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PREPARATION

Special Service Tools

Tool number
{Kent-Moore No.}
Tool name

Description

EG11160000

« =}
ignition coil adapter
harness

Measuring engine speed

(J36471)
Oxygen sensor wrench

Loosening or tightening oxygen sensor

EF & EC-2



PRECAUTIONS

Precautions for Supplemental Restraint System
“AlR BAG”

The Supplemental Restraint System “Air Bag” helps to reduce the Gl

risk or severity of injury to the driver and front passenger in a

frontal collision. The Supplemental Restraint System consists of

air bags (located in the center of the steering wheel and on the WA

instrument panel on the passenger side), sensors, a control

module, warning lamp, wiring harness and spiral cable. Informa- "

tion necessary to service the system safely is included in the BF Bl

section of this Service Manual.

WARNING: LG

#® To avoid rendering the SRS inoperative, which could lead
to personal injury or death in the event of a severe frontal
collision, all maintenance must be performed by an autho- S
rized NISSAN dealer. EC

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

e All SRS electrical wiring harnesses and connectors are
covered with yellow outer insulation. Do not use electrical (L
test equipment on any circult related to the SRS “Air Bag”.

MY

AT

A
EL

DX
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PRECAUTIONS

BATTERY

Always use a 12 volt battery as
power source.

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

INJECTOR

® Do not disconnect injector harness
connectors with engine running.

@ Do not apply battery power directly

ECCS PARTS HANDLING

to injectors.

Handle mass air flow sensor carefully to
avoid damage.

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

Do not disassemble JAC valve-AAC valve.
Even a slight leak in the air intake system
can cause serious problems.

Do not shock or jar the camshaft
position sensor.

ECM

-

Do not disassemble ECM (ECCS control
module),

Do not turn on-board diagnostic test made
selector forcibly.

It a battery terminal is disconnected, the
memory will return to the ECM value. The
ECM will now start to self-control at its
initiat value. Engine operation can vary
slightly when the terminal is disconnected.
However, this is not an indication of a
problem,

Do not replace parts because of a slight
variation.

WHEN STARTING

Do not depress accelerator pedal

when starting.

immediately after starling, do not rev
up engine unnecessarily.

Do not rev up engine just prior to
shutdown.

EF & EC-4

WIRELESS EQUIPMENT

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

1)  Keep the antenna as far as possible
away from the electronic control
units.

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

Do not let them run parallel for a
long distance.

3} Adjust the antenna and feeder hne
s0 that the standing-wave ratio can
be kept smaller. ’

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

FUEL PUMP

® Do not operate fuel pump when there s
no fuel in lines.

& Tighten fuel hose clamps to the specified
torque.

ECM HARNESS HANDLING

® Securely connect ECM harness
connectors.

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

@ Keep ECM harness at least 10 cm (3.9 in)
away from adjacent harnesses, to prevent
an ECM system maltunction due to
receiving external noise, degraded
operaticn of ICs, etc.

® Keep ECM parts and harnesses dry.

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

AEC270



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

MIA,
EGR contral-BPT valve
i e
EGR temperature sensor — — EGR and canister control sclenoid valve
EGR valve — F Fuel filtter
Fuel injector — — Carbon canister

IAC valve-AAC valve, air regutator and — |— Power transistor

FIGD solenoid valve FE

CL

MT

] ] BF
Engine coolant temperature sensor .- Mass air flow sensor
— Camshaft position sensor H] A
Knock sensor— built into distributor
Spark plugs J — Throttle position sensor
Oxygen sensor— L Ignition cail EL

1B

AEC271
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ENGlNE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

(>~

Throttle position sensor

1AC valve-AAC valve IAC valve-FICD

solenoid valve

IAC valve-Air
regulator

Center console

ECM harness connector

Front passenger side

AEC331
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram

A/T MODELS FOR CALIFORNIA AND M/T MODELS
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram (Cont’d)

A/T MODELS EXCEPT FOR CALIFORNIA
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor - Fl.jel mJeCtl,On & Injectors il
> mixture ratio control
Mass air flow sensor I 4,
Distributor ignition system —» Power transistor
Engine cooclant temperature sen- -,
. IAC valve-Auxiliary air controt e
Oxygen sensor > \die air control system (AAC) valve s
Ignition switch :
" EGR control system & EGR and canister contral sole-
- Canister control noid vatve
Starter switch > EE
Throttle position sensor > Fuel pump control Fuel pump relay
€L
Air conditioning switch >
ECM Acceleration cut control Air conditioning relay T
iti i {ECCS I
Neutral position switch (M/T}
Inhibitor switch (A/T) » control
module) AT
Vehicle speed sensor >
_ _ FA&
Power steering pressure switch > - Inspection lamp (on the ECM)
Oxygen sensor monitor & -
on-board diaanostic system & malfunction indicator lamp (on
Battery 9 ¥ the instrument panel) RA
Knock sensor > Cooling fan conirol Cooling fan relay BR
EGR temperature sensor
i 87
Air conditioning triple-pressure
switch » BE
Rear window defogger switch >
&
EL
(B2
EF & EC-9 143



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

gulator

el pressure re

EGR control-BPT valve

AEC326

EF & EC-10
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

t Diagram
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC220B

Sealed cover
Rotor head

Light emitting
diode
Photo diode l |
Wave / L
forming circuit Rotor plate
SEF613B

180° signal slit for No. 1 cylinder
1° signat slit

180° signal shit

Rotor plate SEF8538

Terminal

Temperature
compensation
resistor

\ Hot film

resistor

SEF593K|
Temperature - 1
compensation resistot\ @
-Hot
L L
Airtow > RkE  RHE fim
[1
HBE::-_IVB RAZ ‘ya
| I
1 . i
RH 1 Hot film resistance O
Rk .t Temperature compensation resistance
RA, RB : Constant resistance
SEF967K

Engine Control Module (ECM)-ECCS Control
Module

The ECM controls the engine using a microcomputer. It uses input
signals from various sensors and components to control ouput
devices. The ECM also has an on-board diagnostic test mode
selector, an inspection lamp, and connectors for signal input and
output, and for power supply. For diagnosis, refer to EF & EC-109.

Camshaft Position (CMP) Sensor

The camshaft position sensor is a basic component of the ECCS.
It monitors engine speed and piston paosition. These input signals
to the ECM are used to control fuel injection, ignition timing and
other functions.

The camshaft position sensor has a rotor plate and a wave-form-
ing circuit. The rotor plate has 360 slits for a 1° signal and 4 slits
for a 180° signal. The wave-forming circuit consists of Light Emit-
ting Diodes (LED) and photo dicdes.

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-form-
ing circuit and sent to the ECM. For diagnosis, refer to EF & EC-
95,

Mass Air Flow (MAF) Sensor

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 film resistor that is supplied with
electric current from the ECM. The temperature of the hot film
resistor is controlled by the ECM a certain amount. The heat
generated by the hot film resistor is reduced as the intake air flows
around it. The more air, the greater the heat loss.

Therefore, the ECM must supply more electric current to maintain
the temperature of the hot film resistor as air flow increases. The
ECM detects the air flow by means of this current change. For
diagnosis, refer to EF & EC-98. "

EF & EC-12



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Terminal
Sensor

|

Gasket /

SEF594K

Wide cpen throttle
contact point

Caonnector for

Engine Coolant Temperature (ECT) Sensor

The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal
from the ECM. The medified signal returns to the ECM as the ECT
input. The sensor uses a thermistor which is sensitive to the
change in temperature. The electrical resistance of the thermistor
decreases as temperature increases. For diagnosis, refer to EF
& EC-101.

Throttle Position (TP) Sensor & Soft/Hard
Closed Throttle Position (CTP) Switch
The throttle position sensor is located on the throtile body. It

moenitors accelerator pedal movement using a potentiometer. The
potentiometer changes the throttle valve position into an output

gl

LE

throttle position 7
sensor { O ; EE
Gonnector for hard S voltage. The throttle position sensor also detects the opening and -
closed throttle ' closing speed of the throttle valve. These signals are sent to the
position switch and ECM
wide open throttle . . R I,
position switch  Closed throttle The ECM detects closed throttle valve position using the voltage
contact point SEF210M from the throttle position sensor. This system is called “soft closed
throttle position™. This signal is used to control engine operations T
such as fuel cut. On A/T models, “hard closed throttle position
switch” is built into the throttle position sensor but is not used for
engine control. For diagnosis, refer to EF & EC-122. AT
F&
Not used for engine cgllt_rgl g s l Hage:
_________ w ﬁj-evab-én '; o UppyVO age. N PMQ“
03~ throttle positioni = 60 5V {Applied between terminal No. 4 and 6) i
switch : ; Outpult voltage between
2] Closed throttle 1 2 terminal No.4 and 5 o
position switch | \ P B8R
1 E /
— o4 E a0
_._05’ Throttle position & T
SEensor ]
6 Z
520 ‘ BF
o B
EE[— g
o °
o 2
> . i
0 I
i e S 45 90 135 I
O Throttle valve opening angle {deg)
EL
AEC205
D
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF586K

Air chamber

Fuel chamber

To

fuel tank <= [

{} intake manifold
- vacuum

from injector

SEF605B

Louver
r r—Zirconia tube
I

Connector

Holder —
\‘ “isolation bushing
Contact plate
SEC338A
Z 1
"
=
-]
(=]
2
o
-
5
a
=
@] .

0
Rich ==— |deal ratic —Lean

Mixture ratio SEF288D

Qutlet o

.~ Fuel damper

SEF043C

Fuel Injector

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 injection 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. For diagnosis, refer to EF & EC-125 or EF &
EC-131.

Fuel Pressure Regulator

The fuel pressure regulator adjusts the fuel pressure to the fuel
injector depending upon engine load. When intake manifold vac-
uum is high, fuel pressure to the injector will be lowered. When
intake manifold vacuum is low, fuel pressure to the injector will be
raised. For diagnosis, refer to EF & EC-166.

Oxygen Sensor (02S)

The oxygen sensor is placed into the exhaust manifold. It detects
the amount of oxygen in the exhaust gas compared to the outside
air. The 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 conditions. The 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 ratic
occurs near the radical change from 1V to OV. For diagnosis, refer
to EF & EC-114.

Fuel Pump

The fuel pump is located in the fuel tank. It consists of a motor,
pump, fuel damper and relief valve. For diagnosis, refer to EF &
EC-133.

EF & EC-14



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Quput
signal

Secondary
coil

Input signal
(From power
transistor)

SEF537K

Spring Piston
\ va
loul sfoan o[ [

200009__-_ [ -,

Wax

L Air flow

SEF686L

SEF040E

Power steering
pressure
~~ switch

Ignition Coil with Power Transistor

The ignition coil is a smail 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 primary
circuit is turned on and off, the proper high voltage is induced in
the coil secondary circuit. For diagnosis, refer to EF & EC-107.

Idle Air Control (IAC) Valve-Air Regulator

The IAC valve-air regulator contains wax, a piston and a spring.
When the engine coolant is cold, the wax is compressed allowing
an air by-pass port to open. This provides for a fast idle setting
while the engine heats. As the engine coolant warms, the wax
expands, closing the air by-pass port and decreasing the idle
speed.

Idle Air Control (IAC) Valve-Fast Idle Control
Device (FICD) Solenoid Valve

When the air conditioning is on, the 1AC valve-FICD valve sup-
plies additional air to adjust to the increased load.

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

The IAC valve-AAC valve is moved by ON/OFF pulses from the
ECM. The longer the ON pulse, the greater the amount of air that
will flow through the valve. The more air that flows through the
valve, the higher the idie speed. For diagnosis, refer to EF & EC-

136.

Power Steering Pressure Switch

The power steering 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 IAC valve-AAC valve to increase the idle speed
and adjust for the increased load. For diagnosis, refer to EF & EC-
145.

¥

EF & EC-15
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Vehicle speed
sensor

AEC110

PIEZO-ELEMENT
Terminal
SEF598K

f Fuel outlet

! |

1 Fusl inlet

SEF256A

Data link
connector
for CONSULT

AECZ207

EGR control
BPT valve
vacuum

hose port

AEC332

Vehicle Speed Sensor (VSS)

The vehicle speed sensor is installed in the transaxle. It contains
a pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the ECM.
For diagnosis, refer to EF & EC-104.

Knock Sensor (KS)

The knock sensor is attached to the cylinder block. It senses
engine knocking using a piezoelectric element. A knocking vibra-
tion from the cylinder block is sensed as vibrational pressure. This
pressure is converted into a voltage signal and sent to the ECM.
For diagnosis, refer to EF & EC-117.

Fuel Filter

The fuel filter has a metal case in order to withstand high fuel
pressure.

Data Link Connector {DLC) for CONSULT

The data link connector is located beside the fuse lid. The CON-
SULT tester plugs into the data link connector for diagnosis.

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response
to throttle valve opening. The vacuum controls the movement of
a taper valve connected to the vacuum diaphragm in the EGR
valve. For diagnosis, refer to EF & EC-110.

EF & EC-16



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Vacuum signal source

Air bieed

Air
filter

Diaphragm

Exhaust pressure ‘
AEC208

To EGR valve and
carbon canister

To intake

air flaw
AEC333

AEC209

Tightening nut

Connector

SEF599K|

EGR Control-BPT Valve

The EGR control-BPT valve controls the amount of vacuum
applied to the EGR valve. A diaphragm adjusts the vacuum in
response to exhaust system pressure. This helps control the
amount of recirculated exhaust gas based on EGR valve position.
For diagnosis, refer to EF & EC-110.

EGR and Canister Control Solenoid Valve

The EGR and canister contral solenoid valve responds to signals
from the ECM. When the ECM sends a ground signal, the coil in
the solenoid valve is energized and a plunger moves to cut the
vacuum signal from the throttle body to the EGR valve and car-
bon canister purge valve. When the ECM sends an OFF signal,
the vacuum signal from the throttle body passes through the sole-
noid valve to the EGR valve and carbon canister. For diagnosis,
refer to EF & EC-110.

Carbon Canister

The carbon canister is filled with activated charcoal to absorb
evaporative gases that are produced in the fuel tank. The gases
are delivered to the intake manifold by manifold vacuum for com-
bustion.

The vacuum in the air duct upstream from the throttle body
increases with the amount of intake air flow. When this vacuum
is greater than a preset value, a second purge control valve on
the carbon canister opens. The abscorbed gases are delivered to
the intake air flow by the vacuum. For diagnosis, refer to EF & EC-
168.

EGR Temperature Sensor

The EGR temperature sensor detects temperature changes in the
EGR passage way. When the EGR valve opens, hot exhaust
gases flow, and the temperature in the passage way changes.
The EGR temperature sensor is a thermistor that modifies a volt-
age signal sent from the ECM. This modified signal then returns
to the ECM as an input signal. As the temperature increases,
EGR temperature sensor resistance decreases. For diagnosis,
refer to EF & EC-119.

EF & EC-17
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Y

Mass air flow sensor Amount of intake air

hd

Engine coolant temperature

Engine coolant temperature

sensor

Oxygen sensor

Density of oxygen in exhaust gas

Throttle position sensor Throttle position

ECM

Neutral position switch (M/T) | Gear position

A4

{(ECC3
control
.| module})

¥

Injector

Inhibitor switch {(A/T)

Vehicle speed sensor Vehicle speed

L d

Ignition switch Start signal

Knock sensor Engine knocking conditions

Y

Battery Battery positive voltage

A4

BASIC MULTIPORT FUEL INJECTION
SYSTEM

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

¥

VARIOUS FUEL INJECTION INCREASE/
DECREASE COMPENSATION

In addition, the amount of fuel injection is compen-
sated for to improve engine performance under
various operating conditions as listed below.

(Fuel increase)

1} During warm-up

2) When starting the engine

3) During acceleration

4) Hot-engine operation

{Fuel decrease)

1) During deceleration

2) During high engine speed operation

EF & EC-18



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

SYSTEM
Feedback signal Injection pulse
Oxygen
sensor

Combusti injection

SEF213M

Injection pulse

No. 1 cyiinder —J_;(—

-

No. 2 cylinder

]

1
«——1 engine cycle =

Sequential multiport fuel injection system SEF214M

No. 3 cylinder

No. 4 cylinder

Multiport Fuel Injection (MFI) System (Cont’d)
MIXTURE RATIO FEEDBACK CONTROL

The mixture ratio feedback system is used for precise control of
the air-fuel ratio to the stoichiometric point. The three way cata-
lyst can then better reduce CO, HC and NOx emissions. This
systern uses an oxygen sensor in the exhaust manifold to moni-
tor the mixture ratio. The ECM adjusts the injection puise width
according to the sensor voltage signal. 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.

1) Deceleration and acceleration

High-load, high-speed operation

Engine idling

Malfunction of oxygen sensor or its circuit

Insufficient activation of oxygen sensor at low engine coolant
temperature

Engine starting

High-engine coolant temperature

After shifting from “N” to “D”

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the oxygen sensor. This feedback
signal is then sent to the ECM. The ECM controls the basic mix-
ture ratio as close to the theoretical mixture ratic as possible.
However, the basic mixture ratio is not necessarily controlied as
originally designed. This is due to manufacturing differences (e.qg.,
mass air flow sensor hot film} and changes to the ECCS parts
during operation (injector clogging, etc.) which directly affect the
mixture ratio.

Accordingly, the difference between the basic and theoretical mix-
ture ratios is monitored in this system. This is then computed in
terms of “injection pulse duration” to automatically compensate
for the difference between the two ratios.

FUEL INJECTION TIMING
Two types of fuel injection systems are used — sequential mul-

tiport fuel injection system and simultaneous multiport fuel injec-

tion system.

In sequential multiport fuel injection system, fuel is injected into
each cylinder during each engine cycle according to the firing
order.

EF & EC-19
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

No. 1 cy'linder-rl

J

n

No. 2 c).rlinder-rI

n

n

No.3eylinder L. _ 11

No. 4 cylinderﬂ

M

n

—1 engine cycle—a|

Simuitaneous multiport fuel injection system

SEF215M

Multiport Fuel Injection (MFI) System (Cont’d)

In the simultanecus multiport fuel injection system, fuel is injected
into all four cylinders simultaneously twice each engine cycle. In
other words, pulse signals of the same width are simultaneously
transmitted from the ECM to the four injectors two times for each
engine cycle.

When the engine is being started and/or if the fail-safe system
(CPU) is operating, simultaneous multiport fuel injection system is
used. When the engine is running sequential multiport fuel injec-
tion system is used.

FUEL SHUT-OFF

Fuel to each cylinder is cut off during deceleration or operation of
the engine at excessively high engine speed. '

EF & EC-20



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Distributor Ignition (DI) System
INPUT/OUTPUT SIGNAL LINE o

Engine speed and piston position

Camshaft position sensar

h 4

A
. Amount of intake air
Mass air flow sensor >
ERM
. Engine coolant temperature ~
Engine coolant temperature sensor . e

Throttle valve opening angle

h 4

Throttle position sensor

Vehicle speed sensor Vehicle speed > FE
i GL
Ignition switch Start signal » EoMm
(ECCS W7
. . control
Knock sensor Engine knocking » module) » Power transistor
AT
Neutral position switch (M/T) Gear position >
Inhibitor switch (A/T) FA
Air conditioning switch Air conditioning operation > R&
Power steering pressure switch Power steefing load signal > BR
; . ST
Gooling fan relay Cocling fan operation .
- Batt osilive volta B
Battery attery positive voltage R
HA
EL
DX
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Distributor Ignition (DI) System (Cont’d)

SYSTEM DESCRIPTION

The ignition timing is controlled by the ECM to
maintain the best air-fuel ratio for every running
condition of the engine.

The ignition timing data is stored in the ECM. This

N: 1,800 rpm, Tp: 1.50 msec
A°B.T.D.C.

