lOK

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

'

INSPECTION END

EC-288

Repair harness or con-
nectors.




TROUBLE DIAGNOSIS FOR DTC 11

Sealed cover
Rotor head7

X

Light emitting
diode

2N N I
Photo diode
Wave [
forming circuit Rotor plate
SEF613B

180° signal slit for No 1 cylinder

litty . .

\\\\\\\\\\nn E//‘//w//, » 1° signal slit
W 7

S 2

> %

K 180° signal st

[e]

O

S
S
S
3
3
$
=

[

S
=
Z
Z
Z
“Z,
Z,
7,

%,
%,
//////// 0 W
QT

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 SEF8538
Diagnostic
Trouble Code Malfunction is detected when Check Items
No (Possible Cause)
11 e Either 1° or 180° signal is not sent to ECM for the |e Harness or connectors

.speCIfied engine speed

speed.

first few seconds during engine cranking

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

o 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 )

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
2)

“DATA

MONITOR” mode with CONSULT.
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 idie
speed.
2) Turn ignition switch “OFF", wait at least 7 seconds

and then turn “ON"".
Perform ‘‘Diagnostic Test Mode II"" (Self-diagnostic

results) with ECM.

3)

EC-289




TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS) (Cont’d)

EC-CMPS-01
(reey]
mmm : Detectable line

§ 7 BA Refer to EL-POWER. for DTC

;11 Non-detectable

4 line for DTC
W/L
W/L
[0
"y W/R
=3 51 DISTRIBUTOR
LS (CAMSHAFT
W/L POSITION

| SENSOR)

€29
7

b d
S

® O

i i

JOINT
CONNECTOR-6
G,

——

Jd
1

o
W/G W/R W/R L L B/W B/W
4] @8] _[@7] 22l I3el 371 [40] '_I
SSOFF VB VB REF REF POS POS ECM
(ECCs B B B
CONTROL | _l
MODULE) o
i =
(1K)
e = X o= Refer to last page
3|4i5[6] w 5 L @A2El458 oy ALY ey :
- @ @

T\

—

—
toftoAfto31o4100aH07108 11 [2]3]4]|516]7 (o] 135]16[17[16]4
oot fits4iiae | 819 {10i11{12]13]44) L [23]24[25(26[27

M

21]22] [31]32[33]34]35[36]37]38 & W
2930] [40l41[4243]44]45146147148] | L H.S.

HEC003
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TROUBLE DIAGNOSIS FOR DTC 11

~N
Camshaft
position sensor
harness connector
—

AEC685

Camshatft Position Sensor (CMPS) (Cont’d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

y

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 (8
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

SEF524Q
& DISCONNECT (\
A€ @&
(ZIE1415]6
ad FJ |
SEF4630Q

. OK

B y

N Check the following
| @ 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 (6 and engine ground.
Continuity should exist.
If OK, check harness for short.

NG

DISCONNECT

A€ A€

[Ecm_[o[connector]]

[Q]

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 @9,
@), terminal (3 and ECM terminals
@, @
Continuity should exist.
If OK, check harness for short

NG

OK

\ 4

Repair harness or con-
nectors

CHECK COMPONENT

NG

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

OK

Y

P S

SEF462Q

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

v Trouble is not fixed.

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

ness connector and retest

v

INSPECTION END

EC-291

Replace camshaft position
sensor.




TROUBLE DIAGNOSIS FOR DTC 11

A € i

N
\

(

&

® O l

AEC889

SEF887K

Camshaft Position Sensor (CMPS) (Cont’d)
COMPONENT INSPECTION

Camshatt 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.
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TROUBLE DIAGNOSIS FOR DTC 12

o2

v
N

SEF781K

Mass Air Flow Sensor (MAFS)

The mass air flow sensor is placed in the stream of intake air.
It 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 controtied 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 ltems
Trouble Maifunction is detected when ... ]
(Possible Cause)
Code No
12 e An excessively high or low voltage from the sensor | @ Harness or connectors

is sent 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 at ieast 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.
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TROUBLE DIAGNOSIS FOR DTC 12

i

BATTERY

Mass Air Flow Sensor (MAFS) (Cont’d)

EC-MAFS-01

Refer to EL-POWER. mmm ;. Detectable line
7.5A for DTC
=== : Non-detectable
L line for DTC
w/L
W/L
=9
W/L WA
& =1 mass
I—r"' ED AIR
W/L FLOW
| SENSOR
*— I
| W
W/L W/L o
walE] } ¢ Y
] ECCS ! --4]
[|{RECAY | !
| |
(VR . |
W/6 W/R ! !
i I
i f ‘ i
! | JOINT
| | CONNECTOR-6
! ! @
P Sl {
¢ A Je—=—o
o
| l
W/G W/R W/R OR W
41 @8l &7 el 71 |—-—|
SSOFF VB VB QA+ QA- ECM
=
MODULE) o 1
i =
a8
2 ] 2 Refer to last page
EERE [2 = 1] AEED A ey (Foldout page) .
@B €D
oy |
iodio3iodiniai0nid [1]2]3]4 15[16[t7[ 18] 150 1]ee] [31]32]33[34[35]36/37]38]39 Vo)
{1014l 1211311 4115116 {8 [ 9 [10{11 23124125126[27126129(30] [40141]42143[44|45146[47(48] | L H.s.

HEC004
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TROUBLE DIAGNOSIS FOR DTC 12

\ X
Mass air flow
sensor harness

Mass Air Flow Sensor (MAFS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

MEC716B
i HE @D
ARBD

@

Ay

MECT7498B

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 3
and ground with CONSULT or tester.
Voltage: Battery positive voltage

w

NG

OK

B ,

Repair harness or con-
nectors

Engine ground \ /7\ \/&-ﬁ

w)/-lntake 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 @).
Continuity should exist.
If OK, check harness for short

NG

OK

\

Repatr harness or con-
nectors

CHECK INPUT SIGNAL CIRCUIT.
Check harness continuity between ter-
minai (1) and ECM terminal
Continuity should exist.

If OK, check harness for short

NG

y

E DISCONNECT

W DISCONNECT
A€ 24

IL_ecm lofconnector]] AR

[Q]

|

MEC751B

OK

Y

Repair harness or con-
nectors.

CHECK COMPONENT

(Mass air tlow sensor)

Refer to "COMPONENT INSPECTION"
on next page

NG

Y

OK

4

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

DISCONNECY

s
1.

I

m l DISCONNECT
—!

|o[ CoNNECTOR]|
16

ESY

[Q]

&)

Trouble is not fixed

h 4

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

A4

INSPECTION END

MEC752B

EC-295

Replace mass air flow
sensor




TROUBLE DIAGNOSIS FOR DTC 12

Co S o FA T

D

a
ol

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 (D and ground.

Conditions Voltage V
Ignition switch "ON" (Engine stopped.) Less than 1.0
Idle (Engine is warmed-up sufficiently.) 13-17

4. 1If NG, remove mass air flow sensor from air duct. Check hot

wire for damage or dust.
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TROUBLE DIAGNOSIS FOR DTC 13

Sensor

(.

/ O
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
o~ < Reference data>
10} Engi lant t er-
g_ gine CC::U?Z emper Voltage Resistance
ar Acceptable o e V) (k€2)
g C(F
15
& 10} —10 (14) 44 70-114
® 08f
2 04l 20 (68) 35 21-29
02t 50 (122) 22 068-100
01 . .
20 20 40 60 80 100 .
(4) (32) (B8) (104) (140) (176)(212) %0 (194) 0° 02% - 92%0
Temperature °C (°F) SEF012P
Diagnostic
Check It
Trouble Code Malfunction is detected when (Posse;t(;le g:;sse)
No

13

is sent to ECM

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

(The sensor circuit 1s open or shorted )
@ 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)  Turnignition 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.
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TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature Sensor (ECTS)
(Cont’d)

EC-ECTS-01

i
@ SENSOR
L2 Ll
BR/Y B
mmm : Detectable line
for DTC
= : Non-detectable
Y line for DTC
BR/Y B
5 -2 &
(FE)
BR/Y

B ]
<dfjam

—.— @

BR/Y B8 B
sl =1 2l
™ GND GND ECM
-A -A (ECCS
CONTROL
MODULE)

N
BT @B

—

T P2 O T P O % NAREOEEY 15181920[21'_@ e R R ek ARTEDES tve)
Hogop1 111201 131144150116) | 8 | 9 [10[11{12]13]14] L |23]24]25]26]27[26]29130] {40]41]42{43]44]45146(47]48] | H.S

HECO005
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TROUBLE DIAGNOSIS FOR DTC 13

Engine coolant
temperature sensor
harness connector

AN

MEC718BA

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

DISCONNECT

)

SEF518Q

3

DISCONNECT

5

SEF518Q

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.

Trouble is not fixed

h 4

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

A 4

INSPECTION END

EC-299

CHECK POWER SUPPLY. NG | Check the following
1. Turn ignition switch "OFF". "| @ Harness for open or
2. Disconnect engine cooclant 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 €2, (Fi)
Voltage: If NG, repair harness or
" Approximately 5V connectors.
OK
B '
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 (I and engine ground and engine coolant
Continuity should exist. temperature sensor
Iif OK, check harness for short. e Harness connectors
(GZHNGD)
OK If NG, repair harness or
connectors.
A
NG

Replace engine coolant
temperature sensor.




TROUBLE DIAGNOSIS FOR DTC 13

L

SEF152P

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) 2.1-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.

EC-300



TROUBLE DIAGNOSIS FOR DTC 21

/ Power transistor |gnition Signal
%harness connector seza—=
Battery

/%& COMPONENT DESCRIPTION

Ignition coil
harness connector

| m \\ SEFO10P

Ignition coil & power transistor (Built into distributor)

% —| 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-
mary circuit is turned on and off, the proper high voltage is
induced in the coil secondary circuit.

Diagnostic . Check Items
Trouble Malfunction is detected when ... .
(Possible Cause)
Code No .
21 e The ignition signal in the primary circuit is not sent | @ Harness or connectors
to ECM during engine cranking or running (The ignition primary circuit is open or shorted )
o Power transistor unit.
® Resistor

o Camshaft position sensor
o 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
@ 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 II"" (Self-diagnostic
results) with ECM.

EC-301



TROUBLE DIAGNOSIS FOR DTC 21

Ignition Signal (Cont’d)

EC-IGN/SG-01

30A Refer‘ tO EL-POWER. [ Detectable line
(3] for DTC
T === : Non-detectable
G line for DTC
[ ll
OFF IGNITION
SWITCH B8/R
ACC ON €19 71
=
B/R
F._I = | CONDENSER
B/R IGNITION DISTRIBUTOR
% CoIL POWER
L--—l TRANSISTOR &5
B/R r—@-
(1 Y
G W/B B/W
I To ECM
@= B/Y < (ECCS control
G — module)
RESISTOR
(GER)
1 I I I
SPARK PLUG GY/R W/B
= il l-l
IGN IGN ECM B/Y B B
cK (ECCS
CONTROL l_l
MODULE) @
: ! =
o ! Refer to last page
: : o (Foldout page) .
3[5[1] €19 [i]c2) D X 29 K 2, [ E2»
alels] w [3[aBle] w | AEGEHED oy @O o ! [ @B €D

B/
SR

(= J 100
w
=3
o

l—— T T
o0 odioa08i008 [ 1121 3141516 7]El 15[1e[17]18]10]20[24]22] [31]32[33]34]%[3637]38]39 @
1o fo[1 11121131 14 151 11]12]13[14] L [23]24]25f26]27 40]41142{43]44]45]46147148] | L H.S

HEC006
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TROUBLE DIAGNOSIS FOR DTC 21

N e o s
attery Distributor / %
e

I

Ignition coil
harness connector

SN

\
SEFQ10P

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

|

DISCONNEGT
A€

>

® o

AECB98

H4€ @

o)
2[314]s]6)

=N

SEF469Q

DISCONNECT DISCONNECT

L&)
1.

[ Ecm  Jojconnector] (TZIEI4IE[E

1

)

HS.

[Q]

&)

Turn ignition switch “OFF"", and restart Yes' ®

engine.

Is engine running?

No
Y

CHECK POWER SUPPLY. NGt Check the following

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

2 Disconnect ignition coil harness con- o,
nector. e Harness connectors

3. Turn ignition switch “ON". (W),

4. Check voltage between terminal e Harness for open or
@ and ground with CONSULT or short between ignition
tester coil and ignition switch
Voltage: Battery voltage If NG, repair harness or

connectors.
OK
E '

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 (2) and engine ground
Continuity should exist.

It OK, check harness for short
OK
4

CHECK INPUT SIGNAL CIRCUIT. NG> Repair harness or con-

1. Disconnect ECM harness connector nectors

2. Check harness continuity between
ECM terminal (1) and power transis-
tor terminal (1
Continuity should exist.

If OK, check harness for short
OK
y
NG

CHECK COMPONENTS

(Ignition coil, power transistor)

Refer to "COMPONENT INSPECTION',
EC-305

A4

Replace malfunctioning
component(s)

OK

Y

SEF470Q

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

Trouble 1s not fixed

A4

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




TROUBLE DIAGNOSIS FOR DTC 21

ignition Signal (Cont’d)

®
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1. Stop engine | nectors.
2. Disconnect ignition coil harness con-

nector,
3. Strip tape covering resistor.
4. Disconnect ECM harness connector.
aec73st | 5. Check harness continuity between
ignition coil terminal and resistor
terminal (3, resistor terminal @

E & DISCONNECT DISCONNECT
Gé} HS ié}l and ECM terminal 3.

Continuity should exist.

[@] [ EcMm |o]connecToRl| If OK, check harness for short
3 & DISCONNECT OK
w | A€ »
i CHECK COMPONENT NG | Replace resistor
(Resistor) -
A @ Refer to “"COMPONENT INSPECTION”
(CE@ on next page.
SEF471Q

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

4
INSPECTION END

EC-304



TROUBLE DIAGNOSIS FOR DTC 21
Ignition Signal (Cont’d)

. osconneer COMPONENT INSPECTION
ko)
Eé] Ignition coil

(ai7) 1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.
Terminal Resistance [at 25°C (77°F)]
@ - (Primary coil) 0.5 -1.0Q
@ le o @ - (@ (Secondary coil) Approximately 25 kQ
Col tower metal tip AEGO0D For checking secondary coil, remove distributor cap and

measure resistance between coil tower metal tip @ and
terminal @ . EC

g o If NG, replace distributor assembly as a unit.

TS.

-~

MEC7198B

Power transistor

1. Disconnect camshaft position sensor & power transistor
harness connector and ignition coil harness connector.

2. Check power transistor resistance between terminals @

(6514131213 and _
Terminals Resistance Resulit
Not 0Q OK
@ and
00 NG
MEC7208B If NG, replace distributor assembly.
Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminals 1) and @
Resistance: Approximately 2.2 kQ) [at 25°C (77°F)]
If NG, replace resistor.