During the following conditions, the ignition timing

is revised by the ECM according to the other data

stored in the ECM.

eg.

data forms the map shown below. 1 ‘St starting
The ECM detects information such as the injection 2 A“,r('jrl‘g warm-up
puise width and camshaft position sensor signal. 3 H“ e .
Responding to this infarmation, ignition signals are AOt engllne operation
transmitted to the power transistor. 5 At acceleration
o
{msec) l
1.75
1.50 - A
Injection
pulise
width 1.25
1.00}
075k — — & -
500 1,000 1,400 1,800 2200 N
Engine speed (rpm}
SECTH0A

The knock sensor retard system is designed only
for emergencies. The basic ignition timing is pro-
grammed within the anti-knocking zone, if recom-
mended fuel is used under dry conditions. The
retard system does not operate under normal driv-
ing conditions.

If engine knocking occurs, the knock sensor mon-
itors the condition. The signal is transmitted to the
ECM (ECCS control module). The ECM retards the
ignition timing to eliminate the knocking condition.

EF & EC-22



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idie Air Control (IAC) System

INPUT/QUTPUT SIGNAL LINE

Gamshatt position sensor | Engine speed

Mass air flow sensor Amount of intake air

Engine coolant tempera- Engine coolant temperature

¥

ture sensor

Ignition switch Start signal

h 4

Throttle position sensor Throttle valve opening angle

Inhibitor switch (A/T) Park/neutral position

¥

Neutral position switch
(M)

Air conditioning switch Air conditioning operation

ECM
(ECCS
control
module)

IAC valve-AAC valve

k4

Power steering pressure Power steering load signal

A 4

swilch

Cooling fan relay Cooling tan operation

b4

Battery Battery positive voltage

Y

Vehicle speed sensor Vehicle speed

Rear window defogger

Rear window defogger operation

switch

SYSTEM DESCRIPTION

This system automaticaliy controls engine idle
speed to a specified level. Idle speed is controlled
through fine adjustment of the amount of air which
by-passes the throttle valve via the IAC valve-AAC
valve. The IAC valve-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.

EF & EC-23

The ECM then controls the ON/OFF time of the
IAC valve-AAC valve so that the engine speed
coincides with the target value memorized in the
ECM. The target engine speed is the lowest speed
at which the engine can operate steadily. The opti-
mum value stored in the ECM is determined by
taking various engine conditions into consideration.
This inciudes noise and vibration transmitted to the
vehicle interior, fuel consumption, and engine load.

&

RIA
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Exhaust Gas Recirculation (EGR) System

INPUT/OUTPUT SIGNAL LINE

Engine speed

Y

Camshalit position sensor

Amount of intake air

Mass air flow sensor

Engine coolant temperature

* ECM
(ECCS EGR and canis-
contro! » ter control sole-
. module) noid valve

Engine coolant temperature sensor

. Start signal
Ignition switch

¥

SYSTEM DESCRIPTION

A system is provided which precisely cuts and con-
trols vacuum applied to the EGR valve to suit
engine operating conditions. This cut-and-control
operation is accomplished through the ECM and
the EGR and canister control solenoid valve. When
the ECM detects any of the following conditions,
current flows through the solenoid valve, causing
the port vacuum to be discharged into the atmo-
sphere. The EGR valve remains closed.

INPUT/OUTPUT SIGNAL LINE

Engine speed

Camshaft position sensor

Start signal

e e — ]

1) Low engine coolant temperature

2) Engine starting

3) High-speed engine operation

4) Engine idling

5) Excessively high engine coolant temperature

Fuel Pump Control

ECM
(ECCS

control || Fuel pump relay

module)

A4

Ignition switch

SYSTEM DESCRIPTION

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on. This
occurs to improve engine start-up. If the ECM
receives a 1° signal from the camshaft position
sensor, it knows that the engine is rotating, and
activates the pump. If the 1° signal is not received
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevents the
battery from 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.

Condition Fue! 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

Stops

Except as shown above

EF & EC-24



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Acceleration Cut Control
INPUT/QUTPUT SIGNAL LINE

@l

A/C ON signal
Air conditioning system >
A,
Throttle valve opening angle
Throttle position sensor > Eii
Engine speed ECM Le
Camshaft position sensor » (ECCS A condition
control ir conditioning
maodule) relay
Amount of intake air
Mass air flow sensor »
FE
Park/neutral position
Neutral position switch (M/T) >
Inhibitor switch (A/T) _ L
SYSTEM DESCRIPTION This system improves acceleration when the air T
When the accelerator pedal is fully depressed or conditioning is used.
the engine is running at high speed, the air condi- AT
tioning is turned off for a few seconds.
. FA
Cooling Fan Control
INPUT/OUTPUT SIGNAL LINE a8
Vehicle speed sensor Vehicle speed -
, BR
Engine coolant temperature Engine coolant temperaure .| ECM
sensor | (ECCS
control » Cooling fan relays ST
Air conditioning switch Air conditioning “ON"” signal R module)
Air conditioning triple-pressure Air conditioning pressure signal R
switch
HA
SYSTEM DESCRIPTION The control system has a 3-step control [HIGH/
LOW/OFF]. el

The ECM controls the cooling fan corresponding 1o
the following conditions.

1} Vehicle speed : 1B
2} Engine coolant temperature o
3} Air conditioning discharge side pressure

4) Air conditioning ON signal

EF & EC-25 159
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Cooling Fan Control (Cont’d)

OPERATION
Vehicle speed Air conditioning '?:I;?;’;‘::'SUST::E Engine coolant temperature “C(°F)
krv/h (MPH}) switch switch 95 (203) 100 (212) 105 (221)
OFF OFF OFF | Low HIGH
0- 20
OFF LOW HIGH
{0-12) ON
ON HIGH
OFF OFF OFF T LOW HIGH
20 - 80
(12 - 50) on OFF LOW . HIGH
ON LOW HIGH
OFF OFF OFF LOW HIGH
80 (50} or maore ON OFF OFF LOW HIGH
ON OFF LOW HIGH

AT models for California and MT models

When the ignition switch is turned off at high engine coolant temperature, the cooling fan operates at low
speed for a specific time. Cooling fan operating time is set by the engine coclant temperature when the

ignition switch is turned off.

Fail-safe System

CPU MALFUNCTION
Input/output signal line

Amounl of intake air

Mass air flow sensor

Throttle valve opening angle

Throttle position sensor

Engine coolant temperature

> —————| Fuel injector

ECM
(ECCS
control
» module)

| |AC valve-AAC

Engine coolant temperature sensor

Start signal

h 4

Ignition switch

Qutline

The fail-safe system makes engine starting possi-
ble if there is something malfunctioning in the
ECM’s CPU circuit. In former models, engine start-
ing was difficult under this condition. However, pro-
visions in this fail-safe system make it possible to
start the engine.

Malfunction indicator
lamp

Fail-safe system activating condition when
ECM is malfunctioning

The fail-safe mode operates when the ECM is
judged to be malfunctioning. When a malfunction is
detected in the CPU of the ECM, the fail-safe sys-
tem activates. The MALFUNCTION INDICATOR
LAMP on the instrument panel lights to warn the
driver.

EF & EC-26



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont'd)

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

When the fail-safe system is operating, fuel
injection, ignition timing, and so 'on are controlled
under certain limitations.

Cancellation of fail-safe system when ECM
is malfunctioning

Activation of the fail-safe system is canceled each
time the ignition switch is turned OFF. The system
is reactivated if all conditions are satisfied after
turning the ignition switch from OFF to ON.

Operation (Mass air flow sensor malfunction)

MASS AIR FLOW SENSOR MALFUNCTION

The ECM senses a mass air flow sensor malfunc-
tion if the mass air flow sensor output voltage is
below the specified value when the starter switch
is being turned OFF. In the case of a malfunction,
the fuel injection operates without the mass air flow
sensor signal.

Although the mass air flow sensor is malfunction-
ing, it is possible to start the engine and drive the
vehicle. Engine speed will not rise more than 2,400
rem. This informs the driver of fail-safe system
operation while driving.

Engine condition Starter swilch . Fail-safe system Fail-safe functioning
Stopped ANY :
Does not operate -
Cranking ON
Running QFF Operates Engine speed will not rise above 2,400 rpm

ENGINE COOLANT TEMPERATURE
SENSOR MALFUNCTION

When the engine coolant temperature sensor out-
put voltage is below or above the specified value,
engine coolant temperature is fixed at the preset
value as follows:

Engine condition Engine coolant teomp?raiure preset
value °C (°F}
Start 40 (104)
Running 80 (1786}

AT models for California and MT models

When the fail-safe system for engine coolant tem-
perature sensor is activated, the cooling fan oper-
ates for 120 seconds after turning off the ignition
switch.

KNOCK SENSOR MALFUNCTION

When the output signal of the knock sensor is
abnormal, the ECM judges it to be malfunctioning.
When the knock sensor is malfunctioning, ignition
timing will retard according to operating conditions.

THROTTLE POSITION SENSOR
MALFUNCTION

When the throttle position sensor output voltage is
below or above the specified value, the throttle
valve opening is fixed at a specified value. In this
condition the ECM does not use the throttle posi-
tion sensor output. The idle position is decided by
the mass air flow sensor, camshaft position sensor
output signals.

QOperation

Criving condition

While idling

Low engine speed

While accelerating

Poor acceleration

START SIGNAL FOR MALFUNCTION

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.

EF & EC-27
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

PREPARATION 2. On air conditioning equipped models,
conditioning is “OFF”.

ood order. ) .
° gattery 3. On automatic transaxle equipped models,
e Ignition system when checking idie rpm, ignition timing and
e Engine oil and coolant levels mixture ratio, checks should be carried out
e Fuses while shift lever is in “N” position.
e ECM harness connector 4. When measuring “CO” percentage, insert
e Vacuum hoses probe more than 40 cm (15.7 in) into tail pipe.
® Air intake system 5. Turn off headlamps, heater blower, rear
Qil filler cap, oil level gauge, etc. defogger. _ )
N §=uel pressu?é gauge, etc.) 6. Keep front wheels pointed straight ahead.
e Engine compression 7. Make the check after the cooling fan has
¢ EGR valve operation stopped.
e Throttle valve
Overall inspection sequence
INSPECTION START
, Y N.G.
Perform on-board diagnostic sys- » Repair or replace.
tem.
|
Ok
4
Check & adjust ignition timing. P
v
Check & adjust idle speed. .
h
Check oxygen sensor circuit N'G; Check oxygen senscr harness. N-G; Repair or replace harness.
function. 0K
OK.
¥
Check CO%. N-G_-_ Check emission control parts and
oK " repair or replace if necessary. |
¥ .
Replace oxygen sensor.
k4 A4 N.G
INSPECTION END I Check oxygen sensor function. =
JoK
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

START
v A

Visually check the following:
« Air cleaner clogging

» Hoses and ducts for leaks EM
= EGR valve operation

« Electrical connectors

* Gaskets
» Throttle valve and throttle position sensor operations LG

v

| Start engine and warm it up until water temperature
indicator points to the middle of gauge and ensure

E& that engine speed is below 1,000 rpm, B
Y e

Open engine hood and run engine at about 2,000 rpm N
&7 for about 2 minutes under no-load. @ -~ -
—HCHECK™
- v /p\ L
/SN TAN

Perform on-board diagnostic test mode |l (self- Malfunction indicator

\\\\\u\tuq.-.r.r;,,,

\
o
N3
=
=
=1

Wl

=.0
> = 1000 rimn diagnostic results). RED LED ' jgmp
OK. Jne MT
Repair or replace compoenents as necessatry. I
+ - AT
\\\\nupm/,
{‘ Run engine at about 2,000 rpm for about 2 minutes
S under no-load
5_‘3"" Race engine two or three times under no-load, then FA&
'g"l v run engine for about 1 minute at idle speed.
%0 o Y RA
1) Select “IGNITICN TIMING ADJ” in WORK
SUPPORT mode. - .
2) Touch “START". Disconnect this
connector R
HIGNTIMING AD. B D 1) Stop engine and disconnect throttle
g;éd&g)g[&nﬂr:c; EFiEEIIJ.BDABCYK position sensor harness connector. %
TOUCHING START 2} Start engine.
AFTER DOING SC ADJUST ST
IGNITION TIMING WITH A *
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR Race engine {2,000 - 3,000 rpm} 2 or 3 times
[ START ] under no-load and run engine at idle speed. BF
Check ignition timing with a timing light. HA
20° + 2° B.T.D.C. (A/T in “N” position)
‘ N.G
Adjust ignition timing to the specified value by EL
turning distributor after loosening bolts which
secure distributor,
20° + 2° B.T.D.C. (AT in "N" position) 19

<t
®

AEC273
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

" | — CONDITION SETTING =~ —|

W IGN TIMING ADJ B [

toN;T rEEpBACK: HOLD
= = =MONITOR = = =

CMPS-RPM (REF) €50 rom
IGN TIMING 20BTDC
CLOSED TH/POS oN

<> Read idle speed in “IGN TIMING
ADJ” mode with CONSULT.

[
!'":Iﬁlililil_l
o o W W

wMONTOR =NOFAIL  [T]
CMPS-APM (REF) 700rpm

RECORD i

®
v

©
'

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

Check idle speed.
@ Check idle speed. @

650° 4+ 50 rpm (A/T in “N” position)

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

2) Start engine.

OK. N.G. [—
y

no-load and run engine at idle speed.

Race engine (2,000 - 3,000 rpm) 2 or 3 times under

v

\ Adiust idle speed by tuming idle speed adjusting screw.

650 + 50 rpm (A/T in “N” position}

>

y

c/ Touch “Back”.

2) Start engine.

1} Stop engine and connect throttle position
sensor hamess connector.

Y

Race engine (2,00¢ - 3,000 rpm) 2 or 3 times under

; no-load and run engine at idle speed.

Y

Check idle speed. 0.K,

Read idle speed in “DATA
E MONITOR” mode with GONSULT.

OR

@ Check idle speed.

700° + 50 rpm (A/T in “N” position)

+ N.G

Check JAC valve-AAC valve and replace

if necessary.

Check IAC vaive-AAC valve harness and
repair if necessary.

v

Check ECM function® by substituting

another known good ECM. ’

*ECM may be the cause of a2
problem, but this is rarely the
case. #

EF & EC-30
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

- Gl
Check oxygen sensor signal:
1) See “M/R F/C MNT” in “DATA MONITOR” mode. - WA
AMONITOR @NOFAIL - ] 2} Maintaining engine at 2,600 rpm under no-load {engine
mpggm 4HEF; E?of:pm is warmed up sufficiently), check that the monitor
© fluctuates between “LEAN" and “RICH"” more than ,!
V 5 times during 10 seconds. ENM
RICH — LEAN — RICH —
-1 time 2 times
CORD i H.... s
RECO LEAN — RIC LG
OR
1) Set “Oxygen sensor monitor” in the On-board Diagnostic
Test Mode Il

(See page EF & EC 38).
2) Maintaining engine at 2,000 rpm under no-load {engine

N |/ is warmed up sufficiently), check to make sure that
o R ‘ malfunction indicator iamp on the instrument panel goes
~RERHECK” ON and OFF more than 5 times during 10 seconds. FE
/2 AN I

- Malfunction indicator O.K N.G.
REDLED ° jamp. . €L
T
INSPECTION END Check cxygen sensor harness: T
1) Turn off engine and disconnect battery AT

ground cable.
2) Disconnect ECM harness connector
Oxygen sensor ’ from ECM. £
3) Disconnect oxygen senscr hamess -
connector and connect terminal for
oxygen sensor to ground with a jumper

wire. u@a A
4) Check for continuity between terminal

No. 19 of ECM harness connector and
ground metal on vehicle body.

19 %

Continuity exists ... 0.K.
Continuity does not exist ... N.G.

O.K. N.G.
v y T
| Connect ECM harness connector to ECM. I Repair
* hamess
v BE

1) Select "ENG COOLANT TEMP” in “ACTIVE TEST” mode.
2) Set "ENGINE TEMP” at 20°C (68°F). @

* Disconnect engine coolant temperature sensor HA
harness connector.

* Connect a resistor (2.5 k() between terminals of engine
coolant temperature sensor hamess connector.

+ EL
©

DX

AEC275

EF & EC-31 165



166

IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

©
v

Start engine and warm it up until water temperature indicator points
to the middle of gauge.

(Be careful to start engine after setting “ENG COOLANT TEMP” in
“ACTIVE TEST” mode or installing a 2.5 kQ resistor).

¥

idie speed.

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

v

Check “CQO"%

Idle CO: Less than 7% and engine runs smoothly.

_After checking “CO"%

1) Touch “BACK”",

®

1} Disconnect the resistor (2.5 kQ) from terminals of engine
coolant temperature sensor.

2) Connect engine coolant temperature sensor hamess
connector to engine coolant temperature sensor.

N.G.

O.K.

v

[
EEJBJQJ&J_IJ

=== )

Replace oxygen sensor.

v

Connect oxygen sensor harness connector

N.G.

to oxygen sensor.

Check fuel pressure regulator.

v

Check mass air flow sensor.

v

Check injector and clean or replace if

necessary.

Check engine coglant temperature sensor.

v

Check ECM (ECCS control module} function*
by substituting another known good ECM
(ECCS control module).

1) See “M/R F/C MNT” in “DATA
E MONITOR” mode.

2) Maintaining engine at 2,000 rpm
under no-load (engine is warmed
up sufficiently), check that the
manitor fluctuates between
“LEAN” and “RICH” more than 5
times during 10 seconds.

RICH — LEAN — RICH —

1 time 2times
LEAN — RICH ......
PO —

OR

1) Set “Oxygen sensor monitor” in
the Cn-board Diagnostic Test
Mode .

(See page EF & EG 38).

2} Maintaining engine at 2,000 rpm
under no-load, check to make:
sure that malfunction indicator
lamp on the instrument panel goes
ON and OFF more than 5 times

during 10 seconds.

v
©

{ 0.K.
©

aMONITOR wNOFAL [

CMPS-RPM (REF}
M/R FIC MNT

2000rpm
RICH

RECORD ]

*ECM (ECCS control module) may be the cause of a

problem, but this is rarely the case.

EF & EC-32
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TROUBLE DIAGNOSES

Sensors

@
»

Controt module  Actuators

SEF216M

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

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 actuators.
It is essential that both kinds of signals are proper and stable. At
the same time, it is important that there are no conventional prob-
lems such as vacuum leaks, fouled spark plugs, or other problems
with the engine.

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

A visual check only may not find the cause of the problems, so a
road test with a circuit tester connected to a suspected circuit
should be performed.

Before undertaking actual checks, take just a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer is a very good supplier of information on such
problems, especially intermittent ones. Through interaction with
the customer, find out what symptoms are present and under
what conditions they occur.

Start your diagnosis by looking for “conventional” problems first.
This is one of the best ways to troubleshoot driveability problems
on an electronically controlled engine vehicle.

Verify the complaint.

Isolate the cause.

Repair.

Recheck and be sure no new symptoms have been caused.

hall

)

HA

EF & EC-33 167



TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont'd)

WORK FLOW
CHECK IN SERVICE MANUAL REFERENCE
ITEM & PAGES '
v
LISTEN TO CUSTOMER COMPLAINTS | DIAGNOSTIC WORKSHEET
l EF & EC-35
BASIC INSPECTION | Basic Inispection
' l EF & EC-55
— Do self-diagnostic results exist?*1
No Yes
hd Diagnostic Procedure 22 and Diag-
INSPECTION ON THE BASISOF | nostic Procedure For Trouble Code
EACH MALFUNCTION 11-54.
EF & EC-92 - 127
¥
INSPECTION ON THE BASIS OF EACH SYMPTOM®2 | Diagnostic Procedures 1 - 21
EF & EC-58 - 91
Y
REPAIR/REPLACE
FINAL CHECK
NG Confirm that the trouble is completely fixed by performing Basic Inspec- | | Basic Inspection
" | tion and Test Drive. EF & EC-55
l QK.
CHECK OUT

*1: If the on-board diagnostic system cannot be performed, check main power supply and ground cir-

cuit. (Refer to EF & EC-92.)
*2: If the trouble is not duplicated, refer to EF & EC-36.
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TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick

CEY POINTS and Accurate Repair (Cont'd)
DIAGNOSTIC WORKSHEET
WHAT .. Vehicle & engine model There are many kinds of operating conditions that lead to mal- €l
WHEN ... Date, Frequencies functions on engine components. '
WHERE ..... Road conditions A good grasp of such conditions can make trouble-shooting faster
HOW ... Operating conditions, and more accurate. Ask your service advisor to coliect this infor-  MA
Weather conditions, mation.
Symptoms In general, feelings for a problem depend on each customer. it is
important to fully understand the symptoms or under what condi- EM
SEFeOTL tions a customer complains.
Make good use of a diagnostic worksheet such as the one shown Le
below in order to utilize all the conditions for trouble-shooting.
Worksheet sample
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage EE
Incident Date Manuf. Date In Service Date
O Impossible to start 1 Na gombustion O Partial combustion
7 Startabilit [ Partial combustion affected by throttle position CL
y [0 Partial combustion NOT affected by throttle position
[J Possible but hard to start O Others [ ] WT
O Idlin O No fast idle [0 Unstable O High idle O Low idle
9 O Others | ]
Symptoms
[ Stumble ] Surge 01 Knock O Lack of power AT
O Driveability O intake backfire O Exhaust backfire
O Cthers [ | eg
3 At the time of start [ While idling
O Engine stall (] While accelerating 00 While decelerating
O Just after stopping O While loading BA
Incident occurrence O Just after delivery O Recently
[ In the maorning 1 At night O in the daytime
Frequency O All the time O Under certain conditions O Sometimes BR
Weather 0O Not affected [0 Fine {1 Raining O Snowing O Others [ 1
Temperature 0 Hot 1 Warm 0 Coal O Cold 0 Humid °F ST
O Cold O During warm-up O After warm-up
Engine conditions o I | | 1 | | | I | BF
Engine speed g 2,000 4,000 6,006 8,000 rpm
Road conditions O In town J In suburbs O Highway O Off road {up/down) HA
O Not affected
O At starting O While idling O At racing EL
O While accelerating O While cruising
Driving conditions O While decelerating A While turning (RH/LH)
. IBX
Vehiclespeed | , | | o, | 4 o 4 i 4 | :
0 10 20 30 40 50 60 MPH
Malfunction indicator lamp O Turned an [1 Not tumed on

EF & EC-35 169
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

-‘!/THIS is the
symptom,
isn'tit? /

SEF235G

and Accurate Repair (Cont’d)

INTERMITTENT PROBLEM SIMULATION

In order to duplicate an intermittent problem, it is effective to cre-
ate similar conditions for component parts, under which the prob-
lem might occur.
Perform the activity listed under
Service procedure and note the resuit.

Variable factor

Influential part

Target condition

Service procedure

) i Made lean Remove vacuum hose and apply vacuum.
1 | Mixture ratio Pressure regulator -
Made rich Remove vacuum hose and apply pressure.
o Camshaft position Advanced Rotate distributor clockwise.
2 | Ignition timing
sensor Retarded Rotate distributor counterclockwise.
Oxygen sensor Suspended Disconnect oxygen sensor harness connector.
3 Mixture ratio feedback Port board di - —
control ECM tion ch erform on-board diagnostic system (On-
Operation check board Diagnostic Test Made 11} at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 |Idle speed IAC valve-AAC valve
Lowered Turn idle adjusling screw clockwise.
. . ] Tap or wiggle.
5 Electrical connection | Harness connectors Poor electrical connec- : - - ,
{Electric continuity) and wires tion or improper wiring | face engine rapidly. See if the torque reaction
. of the engine unit causes electric breaks.
_ Cooled Cool with an icing spray or similar device.
6 | Temnperature ECM Heat with a hair drier.
Warmed .
[WARNING: Do not overheat the unit.]
Wet.
[WARNING: Do not directly pour water on
7 | Moisture Electric paris Damp components. Use a mist
' sprayer.]
8 |Electric loads Load switches Loaded Turn on headlamps, air conditioning, rear
defogger, etc.
Closed throttle position _— .
g ! - posil ECM ON-OFF switching Rotate throttle position sensor body.
switch condition
10 | Igniticn spark position | Timing light Spark power check Try 1o flash timing light for sach cylinder using

ignition coil adapter (SST).

problem.

EF & EC-36

& Select the “Variable factor” when the symptom occurs. Perform the “Service procedure’ to try to simulate the intermittent




TROUBLE DIAGNOSES

On-board Diagnostic System

MALFUNCTION INDICATOR LAMP (MIL)

A malfunction indicator lamp has been adopted on all modeis.
This lamp blinks simultaneously with the RED LED on the ECM.

C H E c K Malfunction indicator lamp is located on the instrument panel. MA

MALFUNGTION INDICATOR LAMP EM
SEF217M

1.8

ECM LED
The ECM has only one RED LED.

FE
ECM harness
connector GL
AEC210
M
ON-BOARD DIAGNOSTIC SYSTEM MODES
On-board Diagnestic Test Mode AT
Congition On-board Diagnostic | On-board Diagnostic
Test Mode | Test Mode H
Engine FA
. stopped MALFUNCTION INDI- { SELF-DIAGNOSTIC
Ignition CATOR LAMP CHECK RESULTS
switch in ‘ R&
“ON” posi-
tion Engine
running MALFUNCTION OXYGEN SENSOR BR
@ @EF‘:’ WARNING MONITOR
ST
BF
A
EL
1D

EF & EC-37 _ i



TROUBLE DIAGNOSES
On-board Diagnostic System (Cont’d)
HOW TO SWITCH ON-BOARD DIAGNOSTIC TEST MODES (Without CONSULT)

@ Turn ignition switch “ON”.
(Do not start engine.}

A
I

On-board Diagnostic Test Mode | — o Py~ On-board Diagnostic Test
e MALFUNCTION INDICATOR LAMP " Cﬁm D@ "| Mode | — MALFUNCTION
CHECK. Refer to EF & EC-39. Start engine. WARNING
Refer to EF & EC-39.

(Turn on-board diagnostic test mode
selector on ECM fully clockwise)

!

Wait at least 2 seconds.

{Turn on-board diagnostic test mode
selector fuily counterclockwise)

:

On-board Diagnostic Test Mode Il — o ng .| On-board Diagnostic Test
SELF-DIAGNOSTIC RESULTS i @m D@ "| Mode Il - OXYGEN SEN-
Refer to EF & EC-40. Stant engine. SOR MONITOR

Refer to EF & EC-42.

To erase stored codes it is necessary to turn on-board diagnostic test
mode selector fully clockwise and then turn it fully counterclockwise.

o Turn back on-board diagnostic test mode selector to the
fully counterclockwise position whenever vehicle is in use.

e Switching the modes is not possible when the engine is
running.

¢ When the ignition switch is turned off during diagnosis in
each mode, and then turned back on again after power to
the ECM has dropped off completely, the diagnosis will
automatically return to On-board Diagnostic Test Mode |
but stored codes will remain in memory unless the erasing
procedure has been performed.

172 EF & EC-38



TROUBLE DIAGNOSES

On-board Diagnostic System — On-board
Diagnostic Test Mode |

ON-BOARD DIAGNOSTIC TEST MODE | —
C C MALFUNCTION INDICATOR LAMP CHECK

HE K In this mode, the RED LED in the ECM and the MALFUNCTION M4
INDICATOR LAMP in the instrument panel stay “ON".
If either remain “OFF”, check the bulb in the MALFUNCTION
MALFUNGCTION INDICATOR LAMP INDICATOR LAMP or the RED LED. Ei

SEF217M

LG

ON-BOARD DIAGNOSTIC TEST MOCDE | —
MALFUNCTION WARNING

MALFUNCTION INDICATOR LAMP

RE?)nﬁED Condition Bt
ON When the following malfunctions (malfunction indicator lamp item} are
detected or the ECM’s CPU is malfunctioning. CL
OFF O.K.
_ T
Diagnastic trouble Malfunction
code No.
12 Mass air flow sensor circuit AT
13 Engine coolant temperature sensor circuit
14 Vehicle speed sensor circuit FA
31 ECM (ECCS control medule)
32 EGR function RA
33 Oxygen sensor circuit
35 EGR temperature sensor circuit BR
43 Throttle position sensor circuit
45 Injector leak &7

e These Diagnostic trouble code Numbers are clarified in
On-board Diagnostic Test Mode Il — SELF-DIAGNOSTIC [&
RESULTS. Refer to EF & EC-40.

e The RED LED and the MALFUNCTION INDICATOR LAMP
will turn off when operation returns to normal. But, the [H3
On-board Diagnostic Test Mode Il — SELF-DIAGNOSTIC
RESULTS memory will hold the diagnostic trouble code
until the memory is cleared. To clear SELF-DIAGNOSTIC EL
RESULTS memory, refer to EF & EC-38 (Without CON-
SULT). To clear SELF-DIAGNOSTIC RESULTS memory
(With CONSULT), refer to CONSULT Operation Manual — [D}
Engine.

&5
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TROUBLE DIAGNOSES

On-board Diagnostic System — On-board
Diagnostic Test Mode Il (Self-diagnostic results)

CAUTION:
The mode selector on the ECM must be returned to the fully
counterclockwise position, except when switching the modes.

DESCRIPTION

In this mode, a diagnostic trouble code is indicated by the num-
ber of flashes from the RED LED or the MALFUNCTION INDICA-
TOR LAMP as shown below:

Example: Code No, 12 and Code No. 33
0.6 0.3 06 0.3
—-J——-‘- A

ON o
OFF (

{

S) )S

o
0o 0.3 2.1 06 [t R:] 2.1 Unit: second
Code No. 12 Code No. 33
SEF884L

Display diagnostic trouble code table

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 red LED flashes once for 0.6 seconds and then
it flashes twice for 0.3 seconds. This indicates the number “12”
and refers to a malfunction in the mass air flow sensor. In this
way, all the problems are classified by their diagnostic trouble
code numbers.

The diagnostic results will remain in ECM memory.

Diagnostic Diagnostic
trouble code Detecled items Procedure
No. page

117 Camshaft position sensor circuit EF & EC-95
12 HeHeck Mass air flow sensor circuit EF & EC-98
13 Heneck Engine coolant temperature sensor circuit EF & EC-101
14 Henedk Vehicle speed sensor circuit EF & EC-104
21* Ignition signal circuit EF & EC-107
31 Fewedk ECM EF & EC-109
32 Kenedh EGR function EF & EC-110
33 HeHeck Oxygen sensor circuit EF & EC-114
34 Knock sensor circuit EF & EC-117
35 Heneck EGR temperature sensor circuit EF & EC-119
43 Henedk Throttle position sensor circuit EF & EC-122
45 Hewmeck Injector leak EF & EC-125
54 Signal circuit from A/T control unit to ECM (A/T only) EF & EC-127
.55 No malfunction in the above circuits EF & EC-34

@ : Malfunction indicator lamp item
*: Inspect items causing a malfunction of camshaft position sensor circuit first, if both diagnostic trouble code No. 11 and 21 are
displayed at the same time.

EF

& EC-40



TROUBLE DIAGNOSES

On-board Diagnostic System — On-board

Diagnostic Test Mode Il (Self-diagnostic results)

(Cont'd)

@l

Diagnostic
trouble Detected items Malfunction is detected when ... Check item (remedy)
code No. A
11 Camshaft position ® Eijther 1° or 180° signal is not entered for the first ® Harness and connector (If
sansor circuit few seconds during engine cranking. harness and cannector are Ejf
o Either 1° or 180° signal is not input often enough normal, replace camshaft
while the engine speed is higher than the specified position sensor.)
rpm. e
12 Mass air flow sensor L ® The mass air flow sensor circuit is open or shorted. | ® Hamess and connector (If
Gircuit {An abnormally high or low voltage is entered.) harness and connector are EF &
normal, replace mass air flow EC
sensor.)
13 Engine coolant tempera- |® The engine coolant temperature sensor circuit is ® Hamess and connector EE
ture sensor circuit open or shorted. ® Engine coolant iemperature
{An abnormally high or low output voltage is sensor
entered.) L
14 Vehicle speed sensor # The vehicle speed sensor circuit is open or ® Harness and connector
circuit shorted, # Vehicle speed sensor (pulse
generator) M7
21 Ignition signal circuit ¢ The ignition signal in the primary circuit is not ¢ Harness and connector
entered during engine cranking or running. & Power transistor unit AT
31 ECM e ECM calculation function is malfunctioning. [Hepl'ace ECM (ECCS control '
module).]
32 EGR function ® EGR valve does not operate. e EGR valve F2
{EGR valve spring does not iift.) ¢ EGR and canister control
solencid valve ]
[=)
33 Oxygen sensor circuit # The oxygen sensor circuit is open or shorted. ® Harness and connector RA
{An abnormally high or low output voltage is * Oxygen sensor
entered.) ® Fuel pressure BR
® |njectors
® |ntake air leaks
34 Knock sensor circuit ® The knock sensor circuit is open or shorted. & Harness and connector ST
(An abnormally high or low voltage is entered.) ® Knock sensor
35 EGR temperature sensor |® The EGR temperature sensor circuit is open or ® Harness and connector BE
circuit shorted. . ® EGR temperalure sensor =
{An abnormally high or low voltage is entered.)
43 Throttle pesition sensor | e The throttle position sensor circuit is open or ® Harness and connector Bl
circuit shorted. ¢ Throttle position sensor
{An abnormally high or low voltage is entered.)
45 Injector leak & Fuel leaks from injector. ® Injector EL
54 Signal circuit from A/T ® The A/T communication line is open or shorted. e Harness and connector
control unit to ECM (AT DY
only)
55 None ® None of the above items detected. Refer to EF & EC-34.
*: Ingpect items causing a malfunction of camshaft position sensor circuit first, if both “CAMSHAFT POSITION SENSCR
{No. 11}" and “IGN SIGNAL-PRIMARY (No. 21}" are displayed one after the other.
EF & EC-41 175
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TROUBLE DIAGNOSES

On-board Diagnostic System — On-board

Diagnostic Test Mode Il (Self-diagnostic results)

(Cont’'d)

HOW TO ERASE ON-BOARD DIAGNOSTIC TEST MODE

Il (SELF-DIAGNOSTIC RESULTS)

@ The diagnostic trouble code is erased from the backup
memory on the ECM when the on-board diagnostic test

mode is changed from On-board Diagnostic Test Mode Il to
On-board Diagnostic Test Mode |. Refer to EF & EC-38.

e When the baltery terminal is disconnected, the diagnostic
trouble code will be lost from the backup memory within
24 hours.
¢ Before starting On-board Diagnostic Test Mode Il (Self-di-
agnostic results), do not erase the stored memory.
o Refer to CONSULT Operation Manual — Engine.

On-board Diagnostic System — On-board
Diagnostic Test Mode Il (Oxygen sensor
monitor)

DESCRIPTION

In this mode, the MALFUNCTION INDICATOR LAMP and RED
LED display the condition of the fuel mixture (lean or rich) which
is monitored by the oxygen sensor.

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust gas

(@Air fuel ratio feedback

and RED LED control condition
ON Lean
OFF ooh Closed loop system
il :
@Remains ON or OFF Any condition Open loop system

8

: Maintains the mixture condition present just before switching to open loop.
: Refer to EF & EC-18 for description of mixture ratio feedback system and open loop system.

HOW TO CHECK OXYGEN SENSOR

1. Set On-board Diagnostic Test Mode |l. Refer to EF & EC-38.

2. Start engine and warm it up until engine coolant temperature
indicator points to the middie of the gauge.

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

4. Make sure RED LED or MALFUNCTION INDICATOR LAMP
goes ON and OFF more than 5 times every 10 seconds;
measured at 2,000 rpm under no-load.

EF & EC-42



TROUBLE DIAGNOSES

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 beside the fuse s

Gl

Data link

connector lid.)
for CONSULT
EM
AEC207
3. Tum on ignition switch. LG
NISSAN 4. Touch “START". —
CONSULT Fo
UES30
FE
START
L
| SUB MODE | G
AEC277
5. Touch “ENGINE”. MT
[y SELECIGSVSTEM |
[ ENGINE ] a7
[ AT |
[ AIR BAG ] "
I |
| | RA
L |
AEC211
BR

6. Perform each diagnostic test mode according to the inspec-

tion sheet as follows:
For further information, see the CONSULT Operation Manual §T
— Engine.

[ secect i Mone [
[ WORK SUPPORT
[ SELF DIAG RESULTS
[ PATA MONITOR

Bl

| ACTIVE TEST
[ECM PART NUMBER
[ FuncTioN TEST HA
SEF218M
EL
(B2

EF & EC-43 | 177
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TROUBLE DIAGNOSES

Consult (Cont’d)
FUNCTION
Diagnostic test mode Function Page
This mode enables a technician to adjust some devices faster
Work support and more accurately by following the indications on the CON- EF & EC-45
SULT unit.
Self-diagnostic resuilts Self-diagnostic results can be read and erased quickly. EF & EC-46
Data monitor Input/Output data in the ECM can be read. EF & EC-47
Diagnostic Test Mode in which CONSULT drives some actua-
Active test tors apart from the control modules and also shifts some EF & EC-49
parameters in a specified range.
ECM part number ECM part number can be read. -
Function test vC\fg;:ihuec:eec; :: S(.;:rts)tl':il.ll:‘rér:?te;cl‘;f Ga”-technician to determine EF & EC-50
ECCS COMPONENT PARTS APPLICATION
DIAGNOSTIC TEST MODE
ECCS COMPONENT PARTS SELF- DATA N
Camshaft position sensor (REF) X X
Mass air fiow sensor X X
Engine coolant temperature sensor X X
Oxygen sensor X X X
Vehicle speed sensor X X X
Throttle position sensor X X X X
EGR temperature sensor X X
INPUT | Knock sensor X
Ignition switch (start signal) X X
Air conditioning switch X
Neutral position switch (M/T) X X
{nhibitor switch (A/T) X X
Power steering pressure switch X X
| Soft closed throttle position switch X
Battery X
Injectors X X X
Power transistor (ignition timing) X X (!gnition X X
signal)
IAC valve-AAC valve X X X
gllj': Es‘z and canister control solenoid X X X
Air conditioning relay X
Fuel pump refay X X X
Cooling fan relay X X
X: Applicable

EF & EC-44




TROUBLE DIAGNOSES

Consult (Cont’d)
WORK SUPPORT DIAGNOSTIC TEST MODE
WORK ITEM CONDITION USAGE
CLOSED TH/SW ADJ CHECK THE THROTTLE PQOSITION SENSCR SIGNAL. [When adjusting throttle position
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING |sensor initial position
THE SENSOR BODY UNDER THE FOLLOWING CON- | Refer to EF & EC-55.
DITIONS.
® |GN SW “ON”
® ENG NOT RUNNING
e ACC PEDAL NOT PRESSED
IGN TIMING ADJ ¢ [GNITION TIMING FEECBACK CONTROL WILL BE | When adjusting initial ignition
HELD BY TOUCHING “START". timing
AFTER DOING SO, ADJUST IGNITION TIMING WITH | Refer to EF & EC-28.
A TIMING LIGHT BY TURNING THE CAMSHAFT
POSITION SENSOR.
IACV-AAC/ ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE When adjusting idle speed
UNDER THE FOLLOWING CONDITIONS.
¢ ENGINE WARMED UP
o NO-LOAD
FUEL PRES RELEASE e FUEL PUMP WILL STOP BY TOUCHING “START" When releasing fuel pressure
WHEN IDLING. from fuel line
CRANK A FEW TIMES AFTER ENGINE STALLS. Refer to EF & EC-166.