MEC755B

EC-305



TROUBLE DIAGNOSIS FOR DTC 34

Terminal

Knock Sensor (KS)

[[ﬁ The knock sensor is attached to the cylinder block. It senses

PIEZO-ELEMENT

SEF598K

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 ltems
Trouble Code Malfunction is detected when .... ]
(Possible Cause)
No.
34 e An excessively low or high voltage from the knock |e Harness or connectors

sensor is sent to ECM

(The knock sensor circuit is open or shorted.)
o Knock sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

K
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 II"" (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
= : Non-detectable
ECM ;
(ECCS line for DTC
CONTROL
MODULE)
KNK
127])
W
L
| |
| |
| |
| |
| |
| |
': ‘_
W
(FE)
D il
W JOINT
CONNECTOR-6
i 0 L
| | r’
i I
| |
| |
R
1\ )
W
= 1

KNOCK B B B

SENSOR i _l

(L) o 1
i 1

I—
o
[y
W
A
|
N

/123 €2 ) S
&lsle) oy B AT ey

N asas |
—
oA digag [ 112] 3141516 7|E’ 16/16]17]18]19]20[21]22] [31[3233]3435]36]37] 3839 by
fogtao1 1113t 1411514 | 8] 9 [10}11{12[13[14] L [23]24[26]26]27]26]29(30] [40[41]42]43[44]45]4647]48] | L H.S.

HEC007
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TROUBLE DIAGNOSIS FOR DTC 34

Engine ground
W)/th@a\nétﬁ
J

Knock Sensor (KS) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

Loosen and retighten engine ground

N\
MEC750B
Under the vehicle view
O Ny
Knock sensor
Drive shaft

MEC756B

screws.
¥

CHECK INPUT SIGNAL CIRCUIT. NG‘ Repair harness or con-
1. Turn ignition switch ""OFF"". 1 nectors.

2 Disconnect ECM harness connector
and knock sensor harness connector.

3. Disconnect sub-harness connectors
G, @.

4. Check harness continuity between
terminal (1) and ECM terminal &) .
Continuity should exist.

If OK, check harness for short.

DISCONNECT

y.l

it EcMm |ojconnECTOR]|

27

o

W4,

1]2[3y
\4[5[¢/

oo}

MEC757B

OK

B !

CHECK SUB-HARNESS CIRCUIT. NG Repair harness or con-

1. Disconnect knock sensor harness nectors.
connector.

2. Check harness continuity between
knock sensor harness connector ter-
minal @ and knock sensor sub-har-
ness connector terminal (1.
Continuity should exist.
if OK, check harness for short.

lOK

CHECK COMPONENT NG

(Knock sensor).
Refer to “COMPONENT INSPECTION"

Replace knock sensor.

below.
10K

5 DISCONNECT
TS.

A 4

/3] 2] P mmm——

\&15[4/

& DISCONNECT
Pk B
[

2

&

[Q]

MEC758B

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

l 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

- 0

AEC719

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:

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 throttie 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.

SEF089K
P Supply voltage
« 5V (Appled between terminals No 1 and 3)
£ 457
3
-
_ 3 3
“— 3
"_‘“_2 2 _
1 3 2
U | ‘(‘; o
Throttle position sensor g g
‘g ~ 0.5
38 % - 80
Throttle valve opening angle (deg) SEF520Q

Diagnostic

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

is sent to ECM (The sensor circuit is open or shorted.)
e Throttle position sensor

EC-309




TROUBLE DIAGNOSIS FOR DTC 43

¥ MONITOR  ¥r NOFAIL []
THRTL POS SEN 0.48V
M
[ RECORD ]

SEF477Q

NG data
THRTL POS SEN 00700

OK data

THRTL POS SEN  00°00
|5 38
1,

00
12
24
34
46
56

SEF267Q

. €

ECM

HCONNECTORJI

L
® o

21229 (ground)

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 ‘‘HI 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.
e The voltage rise is linear in response to accelera-
tor pedal depression.
o The voltage when accelerator pedal fully depressed
is approximately 4V.
OR
‘EJ. 1) Turn ignition switch “ON"".
£y 2) Check the voltage between ECM terminals €0 and

¢, @ (ground) and check the following:

e The voltage when accelerator pedal fully released
is approximately 0.35 - 0.65V.

o The voltage rise is linear in response to accelera-
tor pedal depression.

o The voltage when accelerator pedal fully depressed
is approximately 4V.

EC-310



TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (Cont’d)

TEETTINS = egigoe e
J\/*\f SENSOR — an—d?tecg?gle
ine far
L) L2 (L3
P/L Y B
2 K
I i
1k
bigit
i |
| )
| ]
| ]
| ]
| ]
| ]
] |
i |
| |
| |
] |
i |
] |
| |
| |
1k JOINT
| | CONNECTOR-6
E i
fo— C—t
i
P/L Y B B '—l
[371_[=ol 4 [Es1 B B B
AVCC TvO ND ND ECM I _I
A A (ECCS ®
CONTROL. L
MODULE) = e

S
(1]2{3) BR [114]1]411}4] oY

—_

—

ioffiodioFodiosoaionod [ 1[2]3[4]5]6 7|El 157617 ]AB]15[20]21]22] [B1[32]3a/34/3536]37, tvn)
iog 1014 11411341 150416 [ 8 | 9 [10144]42]13{14f L [23]24]26106]27126]29[30] {40]41]42]43]44]45]46[47]48] | L H.S.
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TROUBLE DIAGNOSIS FOR DTC 43

S

\\/

A

\g;gﬁ
‘é\!‘x [®)
NN

~ 4
\ \A 22495

£

-

N

A

\

Throttle position sensor

harness connector MECT723B

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

DISCONNECT

l&d
TS.

<]

Glel®

e}
G ¢

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

El y

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 (3 and engine ground.
Continuity should exist.

It OK, check harness for short.

NG

\d

Engine ground \

M ‘Inta{ejn}a\nétlﬁ

OK

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 € and terminal 2.
Continuity should exist.
If OK, check harness for short.

NG

\

lOK

MEC7508

ADJUST THROTTLE POSITION SEN-
SOR
Perform ‘'‘Basic Inspection’’, EC-271.

SEF481Q

lOK

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-271.

on next page.
lOK .

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

iTrouble is not fixed

m DISCONNECT

HS.

& DISCONNECT
V.3

>

(G12[3

[ ecm  lofconnecTonr]|
20

Q]

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 .
. Throttle position sensor

1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals @ and 3

j changes when opening throttle valve manually.

Throttle valve conditions Resistance [at 25°C {77°F)]

Completely closed Approximately 1 kQ

= X Throttle posttion sensor Partially open 1-10 kQ
harness connector ME .
cr248 Completely open Approximately 10 k)
i 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 DTC
== : Non-detectable
FUSE |Refer to EL-POWER. line for DTC
10A  [BLOCK
(] | wrs
(1)
=T .
Y
Y
T
COMBINATION (2] R/ 20 A/Y R/Y L] VEHICLE
METER ¥ . SPEED
(gﬁggga) €29 | &2 SENSOR
—oF A L A R 2]
EE) L 1
13l LS
Pul/n Bin
PU/R
l_l_l “49
@
PU/R
PU/R
=3l
VSP ECM
(Egﬁ$HOL
MODULE) ?{ﬁ
=
™22

: ) Refer to last) page
112]3]4l//N5(6]7 BBV ¢332 : !'l (Foldout page) .

'

I

gloltolt1[12[13][14l15]16] BR  [42l41][40{39([38[37] 34 W 5 oY
"""""""""""""""""" i (1)
i[2]3[a< _>Isle[7]8] M4® [1[2]3]4| €EXD

ol1o0[112[13]14[ 15 6]17]28[10j20] W 5/6/718] B

—
—
officeftogsodiosficefioriod [112] 31461617 ][] E]iE]i71 19720/2122] [31132[3334[36[36]3
fogitsoft 11jt 121131 14115{416) {8 |9 {101 412{13[14] L [23]24[26]26]27]28]29]30] {40{41]42]43(44]45]46]

W
L H.S.

gIE.

HEC009
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vehicle speed
sensor

AEC110

B VEHICLE SPEED SEN CKT R

AFTER TOUCH START
DRIVE VEHICLE
AT 10km/h {Bmph} OR
MORE WITHIN 15 sec

START |

MEF559D

[ next ]

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

% NO FAIL D

20km/h
OFF

» MONITOR

VHCL SPEED SE
P/N POSI SW

| RECORD |

OK

CHECK OVERALL FUNCTION.
SEN CKT" in “FUNCTION
2. Read ""VHCL SPEED SE" sig-
CONSULT value should be the

:
1. Jack up drive wheels
2. Perform “VEHICLE SPEED
TEST” mode with CONSULT.
OR
nal in “DATA MONITOR"”
mode with CONSULT.
same as the speedometer indi-
cation.

OR

SEF941N
CONNECT D
A€ &
[ecm__[o]connector]|

- A

[V]
@ o |

MEC323B

2. Turn ignition switch “ON"".

3 Rotate drive wheel by hand

4. Check voltage between ECM
terminal 8 and body ground
Voltage should vary between
approx. 0 - 5V.

®

NG

y

INSPECTION END

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

NG

Y

OK

EC-315

Check vehicle speed sen-
sor and circuit

(Refer to “‘Inspection/
Speedometer and Vebhicle
Speed Sensor"”’ of
“METER AND GAUGES"”
in EL section))




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

. DISCONNECT

L&

T.S.

DISCONNECT

ECM

Ol CONNECTOR“

112[3]4

5|67
819 |toft1i12{13{ 114]15]16

Vehicle Speed Sensor (VSS) (Cont’d)

®

s |

Gy

32

[Q]

MEC7598B

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch "OFF'".

2. Disconnect ECM harness connector
and combination meter harness con-
nector.

3. Check harness continuity between
ECM terminal @ and 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.

@ Harness connectors
o,

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-01

Refer to EL-POWER.

30A
]
G .
mmm : Detectable line
|'|—"ﬁ"| for DTC
weem . Non—detectable
IGNITION line for DTC
ON ST | SWITCH
OFF ~@—-@
ACC
2]
B/L
B/L
&Sl
FUSE
7.5A IBLOCK
(J/8)
, M1
4] 106
B/Y
B/Y
Tdl Hag
B/Y
B/Y
z4
ST ECM
MTR (ECCS
CONTROL
MODULE)
Refer to last page
31511] €114 A== EEE (Foldout page) .
a[2[6] w gl1o{11[13{13[14]15[16117]18]19]20] W

A

w|n
B8

| g— T T
0030400810708 | 1] 2] 3| 4] 516 7|B R T P A ES [ N2 EE R ST e &R
todtioft 11t 2131141455116 | 8 [ 9 [10]11(12]13]14] L [23]24]6{26[27|28129]30} |40[44[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

v

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.

’ erforr “SlARI SIGNAL CK'”
2

IGN ""ON"
IGN "START"

OFF
ON

OR

1 Turn ignition switch to

o "START"

2 Check voltage between ECM
terminal 83 and ground
Voltage:

Iignition switch “START”
Battery voltage

Except above
Approximately 0V

NG

B] Y

INSPECTION END

CHECK INPUT SIGNAL CIRCUIT.

1 Turn ignition switch “"OFF’".

2 Disconnect ECM harness connector
and ignition switch harness connec-
tor

3 Check harness continuity between
ECM terminal @) and terminal (§).
Continuity should exist.
if OK, check harness for short

NG

| Check the following

"] @ Harness connectors

o,

e 7 5A fuse

e Harness for open or
short between ECM and
ignition switch

i NG, repair harness or

connectors

OK
v

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

‘L Trouble is not fixed.

B START SIGNAL CKT B
! CLOSE THROTILE SHIFT
TO P OR N RANGE
2 TOUCH START AND
START ENGINE
IMMEDIATELY
[ wext | START ]
SEF191L
% MONITOR  ¥r NO FALL []
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF
P/N POSI SW ON
l RECORD
SEF111P
m CONNECT
HS.
IL_Ecm IOICONNECTORJI
SKS
MEC725B
DISCONNECT & DISCONNECT
A€ 75
Tol 31511
[ Ecm _ |o|connecToR)] 2l
34
’ MEC7608B

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
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SYSTEM DESCRIPTION

Camshaft position sensor

Exhaust Gas Recirculation (EGR) Valve and
EVAP Canister Purge Control

Mass atr flow sensor

Engine coolant temperature sensor

Ignition switch

Engine speed
i EGR valve
Amount of intake air ECM & EVAP
> (ECCS .| canister
control g N
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.

qoooo0
poooo

SEF783K

Vacuum

Exhaust pressure

SEF528K

To EGR valve
and EVAP canister

P ;.";ak;

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
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Exhaust Gas Recirculation (EGR) Valve and
EVAP Canister Purge Control (Cont’d)

EC-EGRC/V-01

IGNITION SWITCH
ON or START

FUSE Refer to EL-POWER.
10A | BLOCK
(J/B)

()
[NLg] -
BR
| = : Detectable line
BA for DTC
= : Non-detectable
line for DTC
L
BR
BR
EGR VALVE &
2 lEVAP CANISTER
PURGE CONTROL
SOLENQID
1 VALVE
=]
[u]
[l
EGR ECM
(ECCS
CONTROL
MODULE)
Refer to last page
1[c=l2 d GID) (Foldout page) .
3l4|5]6 W (1]2) B
.
toffoioFoqosiosiood [ 1121 3[4[6 6 7|@ 15[16[17]18]19[20[21[22] [31[32[33[34[35[36[37]36]39 a0
109101111341 1341 144 159016 [ 8 | 9 40]44]12{13]14| L [23[24]25]26[27]26]29]30] [40]41]42]43[44]45[46]47]48) | L H.S.

HECD14
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Exhaust Gas Recirculation (EGR) Valve and

EVAP Canister Purge Control (Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK OVERALL FUNCTION. oK INSPECTION END

1 Start engine and warm it up suffi-
ciently

Mersa7B| | 2. Perform diagnostic test mode Il (Self-

diagnostic results)

Make sure that Diagnostic trouble

EB EGR valve .
\ “ @E:l code No 12 s not displayed
3 _Keep engine speed at about 2,000
/N \-H

rpm. Make sure that EGR valve
spring moves up and down when
engine is raced to about 4,000 rpm
(Use your finger.)

NG
B v
CHECK VACUUM SOURCE TO EGR OK | CHECK COMPONENTS
VALVE. "| (EGR valve and EGRC-
1 Disconnect vacuum hose to EGR BPT valve).
valve Refer to ""COMPONENT
2 Disconnect vacuum hose to EVAP INSPECTION", EC-323
canister NG
3 Check vacuum existence under the
following conditions
Engine speed is 4,000 rpm: v
\Vacuum hose connected _/ Vacuum should not exist. Replace malfunctioning
to EVAP canister / Engine speed is 2,000 rpm: component(s)
\W/ MEC7628 Vacuum should exist.
NG
CONNECT
[ En d coqucronl] % Y D)
105 CHECK CONTROL FUNCTION. OK | CHECK VACUUM HOSE.