EF & EC-45
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TROUBLE DIAGNOSES

Consult (Cont’d)

SELF-DIAGNOSTIC RESULTS DIAGNOSTIC TEST MODE

DIAGNOSTIC ITEM

DIAGNOSTIC ITEM IS DETECTED WHEN ...

CHECK ITEM (REMEDY)

CAMSHAFT POSITICN SEN*

Either 1° or 180° signal is not entered for the first few
seconds during engine cranking.

Either 1° or 180° signal is not input often enough while
the engine speed is higher than the specified rpm.

¢ Harness and connector
(If harness and connector are
normal, replace camshaft
position sensor.}

MASS AIR FLOW SEN

The mass air flow sensor circuit is open or shorted.
(An abnormally high or low voltage is entered.)

® Harness and connector

(I harness and connector are
normal, replace mass air flow
sensor.)

COOLANT TEMP SEN

The engine coolant temperature sensor circuit is open
or shorted.
(An abnormally high or low output voltage is entered.)

¢ Harness and connector
® Engine coolant temperature
Sensor

VEHICLE SPEED SEN

The vehicle speed sensor circuit is open or shorted.

& Harhess and connector
& Vehicle speed sensor {pulse
generator}

IGN SIGNAL-PRIMARY*

The ignition signal in primary circuit is not entered dur-
ing engine cranking or running.

® Harness and connector
& Power transistor unit

{An abnormaily high or low voitage is entered.}

ECM e ECM calculation function is malfunctioning. [Replace ECM (ECCS control
module).]
EGR SYSTEM & EGR valve does not operate. ® EGR valve
(EGR valve spring does not lift.) ® EGR and canister control
solenoid valve
OXYGEN SEN # The oxygen sensor circuit is open or shorted. ® Harness and connector
(An abnormally high or low output voltage is entered.) |® Oxygen sensor
® Fuel pressure
® Injectors
® Intake air leaks
KNOCK SENSOR ® The knock sensor circuit is open or shorted. ® Hamess and connactor

Knock sensor

EGR TEMP SENSOR

The EGR temperature sensor circuit is open or
shorted.
{An abnormally high or low voltage is entered.)

Harness and connector
EGR temperature sensor

* ®

THROTTLE POS! SEN

The throttle position sensor circuit is open or shorted.
{(An abnormally high or low voltage is entered.)

® Hamess and connector
® Throttle position sensor

INJECTOR-LEAK

Fuel leaks from injector.

® Injector

*: Check items causing a malfunction of camshaft position sensor circuit first, if both “CAMSHAFT POSITION SENSOR” and
"IGN SIGNAL-PRIMARY” come qut at the same time.
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TROUBLE DIAGNOSES

Consulit (Cont’d)
DATA MONITOR DIAGNOSTIC TEST MODE

Remarks : ® Specification data are reference values.

® Specification data are output/input values which are detected or supplied by ECM at the connector. al
*Specificationt data may not be directly related to their components signals/values/operations. &
ie. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the spec-
ification data in spite of the ignition timing being not adjusted to the specification data. This IGN TIMING monitors
the calculated data by ECM according to the input signals from camshaft position sensor and other ignition timing  ji4
related sensors. :
# [f the real-time diagnosis results are NG and the on-board diaghostic system results are OK when diagnosing the
mass air flow sensor, first check to see if the fuel pump control circuit is normal. EM
o If the A/F ALPHA is below 100, the ECM is compensating for a rich signal from the oxygen sensor. If it is above g
100, the ECM is compensating for a lean signal from the oxygen sensor.
CHECK ITEM WHEN /
MONITOR [TEM CONDITION SPECIFICATION OUTSIDE SPEC. LC
¢ Tachometer: Connact Almost the same speed as|e Harness and connecior
CMPS, RPM (REF) | Run engine and compare tachometer indication with the P "
the CONSULT value. ® Camshaft position sensor
CONSULT value.
. %?git'r‘]e: After waming up, | |gg 0.85 - 1.35V N | ‘
idle the engine ® Harness and connecior =
MAS AIR/FL SE ® A/C swiich "OFF” ® Mass air flow sensor rE
o Shiit lever “N™ 2,000 rpm 1.3-1.8V
& Harness and connector €L
COOLAN TEMP/S | Engine: After warming up More than 70°C (158°F) * Engine coolant tempera-
ture sensor
02 SEN 0-03Ve06-10v & Harness and connector M7
o Engine: After warming up Maintaining engine speed at LEAN < RICH ® Oxygen sensor
M/R F/C MNT 2,000 rpm Changes more than 5 times | ® Intake air leaks
during 10 seconds. ® Injectors AT
VHCL SPEED SE ® Turn drive wheels and compare speedometer indication | Aimost the same speed as | ® Harness and connector
with the CONSULT value the CONSULT vafue ® Vehicle speed sensor
- L ) & Battery F.@u
BATTERY VOLT ® [gnition switch: ON {Engine stopped} 11 - 14V o ECM power supply circuit
o Throttle valve fully closed 0.3 - 0.7V # Harness and conneclor 4
® [gnition switch: ON ® Throttle position sensor RA&
THRTL POS SEN ; o
(Engine stopped) ¢ Throttle position sensor
Throttle valve fully opened Approx. 4.0V adjustment
=1 0)
L ) ® Harness and connector BR
EGR TEMP SEN ® Engine: After warming up Less than 5.0V e £GR temperalure sensor
START SIGNAL | ® Ignition switch: ON — START OFF — ON ® Harness and connector a7
& Starter switch e
Lr:rottle .‘t‘fa"’e: ON ® Harness and connector
it T & position iti
CLOSED TH/POS L Ignltn_Jn switch: ON & Throtile posalt!c)n s5ensor S3E
(Engine stopped) Throttle valve: * Throttie position sensor
Slightly cpen OFF adjustment
AIR COND SIG ® Engine: After warming up, | A/C switch “OFF” OFF ® Harness and connector M,
idle the engine A/C switch “ON” ON ® Air conditioning switch
Shift lever “P” or “N” ON ¢ Harness and connector
NEUT POSISW | e Ignition switch: ON ® Neutral position/inhibitor EL
Except above OFF switch
10X
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TROUBLE DIAGNOSES

Consult {Cont’d)

CHECK ITEM WHEN

MONITCOR ITEM CONDITION SPECIFICATION OUTSIDE SPEC.
o Encine: Aftor warming u Steering wheel in neutral OFF ® Harness and connector
PW/ST SIGNAL o gthe- engine 9 U, | pasition (forward direction) ® Power steering pressuie
The steering wheel is turned. ON switch
Rear window defoqger is ¢ Harness and connector
oporating. ON . :;?;n\f:indow defogger
LOAD SIGNAL ® |gnition switch: ON . . Refer to EL section
Rear vymdow defogger is not OFF {“REAR WINDOW
operating. DEFOGGER").
® Engine: After warming up [,y 23 .33 msec ® Hamess and connector
& A/C switch “OFF” ' ) ’ ® Injector
INJ PULSE ® Shift lever “N” ® Mass air flow sensor
® No-load 2,600 rpm 2.4 - 3.3 m3ec. ® Intake air system
Idle 20°B.T.D.C.
IGN TIMING ditto & Harness and t_:c_)nnector
2,000 rpm More than 30" B.T.D.C. | ® Camshaft position sensor
Idle 10 - 40%
IACV-AACV ditto ® Harness and connector
2,000 rpm —_ ® |AC valve-AAC valve
& Harness and connector
® Injectors
. . Maintaining engine speed at . o & Mass air flow sensor
A/F ALPHA ® Engine: After warming up 2,000 rpm 75 - 125% o Oxygen sensor
& Canister purge line
® Intake air system
& Harness and connector
AIR COND RLY @ Air conditioning switch OFF — ON GFF — ON & Air conditioning switch
& Air conditioning relay
# [gnition switch is turned to ON (Operates for 5 seconds)
e Engine running and cranking ON e Harmess and connector
FUEL PUMP RLY | & When engine is stopped (stops in 1.5 seconds) & Fuel pump relay
Except as showh above OFF
Engine coolant temperature OFF
is 94°C (201°F) or less
o After warming up engine, | Engine coolant temperature ® Harness and connector
COOLING FAN idle the engine. is between 85°C (203°F) and LOW ® Cooling fan relays
® A/C switch “OFF" 104°C (219°F). ® Copling fan
Engine coolant temperature HIGH
is 105°C (221°F) or more
: i?(:glszt?: a‘alro\.;ir,mmg UP | 1dle ON ® Harness and connector
EGRC SOLNV o Shift lever “N' e EGR and canister contral
® No-load 2,000 rpm OFF solenoid valve
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TROUBLE DIAGNOSES

ACTIVE TEST DIAGNOSTIC TEST MODE

Consuit (Cont’d)

TEST ITEM

CONDITION

JUDGMENT

CHECK ITEM (REMEDY}

FUEL INJECTION
TEST

Engine: Return to the original trouble
condition

Change the amount of fuet injection
with the CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Fuel injectors
Oxygeh sensors

IACV-AACHN
OPENING TEST

Engine: After warming up, idle the
engine.

Change the 1AC valve-AAC valve
apening percent with the CONSULT.

Engine speed changes according to
the opening percent.

Harness and connector
IAC valve-AAC valve

ENG COOLANT
TEMP

Engine: Return to the original troubie |
condition

Change the engine coolant tempera-
turg with the CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector

Engine coolant temperature sensor

Fuel injectors

IGN TIMING TEST

Engine: Return to the original trouble
condition

Timing light: Set

Retard the ignition timing with the
CONSLULT.

If trouble symptom disappears, see
CHECK ITEM.

Adjust initial ignition timing

® Engine: After warming up, idle the ® Harness and connector
engine. ® Compression
POWER BALANCE |® A/C switch “OFF"” Engine runs rough or dies ¢ injectors
TEST e Shift lever “N” ' ¢ Power transistor
# Cut off each injector signal one at a # Spark plugs
time with the CONSULT. ® Ignition coils
& [gnition switch: ON
'?gso*rl_ ING FAN e Tuwm the cooling fan “ON” and Cooling fan moves and stops. : gitr)ﬁsgsf::dmﬁgrector

“OFF” with the CONSULT.

FUEL PUMP RLY
TEST

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

Fuel purnp relay makes the operating
sound.

Harness and connector
Fuel pump relay

EGRC SOLENCID
VALVE

Ignition switch: ON
Turn solenoid valve “ON" and
“OFF” with the CONSULT and listen

1o operating sound.

Each solenoid valve makes an operat-
ing sound.

Harness and connector
Solencid valve

SELF-LEARN
CONT TEST

In this test, the coefficient of self-learning contral mixture ratio returns to the original coefficient by touching “CLEAR”

onh the screen.

EF & EC-49
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TROUBLE DIAGNOSES

_ Consult (Cont’d)
FUNCTION TEST DIAGNOSTIC TEST MODE
F TEST
UNC;'.%UI . ES CONDITION JUDGEMENT CHECK ITEM {(REMEDY)
® |gnition switch: ON
SELF-DIAG (Engine stopped) _ -
RESULTS » Displays the results of on- Objective systemn
board diagnostic system.
# Ignition switch: ON
(Engine stopped) #® Hamess and connector
@ Soft closed throttle pOSitiOﬂ Throttle valve: Opened OFF * .(rsh(;?tttlleozgzIi'til'?:'—‘ot?leensgglhon
CLOSED THROT- switch circuit is tested cwch) P
TLE POSI when throttle is opened & Throttie position sensor
(SOFT GLOSED and closed fully. P o
THROTTLE POS ("CLOSED THROTTLE (Soft closed throttle position
SWITCH CIRCUIT) | POSI” is the test item _sr";'tcr}) Ell.d ‘Esme”t
name for the vehicles in Throttle valve: closed ON © Irollle linkage
which idle is selected by ® Verify operation in DATA
throttle position sensor.) MONITOR mode.
. . ® Harness and connector
* ‘(g:;%lss":;ﬁ;eghl ® Throttle position sensor
THROTTLE POSI | @ Throttle position sensor ?a:f: d(T_hr?:'rzt‘J:"\’;iﬂ"f’ull More than | * Zz.rjst:ﬁ:;s‘m" sensor
SEN CKT circuit is tested when throt- | P Y l3.0v s e
Hle is onenad and closed closed) # Throttle linkage
ful P ® Verify operation in DATA
v MONITOR mode.
® |gnition switch: ON oH d ‘
(Engine stopped) | OUT OF N/P-RANGE OFF . Na":esl's a",t, °°”"E?f E/f
NEUTRAL POSI SW | e Neutral position switch/ lnf;'bir;r'ﬁ't:;” swite
CKT inhibitor switch circuit is . I .
. . ¢ Linkage + Inhibitor switch
tested when shift lever is IN N-RANGE ON adiustment
manipulated. l
* :%r::t';lss":gm;ghl ® Harness and connector
g pP . . . ® Fuel pump
FUEL PUMP ® Fuel pump circuit is tested | There is pressure pulsation on the fuel o Fuel pump rela
CIRCUIT by checking the pulsation | feed hose. pump reay
. » Fuel filter clogging
in fuel pressure when fuel
. & Fuel level
tube is pinched.
® [gnition switch: ON
(Engine stopped)
EGRC SOL/V # EGR control-solenoid valve | The solenoid valve makes an operating * Harness and connector
CIRCUIT circuit is tested by checking | sound every 3 seconds. ® EGR control-solenoid valve
solenoid valve operating
noise.
® |gnition switch: ON
{Engine stopped) . * Harness and connector
COOLING FAN ) T & The cooling fan rotates and stops every .
CIRCUIT & Cooling fan circuit is tested 3 seconds ¢ Cooling fan motor

by checking cooling fan
operation.

¢ Cooling fan relay

184
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TROUBLE DIAGNOSES

Consult (Cont'd)

FUNCTION TEST
[TEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

START SIGNAL
CKT

@ |gniticn switch: ON —
START

& Starl signal circuit is tested
when engine is started by
operating the starter. Bat-
tery positive voltage and
water temperature before
cranking, and average bat-
tery positive voltage, mass
air flow sensor output volt-
age and cranking speed
during cranking are dis-
played.

Start signal: OFF — ON

# Harness and connector
# Ignition switch

PW/ST SIGNAL
CIRCUIT

® Ignition switch: ON
(Engine running}

® Power steefing circuit is
tested when steeting wheel
is rotated fully and then set
to a straight line running
position.

Locked position

ON

Neutral position

OFF

® Harness and connector

® Power steering pressure
switch

® Power steering oil pump

VEHICLE SPEED
SEN CKT

® Veghicle speed sensor Cir-
cuit is tested when vehicle
is running at a speed of 10
km/h (8 MPH} or higher.

Vehicle speed sensor input signal is

greater than 4 km/ (2 MPH)

® Harness and connector
* Vehicle speed sensor
# Electric speedometer

IGN TIMING ADJ

® After warming up, idle the
engine.

® Ignition timing adjustment
is checked by reading igni-
tion timing with a timing
light and checking whether
it agrees with specifica-
tions.

The timing light indicates the same value

on the screen.

® Adjust ignition timing (by
moving camshaft position
sensor or distributor)

& Camshaft position sensor
drive mechanism

MIXTURE RATIO
TEST

® Air-fuel ratio feedback cir-
cuit (injection system, igni-
tion system, vacuum
system, etc.) is tested by
examining the oxygen sen-
sor output at 2,000 rpm
under non-loaded state.

e OXYGEN SENSOR COUNT: More than

5 times during 10 seconds

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

® |GNITION SYS (Spark
plug, power transistor, igni-
tion cail, harness or con-
nector)

* VACUUM SYS (Intake air
leaks)

® Oxygen sensor circuit

® Oxygen sensor operation

® Fuel pressure high or low

® Mass air flow sensor

EF & EC-51
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TROUBLE DIAGNOSES

Consult (Cont’'d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

POWER BALANCE

& After warming up, idle the
engine.

& Injector operation of each
cylinder is stopped one
after another, and resultant
change in engine rotation is
examined to evaluate com-
bustion of each cylinder.
(This is only displayed for
models where a sequential
multiport fuel injection sys-
tern is used.)

Difference in engine speed is greater than
25 rpm before and after cutting off the

injector of each cylinder.

# |njector circuit (Injector,
harness or connector)

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

& Compression

# Valve timing

IACV-AACHN
SYSTEM

& After warming up, idie the
engine.

® |AC valve-AAC valve sys-
tem is tested by detecting
change in engine speed
when IAC valve-AAC valve
opening is changed to 0%,
20% and 80%.

Difference in engine speed is greater than
150 rpm between when valve opening is
at 80% (102 steps) and at 20% (25

sleps).

¢ Harness and connector

® |AC valve-AAC valve

® Air passage restriction
between air inlet and 1AC
valve-AAC valve

# IAS (ldle adjusting screw)
adjustment
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TROUBLE DIAGNOSES

SEF280k

Red
f projection

Protector
AATI87

Il

Bend

Break
SEF291H

e
~ Perform ECM in-
put/output signal
inspection before

RED LED

—HcHECK—
-~ ~
/ 1\

Malfunction indicator
lamp

AEC212

Diagnostic Procedure

CAUTION:
1.

Before connecting or disconnecting the ECM harness con-
nector to or from any ECM, be sure to turn the ignition
switch to the “OFF” position and disconnect the negative
battery terminal in order not to damage ECM as battery
positive voltage is applied to ECM even if ignition switch
is turned off. Failure to do so may damage the ECM.

When connecting ECM harness connector, tighten secur-
ing bolt until red projection is in line with connector face.

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

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

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions properly
or not. Refer to EF & EC-153.

After reviewing the above items, perform On-board Diag-
nostic Test Mode Il (Self-diagnostic results) and driving
test.

MA

EM

LG

EF &
EC

FE

CL

MT

AT

FA

RA

BR

ST

BF

HA

EL
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TROUBLE DIAGNOSES

Diagnostic Procedure (Cont’'d)

7. When measuring ECM controlled components supply voit-
age with a circuit tester, separate one tester probe from the
other.

If the two tester probes accidentally make contact with
each other during measurement, the circuit will be shorted,
resulting in damage to the ECM power transistor.

Circuit tester _o_

SEF220M

EF & EC-54



TROUBLE DIAGNOSES

Basic Inspection

SEF1421

BEFORE STARTING

1. Check service records for any recent
repairs that may indicate a related
problem, or the currert need for sched-
uled maintenance.

2. Open engine hood and check the fol-
lowing:

+ Hamess connectlors for proper connec-
tions

# Vacuum hoses for splits, kinks, and
proper connections

* Wiring for proper connecticns, pinches,
and cuts

Data link
connector
for CONSULT

AEC207

SEF144|
B IGNTIMINGAD, B [ ]
- — CONDITION SETTING — —
IGN/T FEEDBACK: HOLD
= = = MONITOR= = =
CMPS-RPM (REF)  650rpm
IGN TIMING 20BTDC
CLOSED TH/POS  ON
AEC2T8
ﬂ Timing
light )
4 —
- sl N
-
K -
SEF284G

l

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT” to the data link
connector for CONSULT and select
“ENGINE” from the menu. Refer to EF &
EC-43.

|

DOES ENGINE START? No .| Goto &
Yes
A
CHECK IGNITION TIMING. N-G; Adjust ignition timing by
1. Warm up engine sufficiently. "| tuming camshaft position
2. Select “IGN TIMING ABJ" in sensor, Refer to EF & EC-
“WORK SUPPORT” mede. 28.

3. Touch “START".
4. Check ignition timing at idle
using tirming light.
Ignition timing:
200+2° B.T.D.C.

. Warm up engine sufficientty.

. Stop engine and disconnect
throtlle position sensor harness
connector.

. Start engine.

4. Check ignition timing at idle

using timing light.

Ignition timing:
20°+x2°B.T.D.C.

0

[ ]

&

(Go to &) on next page.)

EF & EC-55
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TROUBLE DIAGNOSES

#iGNTMING ADJ B[]
L. — CONDITION SETTING — —
IGN/T FEEDBACK: HOLD
= = =MONITOR = = =
GMPS-RPM (REF)

IGN TIMING
CLOSED TH/POS

650rpm
20BTDC
ON

AEC278

B THRTL POS SEN ADJ B[ |
% % % % ADJMONITOR % % ¥ ¥ |
THRTL POS SEN  0.44V
= = =MONITOR= = =

CMPS-RPM (REF)
CLOSED TH/POS

887rpm
ON

AEC279

Basic Inspection (Cont'd)

®

l

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 65050
rpm (A/T in “N” position)?

N.G.

OR
When disconnecting throttle posi-
tion sensor harness connector,
does engine speed fall to 650+50
rpm (A/T in “N” position)?

oy
&)

-

Adjust engine speed by

"1 turning idle adjusting

SCiew.

- CONNECT
o

HS.

SEF148]

DISCONNECT

€ A

,aue N

~— Clesed throttle
position switch
connector

'Q]

SEF026M

6]
CHECK THROTTLE POSITION SENSOR | N-G.| 1. Adjust output voltage by
IDLE POSITION. (MT model only). "1 rotating throttle position
1. Perform “THRTL POS SEN. sensor body.”
= ADJ.” in “WORK SUPPORT” 2. Disconnect throttle posi-
mode. tion sensor harness
2. Check that output voltage of connector for a few sec-
throttle position sensor is onds and then recon-
approx. 0.3 to 0.7V. (Throttle nect it.
valve fully closes.) and 3. Confirm that “CLOSED
“CLOSED TH/POS” stays’ TH/POS” stays “ON”
“ON", using CONSULT.
OR
"@. Measure output voltage of throttie
A=/ position sensor using voltmeter,
and check that it is approx. 0.3 to
0.7V. (Throttle valve fully closed.)
OK
CHECK CLOSED THROTTLE POSITION | N.G.[ 1

SWITCH IDLE POSITION (AT model
anly).

Check closed throttle position switch OFF
—» ON engine speed with circuit tester,
closing throttle valve manually.

Closed throttle position switch OFF —
ON engine speed

900+ 150 rpm (“N” position)

OK.

(Go to on next page.)

EF & EC-56

A4

1. Adjust continuity signal

by rotating throttle posi-
tion sensor body.

2. Disconnect throtile posi-

tion sensor harness
connector for a few sec-
onds and then recon-
nect it.

3. Confirm that “CLOSED

TH/POS” stays “ON”
using CONSULT.




TROUBLE DIAGNOSES
Basic Inspection (Cont’d)

8]
#MONITOR «NOFAIL [ ] i
START SIGNAL OFF 8] Gl
SLOSED TH/ROS o CHECK SWITCH INPUT SIGNAL. N.G.[ Repair or replace the mal-
NEUT POSI SW ON Select the following switches in "] functioning switch or its
PW/ST SIGNAL OFF “DATA MONITOR” mode, circuit. For start signal, (A
a) Start signal, refer to EF & EC-129.
b} Closed throttle position, For closed throttle position, 2
¢) Air conditioning signal, refer to EF & EC-122.
l RECORD _l d) Neutral position/Inhibitor For Neutral position/
AEC213 @) Power steering pressure switch, Inhibitor switch, refer to EF
B and check the switches’ & EC-147. LG
ON-OFF operation. _ For power steering pres-
OR sure switch, refer to EF &
.‘ﬁ'. Perform ECM INPUT/QUTPUT EC-145.
&2/ SIGNAL INSPECTION. Refer to For air conditioning signal,
EF & E{C-153 and test terminals refer to HA section. FE
. 20, 34, 41, and 43.
i g / § lO.K.
A
S E cL
SEF 150 READ SELF-DIAGNOSTIC RESULTS. Yes | Go to the relevant inspec-
! 1. Perform “SELF-DIAG " tion procedure. Refer to W7
El RESULTS” mode. EF & EC-40.
B SELF-DIAG resuLTs M) 2. Read out self-diagnostic results.
3. Is a failure detected? AT
FAILURE DETECTED  TIME OR
« NO SELF DIAGNOSTIC .'ﬁ'. 1. Set “SELF-DIAG RESULTS"
FAILURE INDICATED. A=y mode in On-board Diagnostic EA
Test Mode Il. (Refer to EF &
FURTHER TESTING MAY EC-38
BE REQUIRED. ** -38.)
2. Count the number of RED LED : BA
[ERASE || PRINT | or malfunction indicator lamp
SEF27L flashes and read out the diag-
nostic trouble code. BR
3. Are the diagnostic trouble code
| / ' being output?
' 8T
~ - l No
—[CHECK™ INSPECTION END BE
~ / ~
Malfunction indicator H:[]A
RED LED lamp
AEC212 L
Z[
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TROUBLE DIAGNOSES

a BACTVETESTE [ Diagnostic Procedure 1 — High Idling after
SELF-LEARN 100% Warm-up
CONTROL
= == = MONITOR == == = n
CMPS.‘ATQP‘“FAE(NTE/FS) ;ifép'" CHECK INTAKE AIR LEAK. Yes | Discover air leak location
SN o0V 1. Select “SELF-LEARNING ™ and repair.
A/F ALPHA 112% CONT” in “ACTIVE TEST”
mode. '
[ CLEAR 2. Clear the self-learning control
AEC280 coefficient by touching
“CLEAR".
1] 3. Does the engine speed drap?
OR
DiszonECT 1. Disconnect oxygen sensor har-
3 ness connectors.
7. 2.\ 11y ,'4 2. After racing engine at 2,000 rpm

Sxygen I ~ - under no load for about 30
ensor 1 ._,‘\ -5 seconds, does the engine
- ~ speed drop?

No
SEF226M
= CHECK THROTTLE LINKAGE. N-G; Repair throttle linkage or
1. Check that throttle linkage moves "| sticking of throtile valve.
smoothly.

2. Confirm that throttle valve both fully
apens and fully closes.

=

INSPECTION END

SEF082M

DISCONNECT Diagnostic Procedure 2 — Hunting

€

A/ CHECK OXYGEN SENSOR. Yes | Check oxygen sensor.
ﬂ:l-_‘ When disconnecting oxygen sensor har- | Refer to EF & EC-114.
/1N ness connector, is the hunting fixed?
No
rayi

pa—

I

rdd

(Goto @ oh next page.)

SEF307G
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TROUBLE DIAGNOSES

BACTIVETESTE [ ]

k % k *POWER BALANCE¥ % %
= ==MONITOR ===

CMPS-RPM (REF)  712rpm
MAS AIR/FL SE 1.02v
IACV-AAC/V 7%

B2 (][] vesr
N [ | I el

AEC281

F Fuel injectar connector

’ \Si‘;\g%//{ é\oasm

\

SEF879J

SEC547A

Diagnostic Procedure 2 — Hunting (Cont’d)

®

|

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE"
in “ACTIVE TEST" mode.
2. Is there any cylinder which does
not produce a momentary
engine speed drop?

No |Goto ] .

OR
When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?

Yes

Y

h 4

CHECK SPARK PLUGS.
Remove the spark plugs and check for

N.G.| Repair or replace spark

fouling, etc.
J' OK.

Y

piug(s).

CHECK EGR VALVE.
Check EGR valve for sticking.

N.G. Repair or replace.

h 4

=

INSPECTION END

EF & EC-59
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TROUBLE DIAGNOSES

Diagnostic Procedure 3 — Unstable Idle

CHECK EGR VALVE.
Check EGR valve for sticking.

N.G.

Repair or replace.

=

Y

PERFORM POWER BALANCE TEST.

1. Perform “POWER BALANCE"
in “ACTIVE TEST” mode.

2. Is there any cylinder which does
not produce a momentary
engine speed drop?

OR

No

Gowo A

SECE47A
WACTIVETESTE [ ]
k % %k *POWER BALANCE® * & ¥
= = = MONITOR = = =
CMPS-RPM {REF} 712rpm -
MAS AIR/FL SE 1.02V
IAGV-AAC/Y 37%
| ER{ER KRS
i
AEC281

57

Fuel |n]ector connector \

/\t\x//ﬁ Y

SE FDBSM

Ignition wire

Spark plug

SEF282G

SEFB78.

When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
neot produce a momentary engine
speed drop?

Yes

CHECK IGNITION SPARK.

1. Disconnect ignition wire from rocker
cover.

2. Connect a known good spark plug to
the ignition wire.

3. Piace end of spark plug against a suit-
able ground and crank engine.

4. Check for spark.

N.G.

Check ignition wire, distrib-

0K

Y

"] utor cap and connections.

CHECK SPARK PLUGS.
Remove the spark plugs and check for

N.G.

Repair or replace spark

fouling, etc.
l OK.

{Go to () on next page.)

EF & EC-60

71 plug(s).




TROUBLE DIAGNOSES

Suitable tool

Cries

SEF730L,

B FUEL PRES RELEASE B

FUEL PUMP WiLL STOP BY
TOUCHING START IN IDLING.
CRANK A FEW TIMES AFTER
ENGINE STALL.

]

SEF379)

MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START.

2000 2200

[ next ||

By
START |

SEFt15L

#MONITOR & NO FAIL

]

2000rpm
RIGH

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

RECORD |

AEC282

Diagnostic Procedure 3 — Unstable Idle

(Cont’'d) ®
l
CHECK INJECTOR. No [ check injector(s) and cir-
Does each injector sound like it is operat- "1 cuit(s). Refer to EF & EC-
ing at idle? 131,
Yes
hd
CHECK FUEL PRESSURE. N.G.|" check fuel pressure
1. Perform “FUEL PRESSURE regulator, fuel pump and
RELEASE" in “WORK circuit. Refer to EF & EC-
SUPPORT"” mode in order to 133 and 166.
release fuel pressure to zero.
2. install fuel pressure gauge and
check fuel pressure.
At idle: .
Approx. 235 kPa (2.4 kg/icm?,
34 psi)
OR
.ﬁ’. 1. Release fuel pressure to zero.
A= Refer to EF & EC-166.
2. Install fuel pressure gauge and
check fuel pressure.
O.K
CHECK OXYGEN SENSOR. N.G.["Replace oxygen sensor.
1. Start engine and warm it up "
sufficiently.

OR

2. Perform "MIXTURE RATIO
TEST” in “FUNCTION TEST”
mode.

@ 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”
maore than 5 times during 10

seconds.

RICH—LEAN—RICH—
img mes

LEAN—RICH.......

OR
. Set “Oxygen sensor monitor” in
On-board Diagnostic Test Mode
li. Refer to EF & EC-38.

2. Maintaining engine at 2,000 rpm
under no-load, check to make
sure that malfunction indicator
lamp or RED LED on the ECM
goes ON and OFF more than 5
times during 10 seconds.

lO.K.

(Go to (B) on next page.)

EF & EC-61

FE

CL

MT

F&

R&

BR

HIA

EL

[0
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TROUBLE DIAGNOSES

RED LED jamp

Maifunction indicator

AEC212

B GNTIMINGAD) B []

iGN FEEDBACK: HOLD
= = =MONITOR= ==
CMPS-RPM (REF)  650rpm

IGN TIMING 20BTDC
CLOSED TH/POS  ON

l- — CONDITION SETTING — —

AEC278

Diagnostic Procedure 3 — Unstable Idle

(Cont’d)

@ l

CHECK IDLE ADJ. SCREW CLOGGING.
1. Perform “IGN TIMING ADJ" in
“WORK SUPPORT” mode and
touch “START".
2. Can you set engine speed at
650 =50 rpm (in “N" position)
by turning idle adjusting screw?

No

OR
1. Disconnect throttle position sen-
sor harness connector.
2. Can you set engine speed at
650 =50 rpm {in “N” position}
by turning idle adjusting screw?

=
(&)
1=

=

Yes

E \d

Check for IAC valve-AAC

"| valve clogging or throttle

valve clogging.

CHECK COMPRESSION PRESSURE.
& Check compression pressure.
Standard: kPa (kg/em?, psi)/300 rpm
1,226 (12.5, 178)
Minimum: kPa (kg/cm?, psi)/300 rpm
1,030 (10.5, 149}
Difference between each cylinder:
kPa (kg/cm?, psi)/300 rpm
98 (1.0, 14)

N.G.

Q.K.

[m Y

Check pistons, piston

"] rings, valves, valve seats

and cylinder head gaskets.

CHECK ECM HARNESS CONNECTOR.

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

nector. Refer to EF & EC-153.

N.G.

O.K

m y

TRY A KNOWN GOOD ECM*

lO.K.

INSPECTION END

SEM255D

Repair or replace.

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

EF & EC-62




TROUBLE DIAGNOSES

SEF380I
MAcTIVE TEST IR
FUEL PumP RELAY ON
= ==MONITOR===
CMPS-RPM (REF}  Orpm
AEC283

R

SEF084M

\o

SEF1441
Ignition wire
Y
- Spark plug
4
i »
SEF282G

Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold

&l
1] _
CHECK BATTERY AND STARTER. N-G_- Repair or replace. WA
Check battery and starter condition. Refer " -
to EL section (“SPECIFIC GRAVITY
CHECK?”, "BATTERY") and (*SDS", &0
“STARTING SYSTEM — Starter — 7). ’
OK
LG
CHECK FUEL PRESSURE. No .| Check fuel pump and cir-
1. Turn ignition switch “ON”. "| cuit. Refer to EF & EC-
=/ 2. Perform “FUEL PUMP RELAY” 133.
in “ACTIVE TEST"” mode.
3. Pinch fusl feed hose with fin- FE
gers.
Is fuel pressure pulsation felt ~
on the fuel feed hose? Gl
OR
<P 1. Pinch fuel feed hose with fin- .
B gers, T
2. When cranking the engine, is
there any pressure on the fuel AT
feed hose? ’
Yes
FA
CHECK IAC VALVE-AAC VALVE. Yes | Check IAC valve-AAC
When pressing accelerator pedal 1/4 7| vaive and circuit. Refer ta EA
open, can you start the engine. EF & EC-136.
No
BR
ﬂ A 4
CHECK IGNITION SPARK. N.G.; Check ignition coil, power &7
1. Disconnect ignition wire from rocker "| transistor unit and their o
cover, circuits. Refer to EF & EC-
2. Connect a known good spark plug to 107. BE
the ignition wire. ©
3. Place end of spark plug against a suit-
able ground and crank engine. M,
4. Check for spark.
OK.
EL
(Go to (&) on next page.)
DX
EF & EC-63 197



TROUBLE DIAGNOSES

Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold

(Contd) @

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc. .

N.G.| Repair or replace spark

SEF879J

S

| plug(s).

SEF837K

CHECK INJECTOR.

1. Remove camshatt position sensor from
engine. (Camshaft position sensor har-
ness connector should remain con-
nected.)

2. Disconnect ignition coil harness con-
nector.

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

4. When rotating camshaft position sensor
shaft, does each injector make an
operating sound?

No | Check injector(s) and cir-

198

Yes

‘y

"| cuit(s). Refer 1o EF & EC-
131.

CHECK ECM HARNESS CONNECTOR.

Check the ECM pin terminals for damage
or poor connection of ECM harness con-
nector. Refer to EF & EC-153.

N.G.| Repair or replace.

oK

B v

h 4

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to EF & EC-92,

N.G.| Repair or replace.

4

0K
El v

TRY A KNOWN GOOD ECM*

|

INSPECTION END

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

EF & EC-64
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1] B ACTVETESTE Diagnostic Procedure 5 — Hard to Start or
Impossible to Start when the Engine is Hot
FUEL PUMP RELAY ON al
= = = MONITOR = = = ’!gHECK FUEL PRESSURE No [ Check fuel pump and cir-
CMPS-RPM (REF)  Orpm B) [ Tum igniton switch “ON”. > cuit, Refer to EF & EC- m
2. Perform “FUEL PUMP RELAY” 133,
in “ACTIVE TEST” mode.
3. Pinch fuel feed hose with fin-
gers. , EM

Is fuel pressure pulsation felt

AEC283 on the fuel feed hose?
OR e
<= 1. Pinch fuel feed hose with fin-
.‘ .4!_'%_" gers.
2. When cranking the engine, is
there any pressure on the fuel
feed hose?
l Yes FE
PCHECK FUEL VAPOR. Yes | Check fuel properties.
1. Disconnect fuel pressure regulator vac- " oL

uum hose and plug hose.

j )\' 2. Can you start engine?

SEF084M
No ;
| MT

CHECK INJECTOR.
Does each injector sound like it is operat-
ing at idling?

No [ Check injector(s) and cir-

cuit(s}. Refer to EF & EC-
131,

AT

Yes '

CHECK IGNITION SPARK. N.G.["check ignition coil, power

1. Disconnect ignition wire from rocker transistor unit and circuits.
COver. Refer to EF & EC-107. .

2. Connect a known good spark plug to RA&
the ignition wire.

3. Place end of spark plug against a suit-
able ground and crank engine. BR

4. Check for spark. ‘

A d

lO.K.
B . ST
CHECK ECM HARNESS CONNECTOR. |- | Repair or replace.
Check the ECM pin terminals for damage -
or poor connection of ECM hamess con- BE
nector. Refer to EF & EC-153.
Suitable teool lO'K'
16| HA
CHECK ECM POWER SUPPLY AND N.G.| Repair or replace.
SEF730L GROUND CIRCUIT. "
Refer to EF & EC-92. BL
4] l O.K.
ignition wire | 71
TRY A KNOWN GOOD ECM* D%

'

INSPECTION END

Spark plug

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

SEF282G

EF & EC-65 199
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TROUBLE DIAGNOSES

Diagnostic Procedure 6 — Hard to Start or
Impossible to Start under Normal Conditions

Spark plug

SEF282G

SEF879)

EF & EC-66

1
CHECK BATTERY AND STARTER. N'(i Repair or replace.
Check battery and starter operation. " '
Refer to EL section (“SPECIFIC GRAV-
ITY CHECK", “BATTERY"} and {“SDS",
“STARTING SYSTEM — Starter — ).
O.K.
SEF380I
No ;
) CHECK FUEL PRESSURE. . | Check fuel pump and cir-
2 BACTIVETESTA 1. Turn ignition switch “ON”. "| cuit. Refer to EF & EC-
2. Perform “FUEL PUMP RELAY" 133.
FUEL PUMP RELAY ON in “ACTIVE TEST” mode.
— — — MONITOR = = — 3. ;::gh tuel feed hose with fin-
CMPS-RPM (REF)  Orpm Is fuel pressure pulsation felt
on the fuel feed hose?
OR
‘fi!g?. 1. Pinch fuel feed hose with fin-
0 OFF £/ gers,
2. When cranking the engine, is
AEC283 there any pressure on the fuel
feed hose?
2 ‘ \\\’(; ) \\ Yes
a s
4\-'\ % v
\ CHECK IGNITION SPARK. N'G_' Check ignition coil, power
2 1. Disconnect ignition wire from rocker transistor unit and circuits.
N , iu cover. Refer to EF & EC-107.
‘r\ 2. Connect a known good spark piug to
> l R A LA the ignition wire.
— <= 7 3. Place end of spark plug against a suit-
'«« Pinch fuel feed hose able ground and crank engine.
N gﬁ 4. Check for spark.
< SEF084M i OK.
14
ition wi CHECK SPARK PLUGS. N.G.I'Renair or replace spark
gnition wire Remove the spark plugs and check for "1 plug(s).
fouling, etc. _
l OK.
(Go to (&) on next page.)
\




TROUBLE DIAGNOSES

o]

/@@
S

SEF144l

Diagnostic Procedure 6 — Hard to Start or
Impossible to Start under Normal Conditions

(Contd) @

CHECK INJECTOR FOR LEAKAGE.
When pressing accelerator pedal fully,
can you start the engine.