A4

Check voltage between ECM terminal Check vacuum hose for

‘ and ground under the following clegging, cracks or
“ CES conditions improper connection
Engine speed is 4,000 rpm

]Cfé\H 0.6 - 0.8V

5 Engine speed is 2,000 rpm
Battery voltage

MEF955D

D @ﬁ//; éNG
3

cogans @}

==
&mproper connection
MEF521E

EC-321
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Under the vehicle view

/EGR valve & EVAP
canister control solenoid
valve harness connector

s

TN

MEC763B

Exhaust Gas Recirculation (EGR) Valve and
EVAP Canister Purge Control (Cont’d)

A€ 6
‘ !
[P O
=MEC76¢‘lB

A€

Il ecm JofconnecTonl|
105

% DISCONNECT
4§
)

[Q]

®
l
CHECK POWER SUPPLY. NG> Check the following.
1 Stop engine e Harness connectors
2. Disconnect EGR valve & EVAP canis- ),
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 (2 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 . |\q
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
TEST" mode with CONSULT. »| Replace EGR valve &

MEC765B OR
3. Turn EGR valve & EVAP can-
ister purge control solenoid
M EGR CONT S/V CIRCUITR valve “ON" and "“OFF" in
“ACTIVE TEST" mode with
DOES THE SOLENOID CONSULT and check operat-
VALVE MAKE ing sound.
- OR
AN OPERATING SOUND ‘ﬁ‘" Refer to "COMPONENT
42/ INSPECTION' on néxt page.
EVERY 3 SECONDS?
OK
v
| NEXT H NO N YES } Disconnect and reconnect harness con-
MEFS89B| | nectors in the circuit. Then retest.
Trouble is not fixed.
y

B ACTIVETEST B U
eerc 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.

A

INSPECTION END

[ ON |Gl OFF

MEF353F

EC-322

EVAP canister purge con-
trol solenoid valve.
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NEFQ71

EGR valve

SEF807K

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 @ and ® between and ©

12V direct current

supply between Yes No
terminals () and @
No supply No Yes

if NG, replace 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.

EGRC-BPT valve

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,0) to check for leakage. If a leak is noted, replace valve.

EC-323
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Injector

EC-INJECT-01

BATTERY for OTC

Non—-detectable
line for DTC

mmm : Detectable line

1

30A Refer to EL-POWER.

o

OF:/ ST | IGNITION
X SWITCH
- @!D
ACC |ON €
=
B/R
@
B/R
l‘l‘,
B/R
1
o ® o
] ] ] |
B/R B/R B/R B/R
1 | | .
(2] 2 [ 2]
INJECTOR INJECTOR INJECTOR INJECTOR
No.1 é No.2 % No.3 No .4
(1) €19 €20 €2D
L1] 1) 1 L]
B I N
R/B Y/B G/B L/B
R/B Y/B G/B L/B
Ifro1] 101l 03] 132l
INJ INJ INJ INJ ECM
#1 #2 #3 #4 (ECCS
CONTROL
MODULE)

Refer to last page
(Foldout page) .

3[5[1 Y [ 2 (%@
W B B

a]216] w 3]4]5]6 B B

1091 101 4414201431 44)1494165 | B

10]14]42{43]14) L |23124]25]26127]28129]30] [40]41]42|43]44]45]46(47)48) | |

toioFiodosoaio7iod [ 1] 2] 3]416]6] 71 [o] [15[1el 711819202 1]22] [B1]32]33134]35]36/37]36
g
H.S.

HECO11
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Terminal
Nozzle
e
Needle valve
Coil
SEF596K
BACTVETEST W [ ]

*** POWER BALANCE ***
MONITOR

CMPS-RPM(REF)  737rpm
MAS AIR/FL SEN 098V
IACV-AAC/V 41%

| [ER(EREN

T [ i
’
& C,@»

Suitable tool

71 Cliek
C/"e 4
SEF730L

MEF960A

|
|

® O

Injector (Cont’d)
COMPONENT DESCRIPTION

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

DIAGNOSTIC PROCEDURE

INSPECTION START

\ 4
CHECK OVERALL FUNCTION. OK INSPECTION END
1 Start engine i’
2. Perform “POWER BALANCE"”
in “ACTIVE TEST” mode with
CONSULT.
3. Make sure that each circuit
produces a momentary engine
speed drop.
OR
@ 1. Start engine
2 Listen to each injector operat-
ing sound.
Clicking noise should be
heard.
NG
E Y
NG

CHECK POWER SUPPLY.

1 Stop engine

2 Disconnect injector harness connec-
tor.

3. Turn ignition switch "ON”

4. Check voltage between injector har-
ness connector terminal (3 and
ground with CONSULT or tester.
Voltage: Battery voltage

.| Check the following

AEC755

¢0K
®

EC-325

"| @ Harness connectors

oD,

e Harness connectors
W),

e Harness for open or
short between injector
and ignition switch

If NG, repair harness or

connectors.
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DISCONNECT
A€

' ECcM O] CONNECTOR]|
101#110+103+112

& mn

@oD:No 1cylinder (103 : No. 3cylinder
(10 No 2c¢ylinder (12 :No.4cylinder ggrassq

E DISCONNECT
V.l 3

injector (Cont’d)
®

l

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF"’,

2 Disconnect ECM harness connector.

3. Check harness continuity between
injector harness connector terminal
@ and ECM terminals (oD, (GD),
G®, (.
Continuity should exist.
If OK, check harness for short.

NG

.| Repair harness or con-

lOK

"] nectors.

CHECK COMPONENT

(Injector).

Refer to "COMPONENT INSPECTION"
below.

NG

Y

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

!

INSPECTION END

AEC559

COMPONENT INSPECTION

injector

Replace injector

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14Q [at 25° (77°F)]

If NG, replace injector.

EC-326



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump
SYSTEM DESCRIPTION

Engine speed
Camshaft position sensor > ECM —
(ECCS - Efn
Start signal control ?ela;
Ignition switch » module)
The ECM activates the fuel pump for several sec- Condit . . EC
onds after the ignition switch is turned on to ondiion uel pump operation
|mpro°ve. 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 i st O y
received when the ignition switch is on, the en engine Is stoppe ops tn T 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
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Fuel Pump (Cont'd)

IGNITION SWITCH
ON or START =mm : Detectable line
for DTC
= Non-detectable
q 15A FUSE Refer to EL-POWER. line for DTC
[i7] |BLOCK
e (J/B)
4 Mi5
INE]] INE]) a
B/L B/W
el FUEL
Snlpump
RELAY
5]
B/P B/Y
I B/Y -| B/Y
|
B/Y
i
1
Hen
B
ﬁl:" FUEL
FUEL TANK
B/P M) | PUMP GAUGE
UNIT
[ L'aj_l 817
B/P T
L 85D
Tl
el
B/P 'E—
|104| I
(ECCS |
CONTROL é B
MODULE) i 01
61D 62
3 i) €D @D | Refer to 1ast page
1} 112 e {Foldout page) .
5] L 3|4 14l2 gy @
21314 —]5[6]7
1[12[13[1415]16]17]18[19 W
r—_- T
1o304io506107108 | 1213 6 7|E] 15[16[17]18]19j2021]22] [31[32[33]34 35030 o
a3 14115416 {8 1 9 [10 13]14] L [23]24]2626127]28]29130] |40]41[42{43[44]45 48] L H.S.
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AN\ ) ] g
> ’\ s

Pinch=

MEC766B

. OISCONNECT
eg)

1S,

SEF479P

Fuel pump harness connector

O

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

|

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

MEC267BA
E DISCONNECT & DISCONNECT
CAE & A€
am ]
[2]X11

2

[Q]

NG
B A 4
CHECK POWER SUPPLY. NG | Check the following
1. Turn ignition switch "OFF"” o 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 (1), fuel pump relay
® and ground with CONSULT or If NG, repair harness or
tester connectors.
Voltage: Battery voltage
0K
CHECK POWER AND GROUND CIRCUIT. NG‘ Check the following
1 Turn ignition switch "OFF" | @ Harness connectors
2 Disconnect fuel pump harness con- D}
nector e Harness for open or
3 Check harness continuity between short between fue!
terminal (@ and body ground, termi- pump and body ground
nal (I and fue! pump relay connector e Harness for open or
terminal (8 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

1 Disconnect ECM harness connector
2 Check harness continuity between
ECM terminal and fuel pump
relay connector terminal (2
Continuity should exist.
If OK, check harness for short

MEC7678B

lOK

®

EC-329

\d

Check the following

® Harness connectors
D}

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

it NG, repair harness or

connectors




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT - DISCONNECT
L)
A€ A€

[_Ecm_[o]connecton]] o
104 i
ad -1
MEC332B

Fuel Pump (Cont’d)

FUEL PumpP RELAY  ON
=== MONITOR == =
CMPS+RPM(REF) Orpm

MACTIVETESTR [

MEF3089F

®
l
CHECK COMPONENT NG | Replace fuel pump relay.
(Fuel pump relay). g
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
@ Refer to "COMPONENT
INSPECTION" on next page.
OK
\d
CHECK COMPONENT NG

(Fuel pump).
Refer to “COMPONENT INSPECTION"
on next page.

Replace fuel pump.

OK

\4

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

l 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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SEF511P

SEF203Q

Fuel Pump (Cont’d)
COMPONENT INSPECTION

Fuel pump relay
Check continuity between terminals @ and &.

Conditions Continuity

12V direct current supply

Y
between terminals (1) and @ es

No current supply No

If NG, replace relay.

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.
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Idle Air Control Valve (IACV)-Air Regulator
SYSTEM DESCRIPTION

Engine speed
Camshaft position sensor .
"1 ECM
(ECCS » |IACV-air regulator
control
Start signal
Ignition switch module)
The |ACV-air regulator is controlied by the ECM ,
. . tACV-air regulator
at the same time as fuel pump ON-OFF control. Condition

operation

Operates for 5
Ignition 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 Bumetal 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 IACV-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

SEF095K
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IGNITION SWITCH
ON or START

-

FUSE
BLOCK

15A
g (J/B)

Refer to EL-POWER.

Idle Air Control Valve (IACV)-Air Regulator
(Cont’d)

EC-AIRREG-01

A/T models
M/T models

Detectable line
for DTC

Non-detectable
line for DTC

I'1ee

)

O
B/L B/W I 49
I B/Y B/Y B/Y
B/L B/W &3
Tl
ulsca Hep Bem
o ” PUMP B/Y B/Y B/Y
RELAY ¢>
GGl P
B/P B/Y f I
B/Y
[l
% IACV-AIR
REGULATOR
&
B/P B
iy &2 I
B
B/P @
G
B/P I
[fodl 1
FPR ? B B
CONTROL ® l
MODULE) 1 1
€D
— Refer to last page
3 ™D 112]3]4 1]2]3 _ (Foldout page) .
5” 56]7[8] GY a[5l6] B {1l2b oy
B @D
ElA="—>I5]6]7]8] %49 123 €2
10[14]12]13[14]15]16]17]18[1920] W &ls(6) oy

I
708 [112]3]4]516]7] [o] ] ieepopiz] B A EEEEE
(15116 | 819 [10[14]42{13{14] 2412526(27]26]29]30] [40]41]42/43]44[45]46{47]48) | L H.s.
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/—\M SEF789L

Fuel fiter

IACV-arr regulator
harness connector
NS PN 1

MEF364AA

MEC7368
. DISCONNECT
L‘ L
MEC7378
DISEDNNECT -
d
SEF888K

Idie Air Control Valve (IACV)-Air Regulator

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK COMPONENT
(IACV-air regulator)

Refer to "COMPONENT INSPECTION"

below

\4
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 swilch is turned “ON”".
OK
B ¥
CHECK POWER SUPPLY. NG Check the following
1. Turn ignition switch “"OFF". "| @ Harness connectors
2. Disconnect IACV-air regulator har- (o),
ness connector. e Harness connectors
3 Turn ignition switch “ON" (@3, {(M/T mod-
4 Check voltage between terminal (D els)
and ground e Harness connectors
Battery voltage should exist for 5 sec- GO} (A/T models)
onds after ignition switch is turned o Harness for open or
“ON". short between IACV-air
regulator and fuel pump
OK relay
it 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 (Fi2),
terminal (2) and body ground e Harness for open or
Continuity should exist. short between IACV-air
It OK, check harness for short. regulator and body
ground
oK If NG, repair harness or
connectors
NG

Y

-

INSPECTION END

COMPONENT INSPECTION
IACV-air regulator

Replace |ACV-air regula-
tor

Disconnect IACV-air regulator harness connector.
e Check IACV-air regulator resistance.

Resistance:

Approximately 70 - 80C) [at 25°C (77°F)]
e Check IACV-air regulator for clogging.
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Idle Air Control Valve (IACV) — Auxiliary Air

SYSTEM DESCRIPTION Control (AAC) Valve

N Engine speed
Camshaft position sensor >

Amount of intake air
Mass air flow sensor

Y

- Engine coolant temperature
Engine coolant temperature sensor

Y

. ) Start signal
Ignition switch

A4

. Throttle position
Throttle position sensor

Y

ECM
Park/N | iti (ECCS
Inhubitor switch (A/T T]oc'i\;/li)/ o ark/Neutral position | control | IACV-AAC valve
Neutral position switch ( models) module)

i Air conditioner operation
Air conditioner switch

Y

) Power steering load signal
Power steering oil pressure switch

Y

Battery voltage
Battery Y 9 —

- Vehicle speed
Vehicle speed sensor >

Cooling fan operation
Cooling fan >

This system automatically controls engine idie 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 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 puise, 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.

SEF040E

EC-335
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Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

EC-AAC/V-01

37_5,\ Refer to EL-POWER.

u
BR
| {A&>: A/T models
@ <{M> : M/T models
<:IAI\> _— Detectable line
B8R BR for DTC
==w= ;. Non-detectable
|__2_'] line for DTC
L'_J I_'_.I
BR BR
?J
BR
L1l 1acv-anc
VALVE
£213
2
I
SB
1
SB
2
=
SB
|
sB
|113|
ISC ECM
(ECCS
CONTROL
MODULE)
1]2[3[4] €® [1[2[3] €0D (@)Em (1213 €2
5(6]/718] &Y 4]5i6] B gr  \4I5[6/ 6y
—
Hodfoddo3104t0a0e 1071108 [ 1 [ 2] 3] 4{5[6 7IEI 15116]17[18[19]20]21]22] {31]32]33[34]35[36]37]36[39 ixr)
109ft 1011 s34 15116 | 8 19 {10{11{42[13]14] L 123[24[2526]27128]29]30| (4041[42[43l44]45[46]47]48] i | H.S.

HEC015

EC-336



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)
DIAGNOSTIC PROCEDURE

B IGN TIMING ADJ B [ ]

—~ CONDITION SETTING — —

INSPECTION START

16N/T FEEDBACK HOLD

= —= = MONITOR == = = l 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
SEF786KA If NG, adjust 1dle speed (Refer to

page EC-243)

3. o Perform "IGN TIMING ADJ"
in “WORK SUPPORT"” mode
with CONSULT.

o Disconnect IACV-AAC valve
harness connector

4 Ma

e sure that idie speed drops

/- IACV-AAC valve
harness connector

Does not drop

B Y
CHECK POWER SUPPLY. NG_ Check the following
1 Stop engine. | @ Harness_connectors
2 Disconnect IACV-AAC valve harness (), (M/T mod-
connector els)
MEC771B] | 3 Turn ignition switch “ON" e Harness connectors
4 Check voltage between terminal @) (&), (A/T models)
B A s and ground with CONSULT or tester e 7 5A fuse
Gé} (c‘w Voltage: Battery vollage e Harness for open or
TS. ¢ oK short between |ACV-
AAC valve harness con-
GT@ 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 2 Check harness continuity between (F2),
= MECT685 ECM terminal (13) and terminal 2 e Harness for open or
Continuity should exist. short between ECM and
If OK, check harness for short IACV-AAC valve
DISCONNECT & DISCONNECT If NG, l’epail’ harneSS or
Hs. ié}' TS. ié} iOK connectors
[_eom__[ofcomector] G CHECK COMPONENT NG [Replace IACV-AAC valve
13 (IACV-AAC valve) i
Refer to ""COMPONENT INSPECTION"
on next page
LOK
CE@ @ Disconnect and reconnect harness con-
nectors in the circuit. Then retest

MEC7698

l 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-337



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

é}

[Q]

- -4

MEC7708

Idle Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve (Cont’d)
COMPONENT INSPECTION

IACV-AAC valve
Disconnect IACV-AAC valve harness connector.
e Check IACV-AAC valve resistance.
Resistance:
Approximately 10Q [at 25°C (77°F)]
e Check plunger for seizing or sticking.
o Check for broken spring.