Yes | Check injector(s) for leak-

"| age. Refer to EF & EC-
125,

SEF837K

No

¥

CHECK INJECTOR.

1. Remave camshalft position sensor from
engine. (Camshaft position sensor har-
ness connector should remain con-
nected.)

2. Disconnect ignition ¢oil harness con-
nector,

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

4. When rotating camshaft position sensor
shaft, does each injector make an
operating sound?

NO | Check injectars and cir-

Yes

\d

| cuits. Refer to EF & EC-
131.

CHECK EGR VALVE.
Check EGR valve for sticking.

N.G.| Repair or replace.

[ OK.
8]

SEC547A

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for damage
or poor connection of ECM harness con-

nector, Refer to EF & EC-153.

N.G.| Repair or replace.

oK.
& '

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to EF & EC-92.

N.G.| Repair or replace.

Y

oK.
m

TRY A KNOWN GOOD ECM*

INSPECTION END

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

EF & EC-67

A

A

BR

ST

201
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TROUBLE DIAGNOSES

» regulator

o
ol
Suitable plug

N
Fuel pressure.

k/
N

Diagnostic Procedure 7 — Hesitation when the

Engine is Hot

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator vac-
uum hose and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

U
Vacuum line h
> .
)
B2
= Y
o Purge line Y
ey
7~ |

i
o L
Gids
/

7
{7
h/

il
i
O

i

{- Carbon canister

/ —
4 i{ =
Vapor //%

LN

-

Check fuel properties.

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

No

A

SMAS59C

INSPECTION END

EF & EC-68

Check purge and vacuum

| lines. Refer to EF & EC-

107.




TROUBLE DIAGNOSES

]

Diagnostic Procedure 8 — Hesitation when the

Engine is Cold

CHECK SPARK PLUGS.
Remove spark plugs and check for
fouling, etc.

N.G.

Repair or replace spark

SEF8794

OK.

"| plug(s).

Trouble is fixed.

TRY A KNOWN GOOD MASS AIR
FLOW SENSOR.

. | Replace mass air flow sen-

|

sor.

Trouble is not fixed.

\d

CHECK FOR INTAKE VALVE
DEPOSITS.

If there are deposits on intake valves,
remove them.

\d

INSPECTION END

EF & EC-69

FE

CL

MT

FA

RA

BR

203



204

TROUBLE DIAGNOSES

SEF&78J

MIXTURE RATIC TEST

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START.

000 2200
START |

SEF115L

ESE |

[

2000rpm
RICH

YYMONITOR 7 NO FAIL

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

l

RECORD |

AEC282

-~

CHECK—
~ ~
Y 1\

Malfunction indicator
lamp

AEC212

= = -

Carbon canister
5

SMAS59C

Diagnostic Procedure 9 — Hesitation under

Normal Conditions

(1]
CHECK SPARK PLUGS. N-G; Repair or replace spark
Remove spark plugs and check for 7| plug(s).

fouling, etc.

oK.

CHECK OXYGEN SENSOR.
1. Start engine and warm it up
sufficiently.

2. Perform "MIXTURE RATIO
TEST” in “FUNCTION TEST”
mode.

OR

Yes

1. See “M/R F/C MNT” in “DATA
MONITOR” mode.

2. Maintaining engine at 2,000 rpm
under no-load (with engine
warmed up sufficiently.), check
o make sure that the monitor
fluctuates between “LEAN" and
“RICH” more than 5 times dur-
ing 10 seconds.
RICH—LEAN—RICH—

1 time 2 times
Lt EAN—RICH.......

OR
. Set "Oxygen sensor monitor” in
the On-board Diagnostic Test
Mode Il. Refer to EF & EC-38.
2. Maintaining engine at 2,000 rpm
under no load, check that mal-
function indicator lamp or RED
LED on the ECM goes ON and
OFF more than 5 times during
10 seconds.

No

Replace oxygen sensor(s).

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes
B

No

v

INSPECTION END

EF & EC-70

Check purge and vacuum

| lines. Refer to EF & EC-

168.




TROUBLE DIAGNOSES

(1]
F FUEL
o
L}
-
E’
SEF386I
WacTiveTESTH [ ]
& * % KPOWER BALANCEX ¥ ¥ %
== =MONITOR===
CMPS-RPM (REF)  712rpm
MAS AIR/FL SE 1.02v
IACV-AAC/Y 37%
Bz )] msr
D ”_| START
AEC281

P

Suitable tool

SEF730L

Diagnostic Procedure 10 — Engine Stalls when

Turning
i

CHECK FUEL LEVEL.
Check to see that there is enough fuel in
tank.

N.G.

OK.

A4

Fill fuel tank with fuel.

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE"
in “ACTIVE TEST” mode.
2. Is there any cylinder which does
not produce a momentary
engine speed drop?

No

OR
When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine

speed drop?

Yes

hd

Goto & .

CHECK INJECTOR.
Does each injector sound like it is operat-

No

Check injector(s) and cir-

™' cuit(s). Refer to EF & EC-

ing at idle? 131.
Yes
4]
CHECK IGNITION SPARK. N.G; Check ignition coil, power

1. Disconnect ignition wire from rocker
cover.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a suit-
able ground and crank engine.

4. Check for spark.

Ignition wire

Spark plug

SEF282G

=

{(Go to &) on next page.)

EF & EC-71

"1 transistor unit and circuits.

Refer to EF & EC-107.

JA

EM

LC

AT

98
EL

[
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TROUBLE DIAGNOSES

@ FUEL PRES RELEASE S

FUEL PUMP WILL STOP BY
TOUCHING START IN IDLING.
CRANK A FEW TIMES AFTER
ENGINE STALL.

SEF374l

Diagnostic Procedure 10 — Engine Stalls when

Turning (Cont’d)
®

CHECK FUEL PRESSURE.

1. Perform “FUEL PRESSURE
RELEASE" in “WORK
SUPPORT"” mode in order to
release fuel pressure to zero.

2. Install fuef pressure gauge and
check fuel pressure.
A few seconds after ignition
switch is turned OFF to ON:
Approx.
294 kPa (3.0 kg/em?, 43 psi)
At idle:
Approx.
235 kPa (2.4 kgicm?, 34 psi)
OR

N.G.

.ff?. 1. Release fuel pressure to zero.

&= Refer to EF & EC-166.

2. Install fuel pressure gauge and
check fuel pressure.

J

pal

O.K.

E hd

Check fuel pressure regu-

1 lator diaphragm. Refer to

EF & EC-167.

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for damage
or poor connection of ECM harness con-
nector. Refer to EF & EC-153.

N.G.

A4

oK.

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.

Refer to EF & EC-92.

N.G.

OK.
8]

TRY A KNOWN GOOD ECM*

v

INSPECTION END

Repair or replace.

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

EF & EC-72
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LA N Diagnostic Procedure 11 — Engine Stalls when
Suitable i,le’; the Engine is Hot |
- @l

N
Fuel pressure
regulator

Arogustor
- CHECK FUEL VAPOR. Yes | Check fuel properties. M4
1. Disconnect fuel pressure regulator vac-

uum hose and plug hose.

2. Perform cruise test. EM
3. Dees the engine stall disappear?
EC327 No
LG
BACcTIVETESTE [ ]

f % % APOWER BALANCER % % ¥ PERFORM POWER BALANCE TEST. No | Goto )
= == MONITOR = == 1. Perform “POWER BALANCE”
CMPS-RPM (REF)  712rpm in “ACTIVE TEST” mode.
?‘iﬁ%ﬁfg&%% :13:]2/20\! 2. |s there any cylinder which does EE
not produce a momentary

- L3_IEJ TEST engine speed drop?

h J

N il OR cL
When disconnecting gach injector
AECZ2E1 harmess connector one at a time,

is there any cylinder which does MT

not produce a momentary engine
speed drop?

By

Yes AT
T E&
CHECK INJECTOR. No | Check injector(s) and cir- :
€] v Does each injector sound like it is operat- | euit(s}. Refer to EF & EC-
,FrJeIAinjector connector \\\ ing at idle? 131. RA
S e
{ SEF083M
(4] BR
v CHECK IGNITION SPARK. N.G.| Check ignition coil, power
f\:?j 2 6/ 1. Disconnect ignition wire from rocker " | transistor unit and their ST
it Click cover. circuits. Refer to EF & EC-
At idle C,. 2. Connect a known good spark plug to 107. ‘
‘4 the ignition wire. BE
3. Place end of spark plug against a suit-
) able ground and crank engine.
= Suttale tool 4. Check for spark. ,
71 Click HA
Clies, l OK.
SEF730L
EL
4 (Go to &) on next page.)
Ignition wire
)4

Spark plug

SEF282G

EF & EC-73 | 207
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M FUEL PRES RELEASE R

FUEL PUMP WILL STOP BY
TOUCHING START IN IDLING.
CRANK A FEW TIMES AFTER
ENGINE STALL.

1

SEF3791

Diagnostic Procedure 11 — Engine Stalls when

the Engine is Hot (Cont’d)

®

CHECK FUEL PRESSURE.

1. Perform “FUEL PRESSURE
RELEASE” in "“WQORK
SUPPORT” mode in order to
release fuel pressure to zero.

2. Install fuel pressure gauge and
check fuel pressure.
A few seconds after ignition
switch is turned OFF to ON:
Approx.
294 kPa (3.0 kg/cm?, 43 psi)
At idle:
Approx.
235 kPa (2.4 kg/cm?, 34 psi)
OR

N.G.

@ 1. Release fuel pressure to zero.
Refer to EF & EC-168.
2. Install fuel pressure gauge and
check fuel pressure.

OK

Check fuel pressure regu-

"| lator diaphragm. Refer to

EF & EC-167.

CHECK ECM HARNESS CONNECTOR.

Check the ECM pin terminals for damage
or poer connection of ECM harmness con-
‘nector. Refer 1o EF & EC-153.

N.G.

0K

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT,

Refer to EF & EC-92.

N.G.

O.K.

TRY A KNOWN GOOD ECM*

v

INSPECTION END

h 4

Repair or replace.

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

EF & EC-74
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Diagnostic Procedure 12 — Engine Stalls when

L]
AL the Engine is Cold
(@ [} @&l
/ «
CHECK IAC VALVE-AAC VALVE. YBS_‘ Check IAC vailve-AAC MA
When the engine is cold, can you start | valve and circuits. Refer to
\ the engine when pressing accelerator EF & EC-136.
‘-!)' pedal 1/4 open? El
A NG
SEF1441
\ LG
WactweTesTH [ PERFORM POWER BALANCE TEST.  |N.G.[Goto @ .
K % % ¥POWER BALANCE* % % 1. Perform “POWER BALANCE" o
== = MONITOR = == in “ACTIVE TEST” mode.
ﬁ";g‘ig‘:ﬁf_(ggﬂ ‘;"Uifsm 2. Is there any cylinder which does
IACV-AAC/Y 379, not produce a momentary FE
engine speed drop?
- |_2__||_3_”ij TEST . OR ) .
|: H “’_” I START ‘ﬁ" When disconnecting each injector €L
4=/ harness connector one at a time,
AEC281 is there any cylinder which does
not produce a momentary engine MT
T / , speed drop?
/j nlsnunusm/j/ OK. AT
€ y
% s CHECK INJECTOR. N.G.| Check injector(s) and cir- 2
Dees each injector sound like it is operat- " cuit(s). Refer to EF & EC-
D | ing at idle? 131,
,F_Jelainjectorhconnector O.K. RA
S0\
SEF083M B8R
(Go to ®) on next page.)
y
) &, ST
< Click
At idle e
C‘,,t "
BF
— Suitable tool
71 Click HA
Cr, 4
SEF730L
EL
DX
209

EF & EC-75
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TROUBLE DIAGNOSES

la

Ignition wire

Spark plug

SEF282G

=

SEF87%J

B FUEL PRES RELEASE I

FUEL PUMP WILL STOP BY
TOUCHING START IN [DLING.
CRANK A FEW TIMES AFTER
ENGINE STALL.

L

|

SEF3781

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold (Cont’d)

®
a l |
CHECK IGNITION SPARK. N.G.[ Gheck ignition coil, power

1. Disconnect ignition wire from rocker
cover.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a suit-
able ground and crank engine.

4, Check for spark.

oK.

¥

"1 transistor unit and circuits.
Refer to EF & EC-107.

CHECK SPARK PLUGS.

N.G.

Repair or replace spark

Remove the spark plugs and check for
fouling, etc.

1 plug(s).

0K
B A
CHECK FUEL PRESSURE. N'G; Check fuel pressure regu-
1. Perform “FUEL PRESSURE "| iator diaphragm. Refer to
RELEASE” in- “WORK EF & EC-167.
SUPPORT” mode in order to
release fuel pressure to zero.
2. Install fuel pressure gauge and
check fue! pressure.
A few seconds after ignition
switch is turned OFF to ON:
Approx.
294 kPa (3.0 kg/cm?, 43 psi)
At idle:
Approx.
235 kPa {2.4 kg/icm?, 34 psi)
CR
1. Release fuel pressure to zero.
Refer to EF & EC-166.
2. Install fuel pressure gauge and
check fuel pressure.
oK
CHECK ECM HARNESS CONNECTOR. | N-G-| Repair or replace.
Check the ECM pin terminals for damage "
or poor connection of ECM harness con-
nector. Refer to EF & EC-153.
OK.
8]
CHECK ECM POWER SUPPLY AND N.G.[ Repair or replace.

GROUND CIRCUIT.
Refer to EF & EC-92.

l OK.
El
TRY A KNOWN GOOD ECM*

l

INSPECTION END

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

EF & EC-76



TROUBLE DIAGNOSES

B acv-aacyy system B

LET ENGINE IDLE
THEN
TOUCH START
(A/C SWLLIGHT SW OFF)

m
[ nexr I START |

SEF249M

BAcTIvE TESTH

]

IACV-AAC/V

OPENING 50%

=== MONITOR= ==

CMPS-RPM (REF)  825rpm
MAS AIR/FL SE 12y
COOQOLAN TEMF/S 84°C

[Qul_UP J[DWN][ad]

AEC328

AN

<

Disconnect
this connector
o

O\
KON

AEC215

BACTIVETESTH [ ]

Ik % ¥ kPOWER BALANCE® % % ¥
= = = MONITOR = /= =
CMPS-RPM {REF) 712rpm

MAS AIR/FL SE 1.02V
IACV-AAC/V 7%

TEST
START

wﬂ .
s

)

- v
<Fuel injector connector y %

A

SEF083m

Diagnostic Procedure 13 — Engine Stalls when
Stepping on the Accelerator Momentarily

CHECK IAC VALVE-AAC VALVE.
1) Start engine and warm it up suffi-
ciently.
2) Check idle speed.
70050 rpm
(A/T in “N” position)

3} Perform “IACYV AAC/Y

TEST” mode with CONSULT.
OR

No

Check IAC valve-AAC

3} Select “IACV AACN
OPENING" in “ACTIVE TEST”
mode.

4) When touching “Qu” and “Qd",
does the engine speed change
according to the percent of IAC
valve-AAC valve opening?

OR

SYSTEM” in “FUNCTION

3} When disconnecting IAC valve-
AAC valve harness connector,
does the engine speed drop?

]
®
(=

=

l Yes

" | valve and cirguit. Refer to
EF & EC-136.

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE”
in “ACTIVE TEST” mode.
2. Is there any cylinder which does
not produce a momentary
engine speed drop?

No

Goto H .

h 4

OR
When disconnecting each injector
hamess connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?

l Yes

(Go to (&) on next page.)

EF & EC-77

83

211



TROUBLE DIAGNOSES

Diagnostic Procedure 13 — Engine Stalls when

Suitable tecof

Cl icrk

(Cont'd)

l

Stepping on the Accelerator Momentarily

CHECK INJECTOR.
Does each injector sound like it is operat-

No

b4

Check injector(s) and their
circuit(s). Refer to EF &
EC-131.

ing at idle?
l Yes
4

CHECK IGNITICN SPARK.
1. Disconnect ignition wire from rocker

Igniticn wire

Spark plug

SEF282G

cover.
2. Connect a known good spark plug to
the ignition wire.
3. Place end of spark plug against an
ground point with engine cranking.
4, Check for spark.

N.G.

OK.
¥

¥

Check ignition coil, power
transistor unit and their
circuits. Reler to EF & EC-
107.

CHECK FUEL PRESSURE.

1. Perform “FUEL PRESSURE

RELEASE” in “WORK

SUPPORT” mode in order to

B FUEL PRES RELEASE

FUEL PUMP WILL STCP BY
TOUCHING START IN IDLING.
CRANK A FEW TIMES AFTER
ENGINE STALL.

]

SEF379l

release fuel pressure to zero.
2. Install fuel pressure gauge and
check fuel pressure.
A few seconds after ignition
switch is turned OFF to ON:
Approx.
294 kPa (3.0 Kg/em?, 43 psi)
At idle:
Approx.

N.G.

235 kPa (2.4 kg/cm?, 34 psi)
OR

‘1@:‘ 1. Release fuel pressure 10 zero.

A2 Refer to EF & EC-166.

2. Install fuel pressure gauge and
check fuel pressure.

OK

B Y

Check fuel pressure regu-
lator diaphragm. Refer to
EF & EC-167.

CHECK ECM HARNESS CONNECTOR.

Check the ECM pin terminals for damage
or poor connection of ECM harness con-
nector. Refer to EF & EC-153.

N.G.

O.K.

Y

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.

212

Refer to EF & EC-92.

N.G.

- lo.K.

TRY A KNOWN GOOD ECM*

l

INSPECTION END

" | Repair or replace.

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

EF & EC-78




TROUBLE DIAGNOSES

B ACV-AAC/Y SYSTEM I

LET ENGINE IDLE
THEN
TOUCH START
(A/C SWLLIGHT SW OFF)

NEXT STAHRT

SEF249M

BAcTIVE TESTH

]

JIAGV-AACH
OPENING 50%

= = =MONITOR== =

CMPS-RPM (REF)  825rpm
MAS AIR/FL SE 1.2V
COOLAN TEMP/S  84°C

Q[ UP_j[DWN[Qd]

AEC328

AEC215

BGNTIMINGAD) B[]
- — CONDITION SETTING — —
IGN/T FEEDBACK: HOLD

= = = MONITOR = = =
CMPS-RPM (REF}

IGN TIMING
CLOSED TH/POS

650rpm
20BTDC
ON

AEC278

Diagnostic Procedure 14 — Engine Stalls after

Decelerating

CHECK IAC VALVE-AAC VALVE.
1) Start engine and warm it up suffi-
ciently.
2) Check idle speed.
70050 rpm
(AT in “N” position)

3) Perform “IACV-AAC/H

TEST” mode with CONSULT.
OR

No

3) Select “IACV-AAC/HY
OPENING” in “ACTIVE TEST”
mode.

4) When fouching “Qu” and “Qd”,
does the engine speed change
according to the percent of IAC
vaive-AAC valve opening?

OR

SYSTEM” in "FUNCTION

‘ﬁa". 3) When disconnecting IAC valve-
S AAC valve harness connector,
does the engine speed drop?
Yes
v

Check |AC valve-AAC

"1 valve and circuit. Refer to

EF & EC-1386.

CHECK IDLE ADJ. SCREW CLOGGING.
1. Perform “IGN TIMING ADJ" in
“WORK SUPPORT"” mode and
touch “START".

2. Can you set engine speed at

650 =50 rpm (in “N” position})
by turning idle adjusting screw?

OR

No

. Disconnect throttle position sen-
sor harness connector.

2. Can you set engine speed at

B650=50 rpm (in “N” position)

by turning idle adjusting screw?

l Yes

(Go to (B) on next page.)

EF & EC-79

Check for IAC valve-AAC

| valve clogging or throttle

body passages clogging.