EC-338



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

idle Air Control Valve (IACV)-FICD Solenoid

Valve
IGNITION SWITCH BATTERY | |
5
FUSE 7.5A
7.5A BLOCK Refer to EL-POWER.
@ (J/B) T
“B |y
— | €8
IN2]] [a7]
LG/R L/B L/Y -
| =l 51 aon
!E_G‘/R % Y ” gCEJNDITIONER
LAY
il
+ E VS
THERMO Y L/R
CONTROL
THERMISTOR AMPLIFIER |.__I
.l[fi)
; L/R =
N &2
Next €702
SB GY Y > 055e O &
| ' i 'Eg c;omprt‘essor
- | /R efer to
*5101 . /-’AA/C)
G Ta A/C switch L/R
i ety Mlper
SB SOLENOID
VALVE
2
__ITJ_ 212
PRESSURE
LOW HIGH
SWITCH I[EI Ezel
NORMAL €D gL EE
TO ECM
2] 1 (ECcs
H @=58/Y P contrl‘o)l
module
I G Next page 8/Y B B
= : Detectable line I
for DTC .-J l
= : Non-detectable —l— o =
line for DTC
Refer to last page
__—3_ - (Foldout page) .
EX1 €E® [1[2[3[4] &2 r— @R 61_33@ ™ €
5 L [567[8] B ey dls[6/ ey
&b
B

HEC021
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Idle Air Control Valve (IACV)-FICD Solenoid
Valve (Cont’d)

e o]
- 4- G
ggggedmg ﬂ — mmm . Detectable line
<Bf Y — for DTC
=== : Non-—detectable
line for DTC
:
Bad = -------
Y G
Y G
Tl L
Y G
Y G
g [41]
ACRLY AIR ECM
CON (ECCS
; CONTROL
MODULE)
Refer to last page
(Foldout page) .
, @@
1[2[3]4<_ 5[6]7]8
glo[11]12/13]14[15]16]17)168]19120] w
——
oI (21341516171 [o| [ElEi7ereRoRze Pl ERe R a0 )
1091 10011 1{1 124131141 15(1161 { 8 | 3 [10[14142{13{14] L [23]24]26[26]27]26[29{30] [40]41]42(43]44]45[46(4748] | L s,
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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

IACV-FICD
solenoid valve

MEF023D
DIAGNOSTIC PROCEDURE
@i)j INSPECTION START
\\\\\\\\\3\\\\\\}‘\1!:,,,;,///,////// Y o ;
S ° c 78N ,
%H/CQQ é — p— CHECK OVERALL FUNCTION. OK.|  INSPECTION END
Z/o . 8 ump 1. fit:'::'jngine and warm it up suffi-

2. Check idle speed
MEFE34E] 1 800+50 rpm
It NG, adjust idle speed

— —
3 Turn air conditioner switch and
"\EF » v blower fan switch "ON"'
A =0 IACV-FICD 4. Recheck idle speed

850 rpm or more

‘ solenoid valve

\F NG
g ‘J Jig=
/ k ”. S ~— v
k/ , - Check if air conditioner compressor NG | Refer to “TROUBLE
S functions normally. DIAGNOSES" in HA sec-
tion

Y

AN MEF594EA OK
E 5 DISCONNECT Iy~ N B A 4
Géj] @ @ =) CHECK POWER SUPPLY. Ni Check the following.
1. Stop engine. e Harness connectors
(ff@ 2 Disconnect IACV-FICD solenoid valve GD}
harness connector. e Harness for open or
t 3. Start engine, then turn air conditioner short between |ACV-
® O switch and blower fan “ON" FICD solenoid vaive
l 4. Check voltage between terminal (@) harness connector and
L and ground with CONSULT or tester. air conditioner relay
B AEC765 Voltage: Battery voltage If NG, repair harness or
lOK connectors.
®

EC-341



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

dfz{)

€

AEC766

Idle Air Control Valve (IACV)-FICD Solenoid

Vaive (Cont’'d)

®
l
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”", e Harness connectors
2. Check harness continuity between €2, (Fid)
terminal (@ and body ground e Harness for open or
Continuity should exist. short between JACV-
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

4

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

v Trouble is not fixed

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

v

INSPECTION END

SEF721Q

Plunger

SEF097K

COMPONENT INSPECTION
IACV-FICD solenoid valve

noid valve

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

to terminals.

e Check plunger for seizing or sticking.

o Check for broken spring.

EC-342



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Cooling fan control

Cooling Fan Control

Vehicle speed

Vehicle speed sensor

Y

Engine coolant temperature

Engine coolant temperature sen-
sor

ECM

\d

Air conditioner "ON" signal

Air conditioner switch

(ECCS
control

- »| Cooling fan relay(s)

module)

Y

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] on A/T models and
2-step control [ON/OFF] on M/T models.

Operation
For A/T models

Al

—

Engine coolant temperature

[T cooling fans do not operate

w

2. 105 (221)

(&

S 100 (212)
95 (203)

r conditioner switch 1s “OFF".

20 80
(12)  (50)
Vehicle speed km/h (MPH)

Cooling fans operate at "Low” speed

Air conditioner switch 1s “ON".

]

°C (°F)
2
(4]
5
R

100 (212)
95 (203) §

20 80
(12) (50)
Vehicle speed km/h (MPH)

B8 Cooling fans operate at “High” speed

Engine coolant temperature

MECT772B
For M/T models

° 5 Air conditioner switch 1s “OFF ° Air conditioner switch 1s “ON”
5o : R
56 105 (221) B g 105 (221)
g 100 (212) g 100 (212)
[1h3 [
b 95 (203) = 95 (203) e
c c X
© © o
(o] o %
(o] o seelele
(&) (8]
° 20 80 © 20 80
= (12) (50} =3 (12)  (50)
S Vehicle speed km/h (MPH) S Vehicle speed km/h (MPH)

[T cooiing fans do not operate . Cooling fans operate at “High” speed. MEC773B

EC-343




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control (Cont’d)

M/T models EC-COOL/F-01
IGNITION SWITCH BATTERY (Via
ON or START fusible 1ink)
FUSE Refer to EL-POWER.
10A | BLOCK 30A
2] | /e % =
A
[R10] GY ]
BR I
BR GY
ﬁﬁ] [‘[%Ij COOLING <@L : Models with air conditioner
on|FAN mmm : Detectable line
ﬂ RELAY-1 for DTC
¢ @:2) = : Non~detectable
line for DTC
LG/R G/B
| | ~
./
LG/R |
G/B G/8
- 0 xwl
LG/R COOLING COOLING
FAN FAN
I M)|MOTOR-1 M) | MOTOR-2
€45
Fi/f; ] ]
A B B
LG/R I |
| O
LG/R
IRl .—-'
RFRL TEccs 8 B
CONTROL
MODULE) 4L L
. €3
Refer to last page
_ (Foldout page) .
s €@ 23l e @D ) €9, €D e, @
9 10]11]12]43]14[15]46]17]16[19]20 GY
B L W GY

) peamen |
o003 0410510610708 3[4]5]6]7] (5] [1s[eli7ie] 190l 12| [31]32[33]34[B[36]57]38 o)
tog 10111121113 14115116 [ 8 | 9 [40]14]42]43[14] L [23124]25[26[27]28{29{301 [40141[42]43]44]45]46{47 L H.S

-
o

B[

HEC016
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

A/T models

Cooling Fan Control (Cont’d)

EC-COOL/F-02

IGNITION SWITCH BATTERY (Via n
ON or START fusible 1ink)
1 &> : Models with air
o - conditioner
Refer to .
10A FUSE [ | EL~POWER. mmm . Detectable line
BLOCK for DTC
(J/B) % m— : Non-detectable
3 line for DTC
[G10] GY G/W _
Lr—' 1
B ® I ~
N
—- A\
o—|—| Q |
BR GY G/W BR GY LG/B BR G/W LG/R
cooLne LA 31 Te1 oo 1ne [l 5] 6T COOLING [ 51 ]
FAN 5 o 4p| Fan o onl FaN on &
RELAY-1| = o o RELAY-2 ? oll oll| RELAY-3 % ol o
€D ];rﬁhmﬁ[ € "= %? B A
LG/R G/B G/R LG G/Y B EC LG G/OR B
g A~ - O
- —— W]
5 Lo/ | |
€D
rJ—} -_-r'_| G/B  G/Y G/R G/OR
LG e LG/R 2] =1
Lo Hi |COOLING | Lo Hi |COOLING
l (+) (+) |FAN () (+) |FAN
MOTOR-1 MOTOR-2
LS @ae-5/F Hi Lo Hi Lo
(I Hroy T I
Yeot) L T J
; LG/B B LG/R B
[V 1 | _e
LG LG/R '
[0l ol o O Y
RFRH RFARL (ECCS ~ é B
CONTROL
MODULE) 4 L
Refer to last page
[‘ﬂ_ﬁ] — (Foldout page) .
sy] €2,€D,ED 1P €D, E® CORGD
3l6] BR ~ BR  BR 3la/ GY ~ &Y ’
E106
1]2]314 5[6]7]8
ol10[11]12[13]14]15[161718]19[20] W
—
offioefiogtodtogoefioriod [ 1]2[3]4]5]6 7|E| 15716 47]18[19]20124122] [34]32[3334]36[36[37[36]39 W
tod 10131121 13114115115 | 8] S [10]14{12]13{14) L [23}24]25[26{27[28]29]30] |40]41142]43[44|45(4647148) | L H.S.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Bl COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ ~next ][ NO ][ YES

MEF311F

BACTVETESTE [ ]
cooung Fan OFF
= = = MONITOR = = =

COOLAN TEMP/S 88°C

l

HI JLLOW ]

MEF313F

With air conditioner '
Cooling fan

A

Without air conditioner

/ Cooling fan

V9N

C'l@ @“fzﬁ Y

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.

N»

NG

B :

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
modeis with air conditioner.)

. Stop engine.

. Disconnect cooling fan relay.

. Turn ignition switch “ON’".

. Check voliage between terminals (@),
® and ground.
Voltage: Battery voltage

o ,mbh W

NG

Check the following.

@ 30A fusible link

o 10A fuse

o Harness for open or
short between fuse and
cooling fan relay

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

If NG, repair harness or

connectors.

¢0K
®

EC-346



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B
= DISCONNECT
(2 : | Eé}
15]
&
«
}fb ® O
:EF777P
T e g e
1S, T.S.
aD [2T1
@ @
MEC775B
m m DISCONNECT & DISCONNECT
A€ A€
I_ecm J@CONNECTOR” {U
G )
SEF332Q

Cooling Fan Control (Cont’d)

®
l
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 should exist.
OK
E Y
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector @ Harness connectors
2. Check harness continuity between (o),
ECM terminal (9 and terminal (2. e Harness connectors
Continuity should exist. (),
If OK, check harness for short e Harness for open or
short between ECM
OK and cooling fan relay
it NG, repair harness or
connectors.
Y
CHECK COMPONENT NG | Replace cooling fan
(Cooling fan relay) relay.
Refer to "COMPONENT INSPECTION",
EC-353
OK
A 4
NG

CHECK COMPONENTS

(Cooling tan motors).

Refer to "COMPONENT INSPECTION",
EC-353

Y

OK

Y

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

Trouble is not fixed

A 4

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-347

Replace cooling fan
motors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

ayd
/Eoolmg fan

relay-1

—L AR
Cooling fan
relay-2
vt\) ,

MEC776B

Cooling Fan Control (Cont’'d)

A/T modeils

INSPECTION START

Wl COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[nvexr JL NO || YES

MEF311F

)
CHECK COOLING FAN LOW SPEED NG I Check cooling fan low
OPERATION. " speed control circuit.

1. Disconnect cooling fan relays-2 and
-3.
2. Turn ignition switch “ON".
3. Perform "COOLING FAN
CIRCUIT" in "FUNCTION
TEST” mode with CONSULT.
OR

2. Turn ignition switch “ON"
3. Perform "COOLING FAN'" in
"“ACTIVE TEST"' mode with

CONSULT.
OR

BACTVETESTR [ ]
coouing Fan OFF
= === MONITOR = == =

COOLAN TEMP/S 88°C

L H J[LOW]

MEF313F

With air conditioner

& i

Without air conditioner

@ﬂ @Ej o /BNy

Cooling fan
I[
¢

/— Cooling fan

MEF277G

[ With air conditioner |

2 Start engine.

3 Set temperature tever 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.

w

lOK ;

EC-348

(Go to

PROCEDURE A |,

EC-350.)




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Il COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[vexr JINO_J[YES

MEF311F

Cooling Fan Control (Cont’'d)

|

WACTIVETEST R[]
cooLing FaN OFF
— = =— MONITOR = = =

COOLAN TEMP/S 88°C

r—_[iﬂ

M
A [ow | IeEER

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-1.
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

@y
(LN

Cooling fan

Engine coolant
temperature sensor
harness connector

DISCONNECT

€

1504 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 150 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

A 4

INSPECTION END

EC-349

Check cooling fan high
speed control circuit
(Go to

PROCEDURE B |,

EC-351)
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A 1

L—— 6| 3 m———--—y
| e —
Cooling fan
relay-1
S

SEF725QB

Cooling Fan Control (Cont’d)

PROCEDURE A

INSPECTION START

4

AN

]
Radiator ca;&

’

Cooling fan motor-2

harness connector
/\A

MEC275BB

WA

Valawa®S
Cooling fan motor-1
harness cg/nnector/ :

I
4 MEC729BA

e
A€

Cooling
fan relay-1

[Q]

A€ HE
1 ]
N gL
Cooling Cooling
fan motor-1 | fan motor-2

&

SEF723QA

CHECK POWER SUPPLY. NG‘ Check the following.
1. Turn ignition switch “OFF" "1 ® 10A fuse
2 Disconnect cooling fan relay-1. o 30A fusible link
3. Turn ignition switch "ON"'. e Harness for open or
4. Check voltage between terminals (O, short between cooling
®, (® and ground with CONSULT or fan retay-1 and fuse
tester. e Harness for open or
Voltage: Battery voltage short between cooling
fan relay-1 and battery
OK It NG, repair harness or
connectors.
v
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 (8 and
cooling fan motor-1 terminal @), cool-
ing fan relay-1 terminal (7) and cool-
ing fan motor-2 terminal (@
Continuity should exist.
It 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 | Gheck the following
1 Disconnect ECM harness connector " | @ Harness connectors
2 Check harness continuity between (GID}
ECM terminal (8 and terminal @ e Harness connectors
Continuity should exist. (29),
If OK, check harness for short e Harness for open or
short between cooling
OK fan relay-1 and ECM
- it NG, repair harness or
connectors
\
NG

E DISCONNECT & DISCONNECT
ME HME &
Cooling fan@ @Coolmg fan
motor-1 4 4/ motor-2

[Q]

Il

SEF727QA

CHECK COMPONENT

Y

(Cooling fan relay-1)
Refer to “COMPONENT INSPECTION",
EC-353

$0K
©

EC-350

Replace cooling fan relay




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT & DISCONNECT]
A€ |4
= Cooling
I ecm |oJconNecToR|  fan
9 relay-1
[613]
21]

&

MEC777B

/ / \
/ Cooling fan
relay-1
P e
\/})«\Coolmg fan relay-3
~ —L SR
Cooling fan
relay-2
/ : g
MEC776B
[ISCONNECT
5 Cai
1S X
[6]3
Higll 1 O
Cooling fan
relay-2
l6]3
5
Agk =
Cooling fan
refay-3 SEF781P

Cooling Fan Control (Cont’d)
©

!

CHECK COMPONENT NG‘ Replace cooling fan
(Cooling fan motors-1 and -2} "1 motors
Refer to “‘COMPONENT INSPECTION",
EC-353.

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

v Trouble is not fixed
Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector Reconnect ECM har-
ness connector and retest

INSPECTION END
PROCEDURE B
INSPECTION START
l
NG

CHECK POWER SUPPLY.

Y

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 terminais (1), (3 and ground,
and between cooling fan relay-3 ter-
minais (I, @ and ground with CON-
SULT or tester
Voltage: Battery voltage

lOK

®

EC-351

Check the following

e 10A fuse

e 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

If NG, reparr harness or

connectors
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DISCONNECT
k3
TS. é} Cooling
5 fan
( 715] relay-2

i

o

r

DISCONNECT

Cooling fan
motor-1
harness
connector

&

L_

SEF782PA

Cooling Fan Control (Cont’d)
®

l

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 (8 and terminal @, ter-

minal (6 and terminal (3, termi-
nal (@ and body ground.

Continuity should exist.

If OK, check harness for short

Check harness continuity between

terminal (8 and terminal (2, ter-

minal (§ and terminal (3, termi-
nal (@ and boay ground.

Continuity should exist.

It OK, check harness for short

3

lox

nectors.

18.
/? 5
2111

DISCONNECT

5} Cooling

fan
relay-3

[Q]

[Q]

[Q]

DISCONNECT

3
Cooling fan
motor-2
harness
connector

&

SEF783PA

CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following
1 Disconnect ECM harness connector "] @ Harness connectors
2 Check harness continuity between o),
ECM terminal G0 and terminal @ ® Harness connectors
Continuity should exist. ),
If OK, check harness for short e Harness for open or
oK short between cooling
fan relays-2, 3 and ECM
It NG, repair harness or
connectors.
CHECK COMPONENT NG | Replace cooling fan
(Cooling fan relays-2, 3) "1 relays
Refer to "COMPONENT INSPECTION"
on next page.
OK
\
NG

CHECK COMPONENTS

Y

(Cooling fan motors)
Refer to "COMPONENT INSPECTION"
on next page .

lOK

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

DISCQNNECT
A€

([ Ecm JofconnecTor]|
10

&

& DISCONNECT
A&

Cooling

fan

relay-2, -3
[6]3]
21}

MEC778B

I Trouble is not fixed

Check ECM pin terminais 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
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Cooling Fan Control (Cont’d)

M/T models COMPONENT INSPECTION

Cooling fan relay (M/T models)
° © l Check continuity between terminals @ and 3.

l 5 Conditions Continuity
[ 2 1 12V direct current supply between
3 terminals O and @ ves
s
No current supply No
SEF511PA

If NG, replace relay.

A/T models Cooling fan relays-1, -2 and -3 (A/T models)
Check continuity between terminals @ and &, ® and @
oo
L= . .
::o_J Conditions Continuity
12V direct current supply between
. Yes
terminals (O and (@
2 1
715 No current supply No
6|3
If NG, replace relay.
SEC202BA
For AT Models Cooling fan motors-1 and -2
isconAEe” 1. Disconnect cooling fan motor harness connectors
- 2. Supply cooling fan motor terminals with battery voltage and
Cooling fan motor check operation.
harness connector
Terminals
Speed
(D) ()
Low
i 3
{A/T models) @ @
AECT715 .
Cooling fan High
2 3, @
motor (A/T models) ®. 2 ®.®
For M/'T models V P
High
1.8. EEE‘DJ 1 @
Cooling fan (M/T models) ®
motor harness®
t 2] .
comnector Cooling fan motor should operate.
If NG, replace cooling fan motor.
AEC?81

EC-353
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Power Steering Oil Pressure Switch

EC-PST/SW-01

ECM
(ECCS
CONTROL = : Detectable line
MODULE) for DTC
PWST = Non-detectable
"4_3_' line for DTC
PU/W
PU/W
E!!]GE!D
PU/W
PU/W
QL))
2 &
PU/W
PU/W
H—n
POWER STEERING
ON |OIL PRESSURE
" SWITCH
OFF — /T
3]
B
®
] ]
B B
L 2
€2 €50
R(gfgg tg last) page
oldout page) .
12[3[A<. ——>I5[6]7]8] 49 (ffi><::)
=] £ Y1 P2 P S T EE ) GY ™8 | €D
r—
ofdioodiosliosioniod [ 1] 2[3[4]516]17] [o| [EHe[i7]1e[a0l0R1 2] BiReRapd@ma e | ED |
wodjisoft il it14115116] [6 19 |10{11112]43144) L [23}24]25[26]27]26]29]30] [40[ai]d2|adfadjaciabiaz]as] | L s,

HEC018

EC-354
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S LS aa NN N\

Power stee

1

MEC730B

B PW/ST SIGNAL CIRCUIT R

HOLD STEERING WHEEL
IN A FULL

LOCKED rosiTion
THEN

TOUCH START

START |

MEF023E

| NexT ]

#MONITOR #NO FAIL  []

PW/ST SIGNAL OFF

[ RECORD l

SEF591}

CONNECT

@

= MEF315F

Power Steering Oil Pressure Switch (Cont’'d)

COMPONENT DESCRIPTION

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and

adjust for the increased load.

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK OVERALL FUNCTION.
1 Start engine and warm it up suffi-
ciently.
2. Perform “PW/ST SIGNAL
CIRCUIT” in ""FUNCTION
TEST’’ mode with CONSULT
OR

OK

2. Check “"PW/ST SIGNAL” in
“DATA MONITOR™ mode with
CONSULT.

Steering is in neutral
position:
OFF
Steering is turned:
ON
OR

@ 2. Check voitage between ECM
terminal and ground.
Voltage:

When steering wheel is

turned quickly.
Approximately 0V

Except above
Approximately 8 - 10V

lNG
®

EC-355

INSPECTION END
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DISCONNECT

N
(ﬁi)

N

€ (©

}

Power Steering Oil Pressure Switch (Cont’'d)

®

o l

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.
If OK, check harness for short.
lOK
[ CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1 Disconnect ECM harness connector. o Harness connectors
2. Check harness continuity between (o),
ECM terminal and terminal (O e Harness connectors
Continuity should exist. e,
If OK, check harness for short e Harness for open or
OK short between ECM and
power steering ol pres-
sure switch
It NG, repair harness or
connectors.
CHECK COMPONENT NG | Replace power steering

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

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.

4

INSPECTION END

AEC760
m DISCONNECT & DISCONNECT
Hs. TS.
[ ecm lo[connecTorll 112
43
Cﬁ@’ SEF501Q
DISCONNECT N
A€ D
S. <
(2{1)
W W
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 1 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/SW-01

ECM
(ECCS
3886585‘ {A>: A/T models
NEUT {M>: M/T models
mmm . Detectable line
(135]) for DTC
G/0OR = . Non-detectable
| line for DTC
G/0R EC
G/OR
=LY
G/0R
OB G/OFIG/OR-——l
M G/OR
=21
G/OR
) INHIBITOR
|| e, ./'1 SWITCH
£20 2 | E&:
G/0R R %% &2: &
I O]
G/OR L‘é
1 |
POSITION B
NEUT"“L SWITCH r‘[;éjl@
OTHER ~ T &0 : B €5
e
B
B EF B Co @

Q-
Beo-

Refer to last page

Foldout .
12[3]a— —>5[6[7]8] #4® [1[2[3[4] @® [1]2 (Foldout page)

Njw
sr}

ol10[41]42[13[14]15[16]47[1819}20] W 5|6]718] GY 415

B , @D

220 12\ @2
B \3[4/ ey

oo 0di0100007108 | 1121 3] 4]5]6 7l|§' 15[16]17[1[1520]21]22] [31]32[33[34[36[36[37]28]39 )
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HEC019
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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
B PARK/NEUT POSI SW CKT l

Neutral position switch (M/T mod-
SHIFT els)

ouT oF N/P-PoSITION
INSPECTION START

THEN
TOUCH START
y
[NEXT|[ START | CHECK OVERALL FUNCTION. OK,l  INSPECTION END
mMeczaig| | 1 Turn ignition switch “ON"".
@ 2 Perform "PARK/NEUT POSI
% MONITOR ¢ NO AL [] SW CKT" in "FUNCTION
TEST" mode with CONSULT.
P/N POSI SW ON
OR
2. Select ""P/N POSI SW" in
‘DATA MONITOR'' mode with
CONSULT
3 Check "P/N POSI SW" signal
under the following conditions.
Neutral position: ON
L RECORD I Except neutral position: OFF

SEF963N OR

comeer .’i‘g” 2 Chec'k voltage between ECM
ﬁ E}l @@ S terminal @ and ground under
o, ,__, ’ the following conditions

|L_EcM _|ojconnecToRr}) Voitage:
35 Neutral position

Approximately 0V
Except neutral position
Battery voltage

xull e
®

MEC7798

EC-358
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aD;

|

ol

AEC750

Park/Neutral Position Switch (Cont’d)

®

|

DISCONNECT
A€

.

{L_Ecm__JojconnECToR|)

35

[Q]

&)

& DISCONNECT
4 €

SEF503Q

CHECK GROUND CIRCUIT, NG | Check the following
1. Turn ignition switch "OFF"’ "1 @ Harness connectors
2 Disconnect neutral position switch GIDNEGD)
harness connector e Harness for open or
3 Check harness continuity between short between neutral
terminal (2 and body ground position switch and
Continuity should exist. body ground
If OK, check harness for short If NG, repatr harness or
OK connectors.
. |
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following
1. Disconnect ECM harness connector. | @ Harness connectors
2 Check harness continuity between ,
ECM terminal € and terminal (1. e Harness connectors
Continuity should exist. (),
If OK, check harness for short. e Harness connectors
o @,

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

If NG, repair harness or

connectors.

4
CHECK COMPONENT NG | Replace neutral position

{Neutral position switch)
Refer to MT section

\ 4

lOK

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

Jr Trouble 1s not fixed

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

l

INSPECTION END

EC-359

switch
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M PARK/NEUT POSI SW CKT Il
SHIFT
out oF N/P-POSITION
THEN
TOUCH START
[NEXT| START |
MEC7318
% MONITOR ¥ NO FAIL [
P/IN POSI SW ON
| REGORD |
SEF963N
. - CONNECT “ @
ECM lOICONNECTOR"
35
D Of
MEC7798

Park/Neutral Position Switch (Cont’d)

Inhibitor switch (A/T models)

INSPECTION START

v

CHECK OVERALL FUNCTION.
1. Turn ignition switch "ON"
2. Perform "PARK/NEUT POSI
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

1 Make sure that inhibitor switch
circuit functions properly
(Refer to AT section)

2 Turn ignition switch “ON”

3 Check voltage between ECM
terminal §9 and ground under
the following conditions
Voltage:

“N" or “P” position
Approximately 0V
Except above position

Battery voltage

lNG

®

EC-360

INSPECTION END
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Inhibitor switch
harness connector

MEF791EA

Park/Neutral Position Switch (Cont’'d)

®

2 l

[
[Q]
=ay}

MEC7808

DISCONNECT % DISCONNECT
AE A€
[ 1
(12 ettt

[ Ecm _ |o]connEcTonl|
35

&) J

MEC781B

CHECK GROUND CIRCUIT. NG | Check the following

1 Disconnect inhibitor switch harness "| @ Harness connectors
connector .

2 Check harness continuity between e Harness for open or
terminals (1) and body ground short between inhibitor
Continuity should exist. switch and body ground
If OK, check harness for short If NG, repair harness or

OK connectors

v

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following

1 Disconnect ECM harness connector "] @ Harness connectors

2 CGheck harness continuity between ,

ECM terminal @ and terminal @ e Harness connectors

Continuity should exist. me),

If OK, check harness for short e Harness connectors
oK @,

e Harness for open or
short between ECM and
inhibitor switch

If NG, repair harness or

connectors

NG

CHECK COMPONENT

(Inhibitor switch)
lOK

Refer to AT section
Disconnect and reconnect harness con-
nectors in the circuit Then retest

l 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

A

Replace inhibitor switch
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Heated Oxygen Sensor (HO2S)

EC-HO25-01
-
IGNITION SWITCH
ON or START
FUSE Refer to EL-POWER.
10A  IBLOCK
‘ (J/B)
i -
mmmm : Detectable line
BR/Y for DTC
I wme . Non-detectable
B%Y line for DTC
>
BR/Y
|
BR/Y
=1
HEATED
OXYGEN

SENSOR
€3

—sf
-

g
! {
L
1}
| |
Pl
p JOINT
} } CONNECTOR~6
Iy
Jo—G—1T
OR W
111 sl | I
02H 02s ECM B B B
(ECCS |
CONTROL O—I 1
MODULE) L 1
: (e
1Icf2 — - Refer to last page
3[4]516 W 123 cY [ATe1aT1Ti]1] oy (Foldout page) .
.
Hoffictoiofiostostoniod [ L[ 2[3[4[5B16] 7| [ {15[16]17[16]19[20[21]22] 51 34]35[36]37]38[39
109110t 11}11201131 14145116 | 8 | 9 [10]14]42]13{14] L [23]24]26126]27]28]29]30] [40[41|42143]44]45]46]47]48] | L H.S.

HEC020
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SYSTEM DESCRIPTION

Heated Oxygen Sensor (HO2S) (Cont’d)

Heated oxygen sensor heater control

Crankshaft position sensor

Engine speed

ECM

Y

(ECCS

Heated
oxygen

control
module)

The ECM performs ON/OFF control of the heated OPERATION

oxygen sensor heater corresponding to the

engine speed.

Holder

- ———"" /],

T s
——r —_— M iz

Louver

/ Heater pad &
Isolation Zyrconia
bearing tube
SEF406H
Z 1
>
()]
o
pu]
°
>
5
2
=1
O )
0 H

Mixture ratio

Rich —=—— Ideal ratio —— Lean

SEF288D

\ 4

sensor
heater

Engine speed rpm

Heated oxygen sensor

heater
Above 3,200 OFF
Below 3,200 ON

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
ideal air-fuel ratio. The ideal air-fuel ratio occurs near the rad-

ical change from 1V to 0V.

EC-363
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B MIXTURE RATIO

TOUCH START

ACCELERATE TO 2000
RPM AND HOLD THEN

1800 2000 2200 |

TesT B

[~exr )| START |

SEF815L

CMPS*RPM (REF)
M/R F/C MNT

% MONITOR % NOFAILL L[]

2000rpm
RICH

| RECORD

MEC782B

Malfunction indicator

lamp

SEF051PA

[
Heated oxygen
sensor harness connector

LS A

SEFOBAPA

m DISCONNECT
A€

& DISCONNECT
T.S.