3

CL

BT

EL

DX

213
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TROUBLE DIAGNOSES

[

i % % ¥POWER BALANCE¥ ¥ % ¥
MONITOR — = =

GCMPS-RPM (REF)
MAS AIR/FL SE
JACV-AAC/V

__IE[EREN
[ I

BACTIVETESTH

712rpm
1.02v
37%

TEST
START

Diagnostic Procedure 14 — Engine Stalls after

Decelerating (Cont’d)

AEC281

> i

DISCONN

\'\A\-@‘
Y

i &
- Fuel injgctor connec!or\&
{ SEF083M

\

®
PERFORM POWER BALANCE TEST. No | Goto a.
1. Petform “POWER BALANCE” v
in “ACTIVE TEST” mode.
2. Is there any cylinder which does
not produce a momentary
engine speed drop?
OR
‘;}‘;T. When disconnecting each injector
I harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?
‘ Yes
o '
CHECK INJECTOR. No . | Check injector(s) and cir-

Does sach injector sound like it is operat-
ing at idle?

"| cuit(s). Refer to EF & EC-

131,

Yes

4

Ignition wire

Spark plug

Click
.c/.-', 4
- Suitable tool
71 Click
C',y,.c "
SEF730L|

CHECK IGNITION SPARK.

1. Disconnect ignition wire from rocker
cover.

2. Connect a known good spark piug to
the ignition wire.

3. Place end of spark plug against a suit-
able ground and crank engine.

SEF282G

N.G.

4. Check far spark.
lO'K'

(Go to (B on next page.)

EF & EC-80

Check ignition coil, power

" transistor unit and circuits.

Refer to EF & EC-107.




TROUBLE DIAGNOSES
Diagnostic Procedure 14 — Engine Stalls after

5 Decelerating (Cont’'d)
B FUEL PRES RELEASE B

FUEL PUMP WILL STOP BY B l -

TOUCHING START IN IDLING.

CRANK A FEW TIMES AFTER CHECK FUEL PRESSURE. N.G.| Check fuel pressure regu-

ENGINE STALL. - 1. Perform “FUEL PRESSURE "| lator diaphragm. Refer to A
RELEASE” in "WORK EF & EC-167.
SUPPORT” mode in order to
release fuel pressure to zero. &

2. Install fuel pressure gauge and
check fuel pressure.
A few seconds after ignition
switch is turned OFF to ON: LC
Approx,
294 kPa (3.0 kg/cm?®, 43 psi)
At idle:
Approx.
235 kPa (2.4 kg/cm?, 34 psi)
OH FE
. Release fuel pressure to zero.
Refer to EF & EC-166.
2. Install fuel pressure gauge and
check fuel pressure. el

SEF379l l OK.

[

CHECK OXYGEN SENSOR. N-G; Replace oxygen sensor.
1. Start engine and warm it up
ACCELERATE TO 2000 APM sufficiently. AT
AND HOLD THEN TOUCH _ 2. Perform “MIXTURE RATIO
START. TEST” in “FUNCTION TEST”

mode. EA

OR
: ‘@. 1. See “M/R F/C MNT"” in “DATA

2000 2200 o | A/ MONITOR” mode.
. ' 2. Maintaining engine at 2,000 rpm
NEX3
l - ” START _] under no-load (with engine
SEF115L warmed up sufficiently.), check
to make sure that the monitor B

T fluctuates between “LEAN" and
#MONITOR #NOFALL [ ] “RICH” more than 5 times dur-

CMPS-RPM (REF)  2000rpm ing 10 seconds. ST

M/R F/C MNT RICH RICH—LEAN—RICH—~
1time 7 times

LEAN—RICH.......

OR

@ 1. Set “Oxygen sensor monitor” in
the On-board Diagnostic Test N
r RECORD ] Mode II. Refer to EF & EC-38. i
2. Maintaining engine at 2,000 rpm

AEC282 under ng lpad, check that mal-
function indicator lamp or RED EL
LED on the ECM goes ON and
OFF more than 5 times during
l / 10 seconds. [Gr
_ i

MIXTURE BATIO TEST

)
Tes

iO.K.
CHECK™
(Go to {€) on next page.)

Malfunction indicator
lamp

AEC212

EF & EC-81 215



TROUBLE DIAGNOSES

Diagnostic Procedure 14 — Engine Stalls after
Decelerating (Cont’d)

©

o |

CHECK ECM HARNESS CONNECTOR. | N.G.| Repair or replace.

h 4

Check the ECM pin terminals for damage
or pogr connection of ECM harness con-
nector. Refer to EF & EC-153.

OK

E Y

CHECK ECM POWER SUPPLY AND , | N.G.| Repair or replace.

GROUND CIRCUNT,
Refer to EF & EC-92.

N

TRY A KNOWN GOOD ECM*

|

INSPECTION END

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

216 EF & EC-82



TROUBLE DIAGNOSES

7] BAoTVETESTE [ Diagnostic Procedure 15 — Engine Stails when
b+ & APOWER BALANCES & & 4 Accelerating or when Driving at Constant Speed
= = = MONITOR = = = @l
CMPS-RPM (REF)  712rpm (1
MAS AIR/FL SE 1.02v
JACV-AAC/Y 379, PERFORM POWER BALANCE TEST. No 'Goto Y . o
‘ 1. Perform “POWER BALANCE” " )
Bz rest in “ACTIVE TEST” mode.
l “ ” |[ START 2. Is there any cylinder which does EM
not produce a momentary
AEC281 engine speed drop?
OR L2
\ d .ﬁ" When disconnecting each injector
// ﬂ <= harness connector one at a time,
DISLONNECT = is there any cylinder which does
/ E@ - not produce a momentary engine
—~ / @y W speed drop? .
D ( Yes BE
& 'a) el
,Fuel mjecmr connector @L
g \ CHECK INJECTOR. No | Check injector(s) and cir-
M % SEFOBSM Dosgs sach injector sound lie it is operat- cuit(s). Refer to EF & EC-
ing at idle? 131. M
7, Yes
LY k\ A / %
) 6 “ 3] i7
L -6' fk 3 ¥ &l
. 14
Al idie C,. CHECK IGNITION SPARK. N.G.| Check ignition coil, power
4 1. Disconnect ignition wire from rocker "| transistor unit and circuits. EA
cover. Refer to EF & EG-107.
- Suitzble 1oo! 2. Connect a known good spark plug to
71 Gk the ignition wire. FA
¢ 3. Place end of spark plug against a suit-
ek -
SEF730L able ground and crank engine.
4. Check for spark. BE
C.K
Ignition wire
ST
(Go to (A) on next page.)
BIF
“
- Spark plug
HA
' A
SEF282G
EL

EF & EC-83 | 217



TROUBLE DIAGNOSES

B FUEL PRES RELEASE B

FUEL PUMP WilL STOP BY
TOUCHING START IN IDLING.
CRANK A FEW TIMES AFTER
ENGINE STALL.

l |

Diagnostic Procedure 15 — Engine Stalls when
Accelerating or when Driving at Constant Speed

(Contd)

o l

CHECK FUEL PRESSURE.
1. Perform “FUEL PRESSURE
= RELEASE” in “"WORK
SUPPORT” mede in order to
release fuel pressure to zero.
. Instafl fuel pressure gauge and
check fuel pressure.
A tew seconds after ignition
switch is tumed OFF to ON:
Approx.
294 kPa (3.0 kg/cm?, 43 psi)
At idle:
Approx.
235 kPa (2.4 kg/cm?, 34 psi)
OR

N.G.

. Release fuel pressure to zero.
Refer to EF & EC-166.
. Install fuel pressure gauge and

check fuel pressure.

SEF379I

218

OK.

Check fuel pump fluid cir-

cuit and fuel pressure reg-
ulator. Refer to EF & EC-

167.

CHECK ECM HARNESS CONNECTOR,.

Check the ECM pin terminals for damage
or poor connection of ECM harness con-
nector. Refer to EF & EC-153.

N'G; Repair or replace.

3 io.K.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to EF & EC-92.

Yes

Repair or replace.

No

TRY A KNOWN GOOD ECM*

l

INSPECTION END

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

EF & EC-84



TROUBLE DIAGNOSES

7] Diagnostic Procedure 16 — Engine Stalls when
é{ \ the Electrical Load is Heavy
il
‘_-'7—‘—‘—;;,;_ @
//\ ST :
INK CHECK BATTERY AND GENERATOR. | N.G.| Repair or replace. MA
Check battery and generator condition. "
Refer to EL section (“SPECIFIC GRAV-
ITY CHECK”, “BATTERY") and EM
{“Trouble-shooting”, “CHARGING SYS-
sEFssal| | TEM”).
OK. LG
BACTIVETESTE [ ]
¥ % % XPOWER BALANCE¥ % ¥ ¥
= = = MONITOR === PERFORM POWER BALANCE TEST.  [No [ Goto .
CMPS-RPM (REF) :12£$m 1. Perform “POWER BALANCE” i
R AL SE L in “ACTIVE TEST" mode. 7 EE
2. Is there any cylinder which does

[ li] TEST not produce a momentary

I ‘ l—-” J[ l START engine speed drop? cL
OR _
AEC281 ‘ﬁ‘ When disconnecting each injector
&/ harness connector one at a time, MT

is there any cylinder which does
not produce a momentary engine

speed drop? AT
Yes
A4 F&
_ CHECK INJECTOR. No | Check injector(s) and cir-
F'Jela'injecmr*\connecm”(\ Does each injector sound like it is cperat- "] cuit(s). Refer to EF & EC- BA
7 ing at idle? 131.
A ol
N T SEF0SIM Yes

BR
@ @ /,_@ CHECK IGNITION SPARK. N.G.| Check ignition coil, power 8T
i 'é""k 1. Disconnect ignition wire from rocker "1 transistor unit and circuits.
At idle . cover. Refer to EF & EC-107.
‘4 2. Gonnect a known good spark plug to BE
the ignition wire.
) 3. Place end of spark plug against a suit-
- Suitable tool .
7 Cliek able ground and crank engine. HA
C,‘.“’ 4. Check for spark.
SEF730L O.K,
- 1 EL
Ignition wire
(Go to &) on next page.) 0%

Spark plug

SEF282G

EF & EC-85 219



220

TROUBLE DIAGNOSES

B FUEL FRES RELEASE R

FUEL PUMP WILL STOP BY
TOUCHING START IN IDLING.
CRANK A FEW TIMES AFTER
ENGINE STALL.

]

SEF379I

Diagnostic Procedure 16 — Engine Stalls when
the Electrical Load is Heavy (Cont'd)

®

CHECK FUEL PRESSURE.

1. Perform “FUEL PRESSURE
RELEASE” in “WORK
SUPPORT” mode in order to
release fuel pressure to zero.

2. Install fuel pressure gauge and
check fuel pressure. '
A few seconds after ignition
switch is turned OFF to ON:
Approx.
294 kPa (3.0 kg/icm?, 43 psi)
At idle:
Approx.
235 kPa (2.4 kg/cm?, 34 psi)
OR

N.G.

‘.5‘ 1. Release fuel pressure to zero.
Refer to EF & EC-166.
2. Instalil fuel pressure gauge and
check fuel prassure.

O.K.

Check fuel pressure regu-

"] lator diaphragm. Refer to

EF & EC-167.

CHECK ECM HARNESS CONNECTOR.

Check the ECM pin terminals for damage
or poor connection of ECM harness con-
nector. Refer to EF & EC-153.

N.G.

OK

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to EF & EC-92.

N.G.

h 4

O.K
EI ¥

TRY A KNOWN GOOD ECM*

A\

INSPECTION END

Repair or replace.

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

EF & EC-86




TROUBLE DIAGNOSES

- Diagnostic Procedure 17 — Lack of Power and
B FUEL PRES RELEASE B Stumble
&l
FUEL PUMP WILL STOP BY
TOUCHING START IN DLING. NG
CRANK A FEW TIMES AFTER CHECK FUEL PRESSURE. <. Check fuei pressure regu-
ENGINE STALL. 1. Perform “FUEL PRESSURE "| lator diaphragm, Refer to MA
= RELEASE"” in “WORK EF & EC-167.
SUPPORT” mode in order to
b release fuel pressure to zero. EM
START 2. Install fuel pressure gauge and
check fuel pressure.
' A few seconds after ignition LG
switch is urned OFF to ON:
Approx.
294 kPa (3.0 kg/em?, 43 psi)
At idle:
Approx.
235 kPa (2.4 kg/cm?, 34 psi) FE
C ] OR
@ 1. Release fuel pressure to zero.
Refer to EF & EC-166. CL
2. Install fuel pressure gauge and
SEF379I check fuel pressure.
P T
l OK.
AT
INSPECTION END '
FA&
RA
BR
ST
BF
HA
BL.
DX

EF & EC-87 221



TROUBLE DIAGNOSES

EGR valve

AEC2186

B EGRC sCLV CIRCUIT W

DOES THE SCLENCID
VALVE MAKE
AN OPERATING SOUND
EVERY 3 SECONDS?

[ next || NO || YES |

SEF252M

M ACTIVETESTH D
eGRc sowv ON

= = = MONITOR

CMPS-RPM (POS)  Orpm

AEC284

AEC217

222

Diagnostic Procedure 18 — Knock

1.

2.

CHECK EGR OPERATION.

Apply vacuum directly to the EGR
valve using a handy vacuum pump.
Check to see that the engine runs
rough or dies.

No

Yes

hd

Check EGR valve for stick-
ing.

>

[ CHECK EGR & CANISTER CONTROL

SOLENCID VALVE.

1. Start engine and warm it up
sufficiently.

2. Perform "EGRC SOV
CIRCUIT” in “FUNCTION
TEST” mode.

CR

N-G_- Check solenoid valve and

. Select "EGRC SOL/V " in
“ACTIVE TEST” mode.
2. Turn EGR and canister control
solenoid valve ON and QFF,
3. Chack operating sound.
OR

. Disconnect EGR and canister
control solenoid valve harness
connector.

2. Supply EGR and canister con-

trol solenoid valve terminals with

battery current and check oper-
ating sound.

io.K.

cireuit. Refer to EF & EC-
110.

a)

b)

c)

CHECK VACUUM HOSES.
Check the following vacuum hoses for
clogging, cracks and poor connection,

Vacuum hose hetween EGR valve and
EGR and canister control solenoid
valve,

Vacuum hose betwesn EGR and can-
ister control solenoid valve and throtile
body port.

Vacuum hose between EGR and can-
ister control soleneid valve and air
duct. Refer to EF & EC-10.

N.G.] Repair or replace.

l OK.

(Go to (&) on next page.)}

EF & EC-88

v




TROUBLE DIAGNOSES

Diagnostic Procedure 18 — Knock (Cont’d)

®

s |

CHECK FOR OIL LEAK TO COMBUS-
TION CHAMBER.

Remove spark plugs and check for foul-

ing with oil.

Yes

Check pistons, piston

" rings, valves, valve seats,

valve qil seal, engine oil
level, ete.

SEF879.

-

INSPECTION END

EF & EC-89

FE

CL

MT

AT

ST

Bl

HA

EL

DX
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TROUBLE DIAGNOSES

|

MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM

Diagnostic Procedure 19 — Surge

AND HOLD THEN TOUCH
START.

2000 2200
.
[~ex [ START |

SEF115L

#MONITOR wNOFAIL [ ]

CMPS-RPM (REF}  2000rpm
M/R F/C MNT RICH

| RECORD |
AEC282
—HRCHECK™
~.
Malfunction indicator
RED LED lamp
AEC212

SEC547A

CHECK OXYGEN SENSOR.

1.

2.

Start engine and warm it up
sufficiently.

Perform “MIXTURE RATIO
TEST” in “FUNCTION TEST”
mode.

N.G.

Replace oxygen sensor.

1.

. Maintaining engine at 2,000 rpm

OR
See “M/R F/C MNT” in "DATA
MONITOR” mode.

under no-load (with engine
warmed up sufficiently.}, check
to make sure that the monitor
fluctuates between “LEAN" and
“RICH" more than 5 times dur-
ing 10 seconds.
RICH—LEAN—RICH—

1 time 2 times
LEAN—RICH.......

OR

. Set “Oxygen sensar monitor” in

the On-board Diagnostic Test
Mode II. Refer to EF & EC-38.

. Maintaining engine at 2,000 rpm

under no-load, check that mai-

function indicator lamp or RED
LED on the ECM goes ON and
OFF more than 5 times during

10 seconds.

O.K

CHECK EGR VALVE.
Check EGR valve for sticking.

N.G.

Repair or replace.

OK

\d

TRY A KNOWN GOOD ECM*

0K

INSPECTION END

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

EF & EC-90



TROUBLE DIAGNOSES

SEF879J

Diagnostic Procedure 20 — Backfire through

the Intake
[ 1]

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

N.G.

OK.

CHECK FOR INTAKE VALVE DEPOS-

ITS.
If there are deposits on intake valves,

remove them.

INSPECTION END

Repair or replace spark

| plug.

Diagnostic Procedure 21 — Backfire through
the Exhaust on Deceleration

CHECK ENGINE COOLANT TEMPERA-
TURE SENSOR.
Check engine coolant temperature sensor

and its circuit. Refer to EF & EC-101.

N.G.

O.K.

\d

INSPECTION END

EF & EC-91

Replace or repair.

A

EM

LG

ST

BIF

225



226

TROUBLE DIAGNOSES

Diagnostic Procedure 22
MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

ECHM
(ECCS
foduie @
(k1)
7 - DEEEEER
| ]
X
B
17— B ——
b 113§ =
L—W/G
t— B —y

]
B-H
| [ }-8asr

i
—— W

Main

tEngine control
harness)

7%
il
i7— ap —J
LB— B
53 Bﬂm
1Y
af b (%)
= - e
ENGINE
GROUND EEM oy

harness) @

IGNITION SWITCH
OFFJATC] ON T ST
Q OO(%

o] I
c e [e[214]
[0] LIS

o[ﬁ

A o R L L e

SMJ
[Refer to last page
{Foldout pagel.]

B-R——Ell —-B<R
W -Fe + W

(Engine room
harness)

3 3 ) =
@ Lzﬂ
{:SDA:D—‘

=vsa=]

=
soa={]
FUSIBLE LLINK
AND FUSE BOX

BATTERT

AEC285

ECM harness
connector

Front passenger side AEC335

AEC218

EF & EC-92




TROUBLE DIAGNOSES

[__Ecn 'E‘ENNEGTOR]I E %

3847

(

@D |

I MEF437C

= JISCONNECT
] kR
[C_£on__[o] connecTor]] E@

6-13-107 108116
——_—

Q]

Diagnostic Procedure 22 (Cont’'d)

INSPECTION START

v B
CHECK POWER SUPPLY. O‘K_; CHECK GROUND CiR-
1) Turn ignition switch “ON", T CUIT.
2} Check voltage between ECM terminals 1) Turn ighition switch
(38), @7 and ground. “OFF”,

Voitage: Battery positive voltage

2) Disconnect ECM har-
ness connector.

= MEF438C
@ _
&€ He
I Ecuis]i]g‘unscron” B
T
AEC219
m DASCONNECT
ioal €
(%) =
AEC220

DISCONNELT

€

[__Ecn ﬁcwuecroal] %

45

ik

& &

&

MEF438C

N.G. 3} Check harness continu-
ity be(%ee ECM termi-
nals s , @,
A0, (16 anc
engine ground.
Continuity should
exist,

If N.G., repair harness or
connectors.
l OK.
Check ECM pin terminals
for damage or the connec-
tion of ECM harness con-
nector.
4
CHECK HARNESS CONTINUITY N.G.["Repair hamess or connec-
BETWEEN ECM RELAY AND ECM 7| tors.
1) Turn ignition switch “OFF”".
2) Disconnect ECM harness connector.
3) Disconnect ECM relay.
4) Check harness continuity between
ECM terminals . and terminal
COr{tinuity should exist.
l 0K
D
CHECK VOLTAGE BETWEEN ECM N.G.[ check the following.
RELAY AND GROUND. "| ® Harness connectors
1) Check voltage between terminals '
. @ and ground. & Harness connectors
Voltage: Battery positive voltage @
® 254 fusible link
OK. ® Harness continuity
between ECM relay and
battery
if N.G., repair harness or
connectors.
L 4
N.G.