ECM |0 CONNECTOR||

&) (]

ajal®

EC7358B

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

B J

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 @ (or terminal (@)
and ground .
Continuity should not exist.

It OK, check harness for short

NG

Y

¢0K
®

EC-364

Repair harness or con-
nectors.
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A& 6 i

|o] connecToR]|

P O

MECT83B

[ Ecm

m = DISCONNECT
sl 2
alz
(Y t
@D €
L
SEF646P
DISCONNECT & DISCONNECT
A€ A€
—L —/
I Ecm  |olconnecTorl| GI2I®
1"
(&) J
MEC784B

Englr)e ground
~ A\

)

MEC7508

Heated Oxygen Sensor (HO2S) (Cont’d)

®
l
CHECK HEATED OXYGEN SENSOR OKV 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
D) ,
CHECK POWER SUPPLY. NG} Check the following
1 Stop engine e Harness connectors
2 Disconnect heated oxygen sensor (D),
harness connector. e 10A fuse
3 Turn ignition switch “ON” e Harness for open or
4. Check voltage between terminal (3 short between heated
and ground oxygen sensor and
Voltage: Battery voltage fuse
If NG, repair harness or
OK connectors
Y
CHECK OUTPUT SIGNAL CIRCUIT. NCL Repair harness or con-
1 Turn ignition switch “"OFF" nectors.
2 Disconnect ECM harness connector.
3 Check harness continuity between
terminal ) and ECM terminal (311)
Continuity should exist.
It OK, check harness for short.
OK
y
Loosen and retighten engine ground
screws
A 4
NG

CHECK COMPONENT

(Heated oxygen sensor heater)

Refer to "COMPONENT INSPECTION"
on next page.

Y

OK
v

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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A€ (&

AEC745

Heated Oxygen Sensor (HO2S) (Cont’'d)
COMPONENT INSPECTION

Heated oxygen sensor heater

Check resistance between terminals @ and ®.
Resistance: 3.3 - 6.3() [at 25°C (77°F)]
If NG, replace the heated oxygen sensor.

EC-366
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Torque Converter Clutch Solenoid Valve

IGNITION SWITCH
ON or START memm . Detectable line
for DTC
FUSE Refer to EL-POWER. = : Non-detectable
10A  |BLOCK line for DTC
(8] | tuss)
T
{Lasj| —
Y
|
Y
€29
L (Zi)
Y
|
%
=L TORQUE
[3) CONVERTER
CLUTCH
SOLENOID
11 VALVE
e
P/B
|
P/B
,—@-‘
P/B
I—— P/B P/B == P/B 4G} P/B
P/B
15
LKUP ECM
(ECCS
CONTROL
MODULE)
Refer to last page
24 & Ed 1[2[3la— —>I5l6[7]a] @49 (Foldout page) . -
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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

A4

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 accompiish lock-up opera-
tion. While the vehicle is in conditions other than
beiow, the torque converter clutch soienoid valve
is always set to ON, releasing the lock-up oper-

clutch solenoid
valve

o 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 W CONNECT
HS. ﬂ @i@ INSPECTION START
[ _Ecm ]ofconnecTor]|
115 y
AN CHECK CONTROL FUNCTION. OK> CHECK COMPONENT
1. Jack up drive wheels (Torque converter clutch
N 2 Start engine and warm it up suffi- solenoid valve)
N ciently. Refer to "'Electrical Com-
04 Cfé)\-H 3. Shift selector lever to "'D"" position ponents inspection’ in
@ & 1 4 Check voltage between ECM terminal AT section.
comnEet " (315) and ground under the following If NG, replace torgue
B @“im conditions converter clutch solenoid
HS. Voltage: valve.
p— ) Accelerator pedal is depressed
[ ecm  Jo[connECTOR]| [Vehicle speed is above OK
15 58 km/h (36 MPH).]
. Battery voltage
’% Accelerator pedal is fully 4
7 m released INSPECTION END
h Approximately 0V
r
. UEN) - .
MEC7858 A/ NG

CHECK POWER SUPPLY.

1. Stop engine.

Y

AN
Torque converter\ N
clutch solenowd va|ve\f
harness connector\

Al \

MEC279BA

2 Disconnect torque converter clutch
solenoid valve harness connector.

3 Turn ignition switch "ON"

4 Check voltage between terminal 3
and ground
Voltage: Battery voltage

OK

®

EC-368

Check the following

e Harness connectors
(GD}

e 10A fuse

o Harness for open or
short between torque
converter clutch sole-
noid valve and fuse

If NG, repair harness or

connectors.
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DISCONNECT

| !
D L
o)

Torque Converter Clutch Solenoid Valve (Cont'd)

SEF513Q
DISCONNECT & DISCOMNECT
A€ s
[ ecm  [o[connector]| G2l

15

[Q]

&

SEF514Q

®
l

CHECK OUTPUT SIGNAL CIRCUIT. NG> Check the following

1 Turn ignition switch “OFF"’ e Harness connectors

2 Disconnect ECM harness connector. (£209),

3 Check harness continuity between e Harness connectors
ECM terminal and terminal (@ (GIDJ
Continuity should exist. e Harness connectors
If OK, check harness for short ,

e Harness for open or

OK short between ECM

and torque converter
clutch solenoid valve

If NG, repair harness or

connectors

) Y
NG

CHECK COMPONENT

(Torque converter clutch soienoid
valve)

Refer to "'Electrical Components
Inspection’ in AT section

Y

lox

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

JTrouble 1s 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
" ] FUSE Refer to EL-POWER.
10A 7.5A lBLOCK
(J/B)

S [
|

EC-MIL-01

mm : Detectable line
for DTC

== : Non-detectable
line for DTC

Y G
[301 (7]
VeTeR N DATA LINK
(MALFUNCTION CONNECTOR
<$> E%gg?ATOR FOR CONSULT
i3
32
[EEY EN YRR RN N L
OR/L G/B GY/L G/BR G/W B
G/B GY/L
JOINT (31 (el
CONNECTOR-5
29 N ]
OR/L G/B GY/L G/R G/W
Oy - g} - T3 - T
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INJECTION SYSTEM

By-pass passage (Fuel temperature 1s cold)

/—Fuel return passage

- l‘

Fuel filter
N

Fuel return control valve

| Is for frigi
e (Only models for frigid areas) Injection nozzle

Fuel tank

Fuel temperature. Hot Fuel temperature Cold
Check valve

To -—
fuel tank

From
™ injection pump
Return valve

Element Element

SEF151R

Fuel return control vaive
=~ W}

e

Drain cock
AR S N
To fuel tank =
From fuel tank =%

Priming ,punﬁ \.“9 /\_,—:._t~ /\\\\3/ N \

Fuel cut solenoid

D)\

T — serisR
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VE-TYPE INJECTION PUMP

SEC. 135+186-211
[0 24 - 27

(2.4 - 2.8, 17 - 20)
@) 6.3 - 8.2 \Q
(0.64 - 0.84, 55.6 - 72.9) 7,
C\)

[O] 59 - 69 (3.2 - 3.8, 23 - 27) @
(6.0 - 7.0, 43 - 51)
% Front of
engine 49 - 59
(3 : e (g, b 1.6-21,12-15 (2.4 - 2.8, 17 - 20) = (5:0 - 6.0, 36 - 43)
®)] : N-m (kg-m, in-Ib) (1.6 - 21, ) ) e SEF153R
(@ Engine slinger @ Injection pump bracket @ Water hoses
(@ Rear back cover (3 Bracket Injection pump
@ Injection pump sprocket (® Bracket ® Key
2 TN Y] Removal
«l (o= / .. . . .
, ==\ - 1. Put a matchmark across injection pump and injection pump
Alignment mark ==
g n!r,l— & =F bracket.
Alignment mark &= (=) 2. Disconnect battery © cable, electrical connectors and

),
N D e -
."‘ nO__ " Ejg' I accelerator wire.
‘.l- 8 L, -...J‘ )
| 5 o L
sl ==

‘V‘ﬂ‘lg%

SEC541B

\ /7 N 3. Set No. 1 piston at TDC on its compression stroke.
Injection timing mark ) TDC: Crankshaft pulley notch without painted mark
(Yellow painted ma”‘" g) 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.
o Remove key from injection pump shaft and store safely.

SEF154R

9. Remove injection pump assembly.

Installation
Q| | S . . . C
A||gnmr§t ’1:\ N ‘ 1. With matchmarks aligned, install injection pump.
'i Allgnment mar
v\:r- .
" DS 1'1 -—-E
T JI

% -‘. sr"'
o }6% SEC541B
Alignment 2. Install key on injection pump shaft, then install injectio

mark pump sprocket.
e 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.
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VE-TYPE INJECTION PUMP

SEF777A

SEF778A

N~ / /// >
injection timing mark } -
BN (Yellow pamt(fim/arkl) CL)

SEF780A

SEF779A

Adjustment

INJECTION TIMING ADJUSTMENT (Plunger lift
adjustment)

Preparation of cold start device

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. Setdial 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 puliey.
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.
o If indication is larger than the specified value, turn pump
body towards engine.
2. Tighten injection pump securing bolts and nuts.
Nut:
[O): 13- 18 N'm (1.3 - 1.8 kg-m, 9 - 13 ft-Ib)
Bolt:
[C}: 49 - 59 N'm (5.0 - 6.0 kg-m, 36 - 43 fi-b)
3. Remove dial gauge and install air bleeder with new washer.
4. Install injection tubes.
Flare nut:
:22-25N'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)

B IDLE SPEED AND MAXIMUM SPEED ADJUSTMENT

JJQ o @ O (| CAUTION:

= 7 e 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-

> —C lems.
0 e Do not adjust maximum speed adjusting screw to a point
) exceeding specifications, because exceeding the maximum
Full-load adjusting screw .
- speed may cause engine damage.
- N, o When attaching tachometer pickup, remove fuel tube

SEC542B clamps. (Refer to tachometer instructions.)
‘ A Ildie speed adjustment
'9 &, e Refer to MA section.
"4& TN\ @ ///I g  ldle speed: 700 5° rpm
/\ Nes )

e\ ANE < idle speed adjusting screw~
‘ i = ~ \!

A (
‘—*P'f' =

SEF156R

— Maximum speed Maximum speed adjustment

\adlusting sorew 1. 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-ioad):
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.

we

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 rpm

A (B
Ui
’“l EL/xsh pot ﬁ

Il
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INJECTION NOZZLE

Nozzle side

1)
=
/ ‘

Combustion
chamber side

SEF668A

SEF669A

Holder

Q&

Adjusting shim

Nozzle needle%;%
Nozzle body (

Nozzle spring

Push rod
i Distance piece

Ny
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:
[0): 59 - 69 N'm (6.0 - 7.0 kg-m, 43 - 51 ft-Ib)
Injection nozzie to tube:
122 - 25 N'm (2.2 - 2.5 kg-m, 16 - 18 ft-Ib)
Spill tube:
[3): 39 - 49 N'm (4.0 - 5.0 kg-m, 29 - 36 fi-Ib)
a. Always clean the nozzle holes.
b. Always use new injection nozzle gasket.
c. Note that small washer should be installed in specified
direction.
d. Bleed air from fuel system.

Disassembly
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 nozzie needle is damaged or fused, replace nozzle
assembly with a new one.

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

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

o Check distance piece and nozzle holder for proper contact.

If excessively worn or damaged, replace distance piece or
nozzle holder. EC

e 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 nozzie 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.

KV11290150

SEF832
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INJECTION NOZZLE

Cleaning (Cont’d)

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

KV11290220

SEF833

5. Decarbonate nozzle needle tip by using Tool.
KV11290140

SEF834

6. Check needie 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:

[C): 78 - 98 N'm (8.0 - 10.0 kg-m, 58 - 72 ft-Ib)
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INJECTION NOZZLE

EF791A

SEFG72A

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!l 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

Good Faulty

SEF674A

L
Good 1

EF794

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.

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

SPRAY PATTERN TEST

1. Pump the tester handle one time per second.

2. Check the spray pattern.

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

tilled 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
lgnition 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.

@

SEC545B
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CRANKCASE VENTILATION SYSTEM

C:> Fresh air

oy ﬁ\\ o

\ Vermlatlon hose
A " C
( \ .-
\ (S==F '¢‘
)\(\
Rocker cover@/
-”

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 sensor
Engine coolant r
temperature sensor /—IACV-FICD solenotd valve
—_— ) Fuel filter
8y
[ S}
- ?f %
') 7 \ %
/" % i 1, .
= [
NG i
@ 8 @ 5
g1 & SED
' A

Cooling fan
relay-3

2]
"

1

o\

= Glow plugs
Glow relay

SEF158R

o \
~ECM
/(Engme control
\module)

< g
~ \/ /_

SEF159R




ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Ignition key

System Chart

Engine coolant temperature
sensor

4

Y

Engine speed sensor

ECM

Air conditioner switch

(Engine
control
module)

Battery voltage

Y

Y

Vehicle speed sensor

\d

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

A4

Air conditioner relays
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TROUBLE DIAGNOSES

(Engine control

ECM harness protector

MEF603D

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.

Thin wire Tester probe
serse7ii ECM HARNESS CONNECTOR TERMINAL LAYOUT
101l102[103104 3]4]5]6]7 l Q 15[16[17[18[19]20[21]22]23[24]25]26]27 W
105106}107[108 10[11]1213[14 28129[30[31]32|33|34|35|36|37|38(39]40|| LM

SEF162R

EC-387



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 0V
8 Air conditioner relay “ON™.
[Engine is running | BATTERY VOLTAGE
L arc switch is “OFF" (11-14V)
Engine is running | BATTERY VOLTAGE
9 Cooling fan relay {Low L— Cooling fan 1s not operating. (11 -14v)
speed) {Engine is running |
v
I-— Cooling fan is operating.
[Engine is running |
BATTERY VOLTAGE
. ) }: Cooling fan is not operating. (11 - 14v)
10 Cooling fan relay (High Cooling tan is operating at low speed.
speed) a——— X
[Engine is running ]
L 1V
Cooling fan is operating at high speed
Engi lant t ratur 0-5.0v
15 gine coolant temperature |Engine is running.] Output voltage varies with
sensor .
engine coolant temperature.
25 i S BATTERY VOLTAGE
37 Power supply for ECM flgnition switch "ON"] (11 - 14V)
fignition switch "ON"] Approximately OV
28 Start signal
[lgniﬁon switch ”START"] BATTERY VOLTAGE
(11 - 14v)
Igniti i i ted.
Jlgnition 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 0V
31 Air conditioner switch switch are “ON"".
[Engine is running | BATTERY VOLTAGE
L Air conditioner switch is “OFF"". (11- 14v)
a8 Power suppl [lgnition switch “OFF”] BATTERY VOLTAGE
PRy (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]|
L 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 0V
10°C (50°F)
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TROUBLE DIAGNOSES

SYSTEM DESCRIPTION

Quick-glow System

Ignition key Key-in switch and key position . ECM || Glow relay Glow plugs
{Engine
control
E olant t t
Engine coolant temperature sensor ngine coolam lemperaiure »| module) L ] Glow lamp
Ignition START[
switch ON _J-—-r— ' | 1 I
Key e ] I~ J", m— 7
switch ourt 3 L T, | | sl | ‘
Key — ONpr ) o LA o N o Y o T ,
timer on ]__‘ To | _..1 To 1 To l..‘ To H T, l._.l To |
Lamp oF}:[—lI Il L ! e
'HTL l !"* l"TL HTL | I l 'HTL ‘MT'L
Relay O?_-r; L I‘___'] J U J L___Jl | . L
T T , ] ' Ts ] ’ T T
!
| l] ' | | |
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
TT="T-T T.=T T2 80% of Te T =T
when 7. - 05 > T when To < T2 when T. = 3 sec. T, 5T
T. = Ts
when T, —05§ T2 § 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 cooloant utempera—’ Resistance (kQ) Remarks
ture °C (°F)
To 31-39 — —
50-70 —25 (-13) 197
T, 18-32 20 (68) 2.5
08-22 60 (140) 06
170-230 Lower than 60 (140) More than 0 6
To 40-60 Higher than 60 (140) Less than 0.6
255 - 345 Lower than 60 (140) More than 0 6 When alternator 1s
T Less than 10 Higher than 60 (140) Less than 06 working
15-25 Lower than 60 (140) More than 06 When alternator 1s not
(T 3.7 Higher than 60 (140) Less than 0 6 working
T, 01-09 — —
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TROUBLE DIAGNOSES

temperature sensor
e 4

SEL750HA

Key-in switch

tor
harness connec SEF938P

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 -
START ON or START
] FUSE
q 7.5A 10A 10A |BLOck | PRefer to EL-POWER.
(J/B)
[Naf Nig |a| |3 ] {D>: LHD models
Y
30l compINATION
METER
(GLOW LAMP)
B3 #2
OR
B/Y BR BR OR
[E3 [E&] G2 =1
START IGN IGN G/L ECM
(ENGINE
CONTROL
MODULE)
GND-C GND-C GND-A GND-A TW
[26]] EET] [l201]) [L105]) 5]
B B G/B

I To engine coolant
temperature sensor

(Refer to EC-COOL/F.)

L
|
L

g
j

B

&
Eanmluu

Refer to last page
(Foldout page) .

33[32[34{30 .{:;'gqauﬂi@ @
42la1]20{391[38[37136(35[34] w

| e |
A p—
ofiodiodind [1[2]3][4][5]6 7]E| 1E[16]17]18]10]2021[2ele3[2a25]ee7
H.S.

1051061107108 11[12/13[14) L [Pafpala0[31]32]333435]36]37}3830l40] |

(s 1] [0
[(s]
[ o
[=)

HEC088
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TROUBLE DIAGNOSES

Quick-glow System (Cont’d)

BATTERY ]
o ®
! FUSE Refer to EL-POWER.
g 7 .5A 8(59%( 7 .BA
|24 ] 41
; —
[Q9] W/L
I—;—l I {C>: LHD models
{B>: RHD models
=]
[l
KEY-IN ‘
IN [SWITCH -
OUT\'T EB
=
BR/Y
O Oq
BR/Y BR/Y W/L W/L R
E101 ] €D e €102
[128]
) & D
BR/Y BR/Y W/L L R
R
L] :
BR/Y W/L H
3ol =8l
KEY BATT G/R ECM GLOW
ene
MODULE) eetd
s = =
U - Refer to last page
: _ : (Foldout page) .
< €5 | [1] €D 5 €62 7 €B3 o] @8 e . €D
112] w l G W W B '
----------------- E106
r—
MEEZIREERERE 7|E] 15]se[171e[ 901 [22le3pAlslRelR] | 3D | TR
105{106{1071108) [ 8] 9]10]14112]13{14] L |28]29]30]31]32]33]34[35[36[37]38[39[40] | L H.S.

HEC089
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TROUBLE DIAGNOSES

Quick-glow System (Cont’d)

&

SEF942P

lOK

EC-394

~ N
A / = Connecting plate nuts INSPECTION START
/9-\\ ®]1.0 - 1.5 Nem -
M (01 - 0.15 kgm0
1'% § 8.7 - 13.0 in-lb) v
2 \\\_/ Check fuel level, fuel supplying system, NG‘ Correct
N \ starter motor, etc -
O
= OK
= y
\mg'S {
“\,-.,9) Check that all glow plug connecting NG‘ Install properly.
SEL6BIKA| | hiate nuts are installed properly. "
OK
\ 4
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.)
Glow relay L
harness connectors | | CHECK POWER SUPPLY AND GROUND | NG | Repair harness or con-
@ ~ W >
// SEFg30P CIRCUIT. nector.
{Refer to “‘Power Supply and ground
E] circuit for ECM”, EC-396).
& DISCONNECT C@ OK
1S. & E
V) A
A CHECK VOLTAGE BETWEEN GLOW NG | Check the following.
=) RELAY AND GROUND. | @ 7.5A fuse
1) Check voitage between terminals e 75A fusible link
ﬂ @, @ and ground with tester. e Harness continuity
D O Voitage: Battery voltage between glow relay
= and fuse
SEF940P oK If NG, repair harness or
connectors.
& 5
HS. TS. ]
[_Ecm BICONNECTORH CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
106 2 1) Check harness continuity between nectors
ECM terminal and terminal @ .
Continuity should exist.
( @ OK
) D )
SEF941P} | CHECK HARNESS CONTINUITY NG | Repair harness or con-
D] BETWEEN GLOW RELAY AND GLOW " nectors.
DISCONNECT PLUG.
) 1) Disconnect ECM harness connector.
1S. Glow 2) Disconnect glow refay.
t510] [O] plug 3) Check harness continuity between
@ glow relay terminal (3 and glow
plug.
{_—Q] Continuity should exist.



TROUBLE DIAGNOSES

[co]

Quick-glow System (Cont’d)
®

l

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.

il 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 l:
Ignition ON
key IN [
out L —
i
BATTERY
Voltage {
oV
SEC5558
START [
Ignition ON
key IN [ ——J————
out E
|
BATTERY
Voltage [ U
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.

EC-395




TROUBLE DIAGNOSES
Quick-glow System (Cont’d)

START - N 3. Quick-glow {Cranking) system
1) Disconnect 'S terminal for starter motor to prevent engine
Ignition ON - i from cranking. N .
key IN - ; 2) Read voltage when ignition key is turned to "START".
3 Voltage:
ouT - g Battery voltage*
: * For about 20 seconds after returning ignition switch
BATTERY - to “ON”.
Voltage -I l_|
oV SEC557B
START 4. After-glow system
l 1) Connect “S” terminal to starter motor.
ignition ~ ON - l—f . - 2) Start engine and read voltage.
key N § Engine running Voltage:
: Battery voltage for 5* minutes
ouT: —r’ : * Coolant temperature is lower than 60°C (140°F).
BATTERY :
Voltage l
oviL — SEC5588
BSCONNECT POWER SUPPLY AND GROUND CIRCUIT FOR ECM
W Gé}] 1. Disconnect 'S” terminal for starter motor to prevent engine
HS. \
from cranking.
ECM ]OICONNECTOR” 2. Disconnect ECM harness connector.
2639101 105, 3. Check terminals @, 69, GoD, for ground continuity.
Continuity should exist (0€).
e If NG, check ground harness.
-~ [ o
) SEF943P
U 4. C?:lec;k voitage at each terminal according to the foliowing
chart.
A€
W ECM T-S—I‘CONNECTQFHJ Terminal No. Ignition switch position Voltage
Y 82528303736 106, OFF (Not inserted) Bait |
7 attery voltage
. OFF (Not inserted) Y 9
_ Ohe OFF (Not inserted ov
(C@ @FF @ (Not inserted)
@ﬁ @‘ D oA OFF (inserted) Battery voltage
§CD i» ) OFF ov
SEF944P @, @
ON START Battery voltage
OFF oV
®
ON START Battery voltage
OFF ON ov
START Battery voltage

EC-396



TROUBLE DIAGNOSES
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 al K laniti Glow In-
No Battery | /Fusible ow ey-in gnition dicator | Harness
link relay switch switch bulb
D) X X X
X X X X
é X X X X
®, @ X X X X
® X X X X X
X X X X
COMPONENT INSPECTION
I Q ] Glow relay
1. Check relay for coil continuity.
_ i | Continuity should exist.
@ a ] 2. Check relay for proper operation.
H o — Coil voltage Continuity Contact point
oV No OFF
12v Yes ON

SEC564B

Glow plug

1. Remove glow plug connecting plate.
2. Check each glow plug for continuity.
Continuity should exist:
Approximately 0.65Q
e If NG, replace glow plug.

SEF630K

EC-397



TROUBLE DIAGNOSES

Quick-glow System (Cont’d)

ﬁ)w harness

~ Glow nut

Connecting

plate

Washer

Glow plug

SEC565B

Spring washer

Engine coolant

= A

SEL750HA

temperature sensor

3. Install glow piug connecting plate securely.

Engine coolant temperature sensor
Check engine coolant temperature sensor resistance.

Coolant temp °C (°F)

Resistance kQ

-15 (5) 115
0 (32) 56
10 (50) 37
40 (104) 1.2

/

SEF938P

Key-in switch

Check continuity between terminals of key-in switch connector.

lgnition 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 module
Engine speed sensor 9! 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:

o The injection timing advances when the timer is ON, while it retards when the timer is OFF.

e When the engine stalls or the ignitionr 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

EC-399




TROUBLE DIAGNOSES
Partial Load Advance (PLA) Control (Cont’'d)

LHD models
EC-PLA-01
IGNITION SWITCH| [IGNITION SWITCH
ON or START START
10A 7.5A [FUSE Refer to EL-POWER
BLOCK :
. (0/B)
. 15
S
[INS]] (NS |IN4])
BR BR B/Y
BR BR B/Y
251l =71 (A
IGN IG6N START ECM
(ENGINE
CONTROL
MODULE)
PLR REV GND-S GND-S ™
|[208]] |LL7]) 23] [38]] [L18)
L/Y B/W B/W G/B

(Refer to EC-COOL/F.)

I f I f To engine coolant
® ; temperature sensor
i

L/Y B/W

B &5 038 -~ 1
L/Y B/W

L/Y B/W

| 14

L/Y B/W

£l 4

éi INJECTION
PUMP

(B m i
g

SOLENOID ENGINE 1
SPEED
TIMER SENSOR
Refer to last page
(Foldout page) .
N —
(1]2) @3D 45\ €14 D,
3[4/ oY \&6]7/ oY ‘
ST
f0iood0d | 112 314]5]617| [o] [FE[ei7]E 100 el Al5 67 G
1oafto6f1074108 | 8[ 9 [10{14112(13]14] L {26]29]30[31|32[33(34[35136]37[38133]40} | L H.S

HEC090
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TROUBLE DIAGNOSES
Partial Load Advance (PLA) Control (Cont’'d)

RHD models
IGNITION SWITCH IGNITION SWITCH
ON or START START
q 10A q 7 .5A EESEK Refer to EL-POWER.
¢ < (U/B)
- B
NG |iN19|] N4])
BR BR B/Y
BR BR B/Y
[25] =371 =8l
IGN IGN START ECM
(ENGINE
CONTROL
MODULE)
PLR REV GND-S GND-S W
|[08]] [LL7]) (23] [EE] [LAB]]
Y L/Y B/W B/W G/8B
I f I ' To engine coolant
o ; temperature sensor
i (Refer to EC-COOL/F.)
Y L/Y B/W
—— {[9B]} - - - {l124]
I e 15 -~ - 58
Y L/Y B/W
A
— -—-
Y L/Y B/W
Y L/yY B/w'
&1 =1 4]
é % INJECTION
1 PUMP
SOLENOID ENGINE E214
SPEED
TIMER SENSOR
Refer to last page
(Foldout page) .
115]3]4 4T3\ @D @B, €0t
5[6/7[8] &Y \6]7/ oY
®
| —]
101]402103104 1 1121314{516]7 B 16116]1748]19]20l21]22]23]24j25[26[27 Eﬁ]
1051061071408 [ 8] 9 [10]14[12[13]14] L [28[20]30]34)32]33]34[3536/37]38]3940] | H.S

HECC91
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TROUBLE DIAGNOSES

A€ &

=

[_ecm__|o] connECTOR]| @i@z]

108

SEFG40Q

Partial Load Advance (PLA) Control (Cont’d)

INSPECTION START

V7
SEF165R

¥

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

E DISCONNECT
A€

—

[

DISCONNECT
A€
|5

- 3 .-
ECM__ |0 CONNECTOR]|

108

[Q]

)

SEF949P

NG

B y

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 (6.
Continuity should exist.

NG

OK

) 4

Repair harness or con-
nectors

CHECK COMPONENT

(Solenoid timer, engine speed sensor).
Refer to "COMPONENT INSPECTION"
on next page.

NG

OK

\ 4

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

4' 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
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.

Solenoid timer
(5]4)
U

o

Condition Operating sound
With battery voltage applied Yes
SEF166R 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 3.
Resistance: Approximately 1.6Q2
If NG, replace fuel pump.

EC-403



TROUBLE DIAGNOSES

Cooling Fan Control
SYSTEM DESCRIPTION

Vehicle speed sensor Vehicle speed

Y

ECM
) i (Engine
Engine coolant temperature sensor Engine coolant temperature > control 5| Cooling fan
module) relay(s)

Air conditioner switch Air conditioner ""ON'"' signal N

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
o Air conditioner switch is "OFF". 9 & Air conditioner switch Is “ON".
ERS 2
2o 100 (212) g o 100 (212)
g Qo
£ 95 (203) £ 95 (203)
2 2
= 90 (194) |- = 90 (194)
8 K]
© <]
§ 2 /
1] [V
=X 20 80 g 20 80
& (12) (50) & (12) (50)
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)
[]. Cooling tans do not operate.  [77]. Cooling fans operate at “Low"” speed RB&] Cooling fans operate at “High" speed
SEF953P

EC-404



TROUBLE DIAGNOSES
Cooling Fan Control (Cont’'d)

. EC-COOL/F-01

IGNITION SWITCH
ON or START

- | ELLJSEK Refer to EL-POWER <{E>: LHD models
efer to EL- i :
10A 10A | (J/B) {B>: RHD models
.
NA

£106

L'J (340 B

Y BHR EC
l—rs_._lo—l e OR 4>To EC-COOL/F-03
ik A O
38¥%§NATION -—@ R/Y O v
(SPEEDOMETER)
GEHD' F-jzjn B/R IIIIIIIIIIIIIIII
E%ﬂ H/Y‘mn' R R/Y R
— R R/Y R
PU/R
Py =
fisl L@@L*—' @
VSP ECM R/Y R R/Y R
(ENGINE
CONTROL
MODULE)
R/FAN2  R/FAN1
LG LG/R

SPEED
SENSOR

l R EE\) VEHICLE

| €D Ay o
- LG LG

LG/R L6/ACmfmO LG/R
G} To EC-COOL/F-03

LG L6 a0 m— |G <>

}
I OB = LG/R LG/R
O

el

Refer to last page

- 1€
1Ta3]a/ENETE]7 SBRIR/\EoReR] U3 (Foldout page)

!

[} i
: 8]9[10{11]12]43[]14/15]16] BR 42141]40[39]{38{37136]|35134 W :
f i

56
38

Gasaﬁ@ 1]2]3]4] €2
56[7[8/ B 5/6[7]8] B @ Gy

-

105108(t07}10d [8]9]10]11]12}13]14] L [28]29]30]31(32]33]34[35(36]37{38[39140f | L

e INBENEEEINEGEE RSB EE SR lmg

HECO0g2
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TROUBLE DIAGNOSES

Cooling Fan Control (Cont’d)

EC-COOL/F-02

ENGINE COOLANT
@\ TEMPERATURE
N SENSOR
)
1] (2] <{C>: LHD models
L._’ L-.—J {B>: RHD models
G/B B/W

G/B G/B B/W B/W
€D o & 2
& § Do B e
G/B GiB Biw Biw
G/B G/B B/W B/W
@ A €
B B B

G/B B/W B/W
51 23]l 8] con
- GND-S
™ GND-S (ENGINE
CONTROL
MODULE)
Refer to last page
(Foldout page) .
N
112]3]4] €03 /1]2) E3D ™ , €01
GY 5161718] 6Y \314/ oY

—
1 Y P ETED =Y | S e R e R nmg

1051061071108 18 |3 110{11]12]13]14] 26129130]31132{33]34[35(36]37|38{39[40] |

HEC093

EC-406



TROUBLE DIAGNOSES
Cooling Fan Control (Cont’'d)

BATTERY (Via EC-COOL/F-03
fusible 1ink)
|
)
Refer to EL-POWER.
30A 30A
[e]
G.Y G/W -
@ mmmmas———"
To —_ C [
ESICOOL/FQP BR -’—I—I ’— [r—
GY G/W BR GY LG/B
COOLING r._' r._‘ '—.-l COOLING m lr_g_]_‘ I—[Ll_l
FAN dn 4pl EaN 6”
eI
LG/R G/B G/R LG G/Y
b
To 43 LG/FIJ J e =
EC-COOL/F - e
-01 LG sl -I_.A f
—
G/B G/Y G/R
e il
Lo Hi | COOLING Lo 1 1COOLING
+) ) 1FAN ) FAN
MOTOR-1 MOTOR-2
) &5 0 &
LG/B B LG/R B

o

g 1
B B
4 4
€32 €D

2]

57] €E2,ED,EPW (12 €0, €D

36] BR BR BR 3l4) 6Y ~ Gy

HEC094

EC-407



TROUBLE DIAGNOSES

Cooling Fan Control (Cont’d)

relay-3 Q:\ \\

W}N l \\ - INSPECTION START
O Cooling fan

Cooling fan / relay-2

o1 ]

f CHECK COOLING FAN LOW SPEED NG | Gheck cooling fan low
Pew=v OPERATION "1 speed control circuit
1) Turn ignition switch "OFF". (Go to | PROCEDURE C |)

2) Disconnect engine coolant tempera-
ture sensor connector
seFiesr| | 3) Disconnect cooling fan relays 1, 2
and 3.
Cooling fan 4) Turn ignition switch "“ON"
g=—p /— 5) Reconnect cooling fan relay 1
6) Make sure that cooling fan operates
at low speed

OK

B ,

CHECK COOLING FAN HIGH SPEED NG | Check cooling fan high

@iﬂ) @ 3\ OPERATION. "| speed control circuit
Vi LY
y < SEC163BA 1) Turn ignition switch "OFF" (Go to | PROCEDURE D })

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
A 4

INSPECTION END

EC-408



TROUBLE DIAGNOSES

& 3 DISCONNECT
A€

6]3 26
X
[2F 1

t V]

Cooling Fan Control (Cont’d)

PROCEDURE C

INSPECTION START

,

& DISCONNECT
S4€

DISCONNECT
A€ ‘
[6]3]
[715]
2 1]

[_ecm_[o] comnecton]]
9

&

CHECK COMPONENT

(Cooling fan relay-1)
Refer to "COMPONENT INSPECTION"
(See page EC-412)

SEF958P

oK

®

EC-409

CHECK POWER SUPPLY. NG | check the following
1) Turn ignition switch "OFF" e Harness connector
® O 2) Disconnect cooling fan relay-1.
- SEFo56P 3) Turn ignition switch “ON"". o 10A fuse
4) Check voltage between terminals e 30A fusible links
] d ® 75A fusible link
Fo) o ) @, @, ® and groun
C—*\J/ Voltage: Battery voltage e Harness continuity
Cooling fan motor-2 Cooling fan motor-1 b lina f
harness connector harness connector OK etween cooling fan
N\t relay-1 and fuse
e Harness continuity
between cooling fan
relay-1 and battery
If NG, repair harness or
connectors
y
CHECK GROUND CIRCUIT NG | Repair harness or con-
SEFSS7P| | 1) Turn ignition switch "“OFF" nectors
2) Disconnect cooling fan motor-1 har-
DISCONNEGT Ly N ness connector and cooling fan
ks TS. ES:J motor-2 harness connector
1S, -& Cooling E 3) Check harness continuity
Glay fan between terminal (7) and termi-
motor-1 nal ) , terminal (§ and termi-
2 DISCONNECT
Doy nal O .
[Q—_J TS. G@ Continuity should exist.
le o 1 Cooling 4) Check harness continuity
iy, fan between terminal (@ and body
(Ci@) @ motor-2 ground
e o Continuity should exist.
SEF041Q
OK
& DISCONNECT & DISCONNECT A 4
- Eg} . GE}] CHECK OUTPUT SIGNAL CIRCUIT NG | Check the following
1) Disconnect ECM harness connector e Harness connectors
@ @ 2) Check harness continuity between (GID]}
Coohn § Cooling fan ECM terminal (@ and terminal (2 e Harness continuity
m%?éf-? an mow,_g Continuity should exist. between cooling fan
relay-1 and ECM
OK If NG, repair harness or
connectors
(&) -
&) ! 4,
SEF042Q NG

Replace cooling fan
relay




TROUBLE DIAGNOSES

Cooling Fan Control (Cont’d)
®

)

S0 IN L
O Cooling fan
Cooling fan refay-2

relay-3

Cooling fan

W~

relay-1

SEF168R

Cooling fan
relay - 2,3

CHECK COMPONENT NG | Replace cooling fan
(Cooling fan motors). motors.
Refer to "COMPONENT INSPECTION".
(See page EC-412))
OK
A 4
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.
PROCEDURE D
INSPECTION START
v
CHECK POWER SUPPLY. NG | Check the following.
1) Turn ignition switch “OFF". e Harness connectors
2) Disconnect cooling fan relay-2 and
cooling fan relay-3. e 10A fuse

3) Turn ignition switch “ON'".

4) Check voltage between cooling fan
relay-2, 3 terminals @, @ and
ground.

Volitage: Battery voltage

SEF959P

OK

EC-410

o 30A fusible links

e 75A fusible link

® Harness continuity
between cooling fan
relay-2, 3 and fuse

@ Harness continuity
between cooling fan
relay-2, 3 and battery

H NG, repair harness or

connectors.




TROUBLE DIAGNOSES
Cooling Fan Control (Cont’d)

DISCONNECT DISCONNECT l
A€ A& "
s 6] 3 |

CHECK GROUND CIiRCUIT. Repair harness or con-

Y

——\ ’_7 1) Turn ignition switch "OFF". nectors
Fiy 2) Disconnect cooling fan motor-1 har-
g?:"ng fan ATZ ness connector and cooling fan
y-2
RIEY motor-2, 3 harness connectors.
‘ Cooling 3) Check harness continuity
gn:;notor between terminal (8 and termi-
harness nal (@, terminal (& and termi-
connector na! 3, terminal (? and body
o o ground.

Continuity should exist.

oK

\.
[ o n !

@ CHECK OUTPUT SIGNAL CIRCUIT NG‘ Check the following
L » 1) Disconnect ECM harness connector e Harness connectors
2) Check harness continuity between ,
ECM terminal @@ and terminal 2. e Harness continuity
@ﬁ) Continuity should exist. between cooling fan
relay-2, 3 and ECM
SEF960P OK If NG, repair harness or
II connectors.
DISCONNECT & DISCONNECT v
. & - &= | [ creck component NG | Replace cooling fan
= BA {Cooling fan relay-2, 3). relays.
[I ECM ]%JONNECTORII Refer to "COMPONENT INSPECTION"
10 2 on next page.
OK
\ 4
Q] Ci@ CHECK COMPONENTS NG, | Replace cooling fan
{Cooling fan motors). motors.
SEF043Q Refer to “COMPONENT INSPECTION
on next page.

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 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

5 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 @ @
motor-1 High @, @ @, ®
Cooling fan Low @ @
motor-2 High @, Q@ @ ®

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

EC-412



TROUBLE DIAGNOSES

Air Conditioner Cut Control
SYSTEM DESCRIPTION

Air conditioner switch A/C ON signal R
ECM - -
(Engine Air condi-
control »| tioner
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
e 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 -
ACC or ON
7 .5A
Refer to EL-POWER.
o |[E1] erer to

a7 N2l N2
LI A T |
L/B LG/R LG/R
A
oniEH e
|
— | 0‘—N A/C
LG/R ! orr SWITCH
]
il \ (%))
CONTHOL )
R/L 43 AMP . *—
ON
‘ 2 1 2
o] & g
L G/8 G/B G/Y
THERMISTOR — e
g \ JUNCTION
e
To compressor
L s @ | /R 8 (Refer to CONNECTORS)
21 HA-A/C.) ]
B e | o
LOW | HIGH
o' e SWITCH t‘f (6]
NormAL | E4D 11 1ACV-FICD FAN
ON | SWITCH
] SOLENOID
[ET) VALVE OFF"T
G 2] (1]
0 iy t H H
G A/L I
[5] el . I I B| 1
B
COMP A/C|EEM e ’_l B
CONTROL Q—I
B B
MODULE) FE- X
IED
Refer to last page
— (Foldout page) .
3 [o] D E101
2IX1] ~ W ,
£ SEEIET D €
‘- H l ()
[ €89 [;] EED
% 1T A% [REEEE W

O3 [ 121 3[4T5 1617 (| el 2R e AR, L
iogosforice [61[1o]112[1314) L [palaoaofas|aelaspapimsiazizesiaol | L | M

HEC095
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TROUBLE DIAGNOSES
Air Conditioner Cut Control (Cont’'d)

RHD models
EC-A/CCUT-02
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TROUBLE DIAGNOSES

Fuel Cut Control

IGNITION SWITCH
ON or START
10a |EPSE, | Refer to EL-POWER.
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VALVE

INJECTION
PUMP

EC-FCUT-01

LHD models
RHD models
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR
Regulated pressure

kPa (bar, kg/cm?, psi)

299 (2 99, 305, 43 4)

Inspection and Adjustment

Idie speed™1 rpm

No-load*2

GA14DE, GA16DE for Europe and
israel
A/T 80050
Models with daytime light system
M/T 800450
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 80050
GA16DE except for Europe and Israel,
and Australiia
M/T 650+ 50
A/T 800+ 50

Arr conditioner ON

900 or more

GA14DE, GA16DE for Europe and
Israel and GA16DE except for Australia
10°+2° BTDC

Ignition timing GA15DE
6°+2° BTDC
GA16DE for Austraha
8°+2° BTDC
Throttle position sensor 040- 060

idle position™3 \

*1 Feedback controlled and needs no adjustments

*2. Under the following conditions
o Air conditioner switch: OFF
o Electric load" OFF (Lights, heater, fan & rear defogger)
o A/T models in ‘N position

*3. Engine 1s warmed up sufficiently.

IGNITION COIL

Primary voltage A 12
Primary resistance

A ! -10
[at 20°C (68°F)] Q pproximately 0 5

Secondary resistance

Approximately 12

[at 20°C (68°F)] kQ

MASS AIR FLOW SENSOR

Supply voltage A Battery voltage
Output voltage \ 1.2 -1.8"

** Engine 1s warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE

SENSOR
Temperature °C (°F) Resistance k2
20 (68) 21-29
90 (194) 0.24 -0 26
110 (230) 014-015
FUEL PUMP
Resistance [at 25°C (77°F)] Q Approximately 02 - 5
IACV-AAC VALVE
Approximately 10 (For Europe
o o and Israel)
Resistance [at 25°C (77°F)] Q2 50 - 100 (Except for Europe and
israet)
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 05"

Partially released

05-4

Completely depressed

Approximately 4

*: Engine 1s warmed up sufficiently
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR
Fuel pressure at idling
kPa (bar, kg/cm?, psi)

Vacuum hose I1s connected

Approximately
235 (2.35, 2.4, 34)

Vacuum hose is disconnected

Approximately
294 (294, 3.0, 43)

Inspection
idle speed™1 rpm
No-load™2
+5
(in “N”" position) 80050
Air conditioner ON 850 or more

(in “N’’ position)

fgnition timing

15°+2° BTDC

Throttle posttion sensor idle
position Vv

035-065

*1 Feedback controlled and needs no adjustments

*2 Under the following conditions
o Air conditioner switch OFF

e Electric load' OFF {Lights, heater fan & rear defogger)

IGNITION COIL

Primary volitage Vv

12

Primary resistance
[at 25°C (77°F)] Q

05-1.0

Secondary resistance

{at 25°C (77°F} kQ

Approximately 25

and Adjustment
FUEL PUMP

Resistance [at 25°C (77°F)] Q Approximately 02 -50

IACV-AAC VALVE

Resistance [at 25°C (77°F)] Q

Approximately 100

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 \

Battery voltage (11 - 14)

Output voltage \Y

13-17

*: Engine 1s warmed up sufficiently and idling under no-load

ENGINE COOLANT TEMPERATURE

SENSOR
Temperature °C (°F) Resistance kQ
20 (68) 24-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260

HEATED OXYGEN SENSOR HEATER

Resistance [at 25°C (77°F)] Q

33-6.3

Resistance kQ

Throttle valve conditions [at 25°C (77°F)]

Completely closed Approximately 1

Partially open 1-10

Completely open Approximately 10
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SERVICE DATA AND SPECIFICATIONS (SDS)

VE-type Injection Pump

GENERAL SPECIFICATIONS Pump numbers
unit_rpm Pump assembl
Engine Part number P y
Engtne cb2o number
Idle speed FICD OFF 700*+5° 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 1300 refer to CALIBRATION STANDARD published by
Maximum engine speed 5,400 ZEXEL_)

INSPECTION AND ADJUSTMENT

Installation of injection pump

Engine CD20

Plunger hft mm (in)

(Injection timing) 079-085

(0 0311 - 0 0335)
(equivalent to 8° BTDC)

Injection Nozzle

130 - 138, 1,849 - 1,962)

INSPECTION AND ADJUSTMENT Adjusting shims
Injection nozzle assembly Thickness mm (in) Parts No
Unit kPa (bar, kg/cm?, psi) 050 (0 0197 16613-V0700
Initial injection pressure 054 (00213 16613-V0702
New 12,749 - 13,534 (127 5 - 135 3, 058 (00228 16613-V0704
(
(

12,259 - 13,239 (122 6 - 132 4,

)
)
)
0 62 (0 0244) 16613-V0706
)
)
)

Used 125 - 135, 1,78 - 1,920) 0 66 (0 0260 16613-V0708
070 (0 0276 16613-V0710
074 (0 0291 16613-V0712
078 (0 0307) 16613-V0714
082 (0 0323) 16613-V0716
086 (0 0339) 16613-v0718
090 (0 0354) 16613-V0720
094 (0 0370) 16613-v0722
098 (0 0386) 16613-V0724
100 (0 0394) 16613-V0760
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