CHECK VOLTAGE BETWEEN ECM
AND GROUND.
1) Check voltage between ECM terminal
and ground.
Voltage: Batlery positive voltage

Check the following.

h 4

O.K

®
EF & EC-93

® Harness connectors

, (50>

® Harness connectors

, (]
* 254 fusible link
¢ Harness continuity
between ECM and bat-
tery
If N.G., repair harness or
connectors.

Gi

MA

EM

LC

CL

(LK)

AT

FA

R

BR

ST

BF

HA

EL

DX

227



TROUBLE DIAGNOSES

_
[[__EcA[of CaNnEECTOR]

39.48
- DISCONNECT
lua-_ g
T

e —
.
HS. 5. G@

[ ecw ﬁconuecronﬂ ﬂ]
F

\% DISCONNECT

®

MEF440C

DISCONNECT

@&

MEF441C
— DISCONNECT
[__ec_|of connecToR] lﬂ G@
36
V]
®

Diagnostic Procedure 22 (Cont’d)

®

CHECK GROUND CIRCUIT:

1} Check harness continuity between
ECM terminals 39, @) and engine
ground.

Continuity should exist.

N.G.

0K,

Repair hamess or connec-
tors.

CHECK QUTPUT SIGNAL CIRCUIT.

1) Check harness continuity between
ECM terminal () and termina! (2),
Continuity should exist.

N.G.

O.K.

Repair harness or connec-
tors.

CHECK INPUT SIGNAL CIRCUIT.
1) Tum ignition switch “ON”.

N.G.

Check the following.
® Harness connectors

MEF442C

2) Check voltage between ECM terminal ,
@ and ground. # Harness connectors
Voltage: Battery positive voltage @),
0K & Harness continuity
between ECM and igni-
tion switch
If N.G., repair harness or
connectors.
¥
CHECK COMPONENT N.G.| Replace ECM relay.
{ECM relay). "

Refer to EF & EC-164.

O.K.

A

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-153.

EF & EC-94




TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 11
CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11) '

Gl
CAMSHAFT
POSITION
(EEES SENSOR
SoRS) m
- > BE
) Lanas) EM
]
i 1
i i @ Refer tgﬂlast pagc ’
i %] E& (Foldout page).
4 4o W e | |1 |1
' i X har‘ness) @
aj |
tengine || 1] [: €nglne room FiE
control ! :
harness) !
bl
. %t = ! -
1 -1 — - o2 @ * :
’-I =308
sg =z {:251\:}]—— E MT
é é =vrsa=1
ﬂ: [j:soA:D E @\T
:ﬂ
@E E@ [@] = = 30a]
T = =] BATTERY
ENGINE EGM : FUSIBLE LINK
GRGUND RELAY AND FUSE BOX FA
AEC286 BA
Harness layout
BR
i I \ \\j
€N {
£ Camshaft position / |
-, sensor hamess 1 ST
connector
|ng
, 8F
\ ECM harness .
connector H]A
Front passenger side AEC335 AECO8T EL
BN

EF & EC-95 229
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TROUBLE DIAGNOSES

@bl

|

@

A€

MEF&82A
B —
€
[Q]
MEF683A
«MONITOR wNOFAIL [ ]
CMPS-RPM (REF}  700rpm
[ RECORD |
AEC288

I DISCONNELT
“de)

I

EGM__ 9] CONNECTOR)|

= RISCONNELT
Tas
€

®

22 230 31 = 40
T e —

MEF443C

Diagnostic Procedure For Trouble Code 11

(Cont’d)

INSPECTION START

Y

CHEGCK POWER SUPPLY.

1) Disconnect camshaft position sensor
hamess connector.

2) Tum ignition switch "ON".

3) Check voltage between terminal (b)
and ground.
Voltage: Battery positive voltage

N.G.

Repair harness or connec-

= lO.K.

tors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “"OFF”.

2) Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.

N.G.

Y

Repair harness or connec-

QK

4

tors.

CHECK INPUT SIGNAL CIRCUIT.

' 1} Reconnect camshaft position
sensor harness connector.

2) Start engine.

3) Read camshaft position sensor
signals in “DATA MONITOR"
mode with CONSULT.
rpm: 70050

OR

N.G.

Repair harness or connec-

1) Disconnect ECM harness con-
nector.

2) Check hamess continuity
between terminal (€) and ECM
terminals @1), @0 (1° signal),
terminal {8) and ECM terminals
@2), (39) (180° signal).

Continuity should exist.

OK

k4

] tors.

CHECK COMPONENT
(Camshaft position sensor).
Refer to EF & EC-158.

N.G.

Replace camshaft position

O.K
!

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-153.

EF & EC-96

"1 sensor.




TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code T

(Cont'd)

Perform FINAL CHECK by the followmg procedure after repair

is completed.

FINAL CHECK

|

Erase the on-board diagnostic test mode
Il (Self-diagnostic results) memory. Refer

to EF & EC-42.

Perform test drive.
A4

Perform on-board diagnostic test mode i
(Self-diagnostic results) again. Refer to
EF & EC-37.

N.G.

OK.

INSPECTION END

EF & EC-97

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector. Refer to
EF & EC-153.

MA

RE&

ER

8T

231
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 12

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12) @ (MALFUNCTION
INDICATOR LAMP ITEM)

MASS
k) AlR

7 5 SeNtoR

o

O <> pEE

'3

o

ah

i
h—wop—— it
(Engine E '
:

1

H

i

-

controt 1

harness)| |} @ SMJ

H % {Refer to last p]age
’— w

(Foldaut page .

w w w
Main
harness? @

.

R O T H S

................

G

______________

{Englne room

harnessh

x

o

[ 4 o
P ®
E30a=]
ECHM
(ECCS &% zx = esAs—
control =
modile) » @) e
4 = s0a="] E
@f y@ | [ 0
= —30a=]
= X =3 BATTERY
ENGINE EGM FUSIBLE L]INK
GREUND RELAY AND FUSE BOX

AEC289

Harness layout

i

£

&G
56 4o Py

Center conscle

\‘ ECM harness

/ /’., ’ :
\ Mass air flow | ';./(5 r&
connector sensor harness 5% e
‘ connector v o
-~ - !
Front passenger side AEC335 \ re

EF & EC-98



TROUBLE DIAGNOSES
Diagnostic Procedure For Trouble Code 12

) DISCORNECT (Cont,d)
e EEI. = Eé} INSPECTION START al

l

= [ CHECK POWER SUPPLY. N.G.| Repair harness or connec- HiA
1) Disconnect mass air flow sensor har- " tors.
ness connector. &

S
L
S

2) Turn ignition switch "ON".
3) Check voltage between terminal @

MEFG85A
and ground. LE
B Voltage: Battery positive voltage
— OK.
| et o connecToR]| &

% D%m CHECK GROUND CIRCUIT. N.G.| Repair harness or connec-
: 15 1) Turn ignition switch “OFF”". "1 tors. EE
U%ﬁT 2) Disconnect ECM harness connecor.

~ ' 3) Check harness continuity between ter-
(([Tja . minal () and ECM terminal (7). el
' Continuity should exist.
MEF444C OK. '
+ MT
wMONITOR #NO FAIL [ ] CHECK INPUT SIGNAL CIRCUIT. N.G.| Repair harness or connec-

MAS AIR/F SE 0.94V 1) Reconnect mass air flow sensor "| tors. AT
harness connector and ECM '
harness connector.

2) Start engine and warm it up FA
sufficiently.
3) Read mass air flow sensor sig-
nal in “DATA MONITOR” mode BA
L RECORD ' with CONSULT.
SEF232M Voltage:
0.85 - 1.35V (At idle) BR
OR
DISCONRETT ooy DNSOONNET =y 1) Check harmess continuity
W 7 Z
E@ G@ ‘J‘%‘L‘ between terminal (&) and ECM 8T
o terminal .
L_Ecw I:;ICONNECTOR” (alelelah : Continuity should exist.
l OK. BF
"
@a‘ . o CHECK COMPONENT N.G.| Replace mass air flow sen- | [
' (Mass air flow sensor). "1 sor.

AEcoo1| | Refer to EF & EG-158.

io.K.

Check ECM pin terminals for damage or o
the connection of ECM harmess connec-
tor. Refer to EF & EC-153.

EL

EF & EC-99 233



TROUBLE DIAGNOSES
Diagnostic Procedure For Trouble Code 12
(Cont’d)
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

|

Erase the on-hoard diagnostic test mode
Il {(Self-diagnostic results} memory. Refer
to EF & EC-42. '

|

Perform test drive.

Perform on-board diagnostic test mode Il | N-G.| Recheck EGM pin termi-
(Self-diagnostic results) again. Refer to > hals for damage or the
EF & EC-37. connection of ECM har-
oK. ness connector. Refer to
EF & EC-153.

INSPECTION END

234 EF & EC-100



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 13

ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic trouble code No. 13)
o (MALFUNCTION INDICATOR LAMP ITEM) : Gl

Eets :
control ) MA

modu I.c) .
% EM
LG

GDEED

] | [= &
{(Engine harness ]
(Engine control harness) B % @ B No.” 2) FE
i £ LAOR L/OR
21 ’

C|ss=aass!

18— L-0OR
21— B
2i—-"8 —4

§

ENGINE FA&

COQL ANT
TEMPERATURE
SENSOR

b T

A

) e
=

RA
AEC290
Harness layout Bff
Canter console 8T
SR
' Engine cooclant temperature
C é K_\ .sensor harness connector | B

= X e
D ECM harness ~!

‘ connectar

Front passenger side AEC336 MEF117

(D3

EF & EC-101 235



TROUBLE DIAGNOSES

>

COOLAN TEMP/S g7eC

#*MONITOR & NO FAIL [7]

l RECORD

SEF254M

T DISCONNECT

1 ()
WS

)
C

& =7

MEFG88A

DISCONNECT

2]

E’
Talb] | 493

&

MEF&89A

236

Diagnostic Procedure For Trouble Code 13

(Cont'd)

INSPECTION START

l

CHECK POWER SUPPLY.
1) Start engine.
2) Read engine coolant tempera-
ture sensor signal in “DATA
MONITOR” mode with CON-

N.G.

Check the following.

® Harness conhectors
GD?

¢ Harness continuity
between ECM and

SULT. engine coolant tempera-
Engine coolant temperature ture sensor
should gradually rise and If N.G., repair harness or
reach more than 70°C {158°F) connectors.
after engine warm-up.
OR
.5?. 1) Disconnect engine coolant tem-
A= perature sensor harness con-
nector.
2) Turn ignition switch “ON”.
3) Check voltage between terminal
and ground.
Voltage:
Approximately 5V
OK.
B v
CHECK GROUND CIRCUIT. N.G.| Check the following.
1) Turn ignition switch “OFF”, | ® Harness connectors
2) Check hamess continuity between ter- (GD)
minal @ and engine ground. #® Harness continuity
Continuity should exist, between ECM and
0K engine coolant tempera-
ture sensor
If N.G., repair harness or
connectors.
¥

CHECK COMPONENT
(Engine coolant temperature sensor).
Refer to EF & EC-159.

N.G.

lo.K.

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-153.

EF & EC-102

Replace engine coolant
temperature sensor.




TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 13
(Cont'd)
Perform FINAL CHECK by the following procedure after repalr
~ is completed. Gl

FINAL CHECK

l 1A

, . EM

Erase the on-board diagnostic test mode

Il (Self-diagnostic results) memory. Refer _
to EF & EC-42. Le

|

Perform test drive.

FE

A 4
Perform on-board diagnostic test mode 1} N-G; Recheck ECM pin termi-
(Self-diagnostic results) again. Refer to "l nals for damage or the
EF & EC-37. _ connection of ECM har-

ness connector. Refer to WY
OK. '
EF & EC-153.

€L

v

INSPECTION END

FA

A&,
BR
ST
BFF
HA

EL

EF & EC-103 237
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 14
VEHICLE SPEED SENSOR (Diagnostic trouble code No. 14) e (MALFUNCTION

INDICATOR LAMP ITEM)

modu | e}

COMBINATION METER

IGNITION SWITCH
ON or START

[T ot T P
PO TOTON

20— ELECTRIC AD-
St [2° Rkl
e, ULE

SUPPLY ROUTING~
in EL section.}

(Englne
cantrel

Main
harness)

(WD) : With head-up dispiay
é @; Wwithout head-up display

G

j=lein) g
GROUND -

(Engine harness |
No™ 2

!
32—~T/G Y/8
B

YEHICLE
SPEED
SENSOR

@ FUSE BLOCK
{Refer to ~POWER

AEC231

Harness layout

Center console

\- ECM harness

connector

Front passenger side AEC335 -

. 7
,
Engine harness No, 2 | ) 5
j 1 .
connector Q) J‘ P
e

MEF118

EF & EC-104




TROUBLE DIAGNOSES
Diagnostic Procedure For Trouble Code 14

]
B VEHICLE SPEED SEN CKT (Cont d)
AFTER TOUCH START, INSPECTION START
DRIVE VEHICLE . Gl
AT 10 km/h {6 mph) OR
{(MCRE WITHIN 15 sec.)
CHECK SPEEDOMETER FUNCTION. N.G.| Check vehicle speed sen- MA
Make sure that speedometer functions 71 sor and circuit.
praperly. Refer to EL section ("Vehi- ;
[ NEXT ]| START ] oK cle Speed Sensor Signal EM
SEF233M Check”, “METER AND
GAUGES"). LC
“MONITOR % NC Fall []
VHCL SPEED SE 10mph GHECK INPUT SIGNAL CIRCUIT. N.G.| Check the following.
Perform “VEHICLE SPEED SEN "1 @ Harness connectors
CKT" in “FUNCTION TEST” @29,
mode with CONSULT. ® Harness continuity EE
CR - between ECM and com-
1) Read vehicle speed sensor sig- bination meter _
nal in “DATA MONITOR” mode If N.G., repair harness or L
r RECORD l with CONSULT. connectors. C
SEF234M! CONSULT value shouid be the
same as the speedometer indi- MIT
cation.
=Y B - S OR
I[a]s ]
E@ &} @ 1) Turn ignition switch “OFF". AT
] 2) Disconnect ECM harness con-
[[__EcM__[o|cONNECTOR]| Z\{;t:;;t head-up nector and combination meter
2 harness connector. =,

3) Check harness continuity
between ECM terminal @2 and
terminal (8) (Models without 28
head-up display}, 68 (Models
with head-up display).
Continuity should exist. BR

(%)

- DISCONMECT l OC.K
ala)
A€ ST
With head-up Check EGM pin terminals for damage or
display the connection of ECM hamess connec-
tor. Refer to EF & EC-153. B
HA
AEC150
EL
o

EF & EC-105 239



TROUBLE DIAGNOSES
Diagnostic Procedure For Trouble Code 14
(Cont’d)
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

l

Erase the on-board diagnostic test mode
Il (Self-diagnostic results) memory. Refer
to EF & EC-42.

Perform test drive.

|

Perform on-board diagnostic test mode |l N-G.-L Recheck ECM pin termi-
(Self-diagnostic results) again. Refer to | nals for damage or the
EF & EC-37. connection of ECM har-
OK. ness connector. Refer to
l EF & EC-153.

INSPECTION END

240 EF & EC-106



TROUBLE DIAGNOSES

‘Diagnostic Procedure For Trouble Code 21
IGNITION SIGNAL (Diagnostic trouble code No. 21)

@Gl
IGNITION SWITCH
OFFTACC] ON [ ST
s
[« le]
ECM * & S MA
(Egggr‘ol 3 ]
modu | e)
BE | [
=7 & EM
(Engine @ IRefer tg”#as‘c page IL.@
. control A@} HH {Foldout page) . .
harness) Engl
1 1 —————B/R 1+ 8 R B/R BAR
Maln
% % = Riress @)
= | [=
] lﬂ E&ngine room FE
harness)
B @Y B@
BE AlB] IR 1 oL
' I N GE
Rnga ooz Rug DISTRIBUTOR Q@L T
e @8 © ﬂF‘fﬂJ |
Fzsad] E
T O=7s5a=1 A’?
L:son:{j E "
POWER 1
IGNITIO =
RESISTOR TRANSI STOR CO?E N BATTERY E30a—]
CONDENSER =T FUSIBLE LINK EA
SPARK PLUG AND FUSE BOX
AEC292
RA
Harness layout
BR

Center console

= 78U, :

e 2 \‘..«—y
ECM harness

=)

>

o Y
e - C
/\ -§";' Y "’.‘?
174\ /é :
connactor / s ~Z Lgnition CO“".A{Y HA
‘(' 1 T@ arness connector

~ == 1\ G
Front passenger side AEC335 L MEF119¢]

EL
= ( o ~ f oy -
& | / z@/
' e - w Resistor and condenfser
SSlen o o VH
@II e \ S . T~
o e S S

P

MEF121C

/ ‘ ﬁ ‘ MEF1 20d

EF & EC-107 241
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TROUBLE DIAGNOSES

4 =

®

-
@

@ 3

MEF&21A

Diagnostic Procedure For Trouble Code 21

(Cont'd)

INSPECTION START

(8

DISCONNECT

——— UISCONMECT

T
8

DISCONNECT

€

' CHECK POWER SUPPLY.

1} Disconnect ignition coil harness con-
nector.

2} Turn ignition switch “ON".

3) Check voltage between terminal (@)
and ground.
Voltage: Battery positive voltage

N.G.

h 4

OK

¥

Check the following.

® Harness connectors
@,

¢ Harness connectors
@D,

# Harness continuity
between ignitich coil and
ignition switch

if N.G., repair hamess or

connectors.

]

@l o Ghip
lelt)
® J
MEF692A
DSCONMECT
- &
G | &
“seFs07.
D]

DISCONNECT

MEe M€

X

(5]

Il
E£CM CONNECTOR)| Te
(e
&

MEF446C

OISCONRECT

il

—

et o connEcToR]

“

DISCONNECT

hli

&

MEF447C

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF™.

2) Disconnect resistor and condenser har-

ness connector.

3) Disconnect power transistor harness

connector.

[B) 4} Check harness continuity between
terminal (b) and terminals (@) , ().
Continuity should exist.

5) Check hamess continuity between
terminal (h) and engine ground.

Continuity should exist.

N.G.

h 4

5 lo.K.

Repair harness or connec-
tors.

CHECK INPUT SIGNAL CIRCUIT.

1} Disconnect ECM harness connector.

2) Check harness continuity between ter-
minal {c) and ECM terminal @
Continuity should exist.

N.G.

lo.K.

Repair harness or conngc-
tors.

CHECK OUTPUT SIGNAL CIRCUIT.

1) Check harness continuity between ter-
minal (@) and ECM terminal (1).
Continuity should exist.

N.G.

lO.K.

A4

Repair harmess or connec-
tors.

CHECK COMPONENTS

(Ignition coil, resistor and power transis-
tor).

Refer to EF & EC-159, 160, 165.

N.G.

b4

lO.K.

®

EF & EC-108

Replace malfunctioning
component(s).




TROUBLE DIAGNOSES
Diagnostic Procedure For Trouble Code 21
(Contd) @
!

Check ECM pin terminals for damage or @l
the connection of ECM harness connec-
tor. Refer to EF & EC-153.

Perform FINAL CHECK by the following procedure after repair

is completed. =
FINAL CHECK

! LC
Erase the on-board diagnostic test mode
Il (Self-diagnostic results) memory. Refer
to EF & EC-42.

l FE
Perform test drive.

4 CL
Perform on-board diagnostic test mode | N-G; Recheck ECM pin termi-
(Self-diagnostic results) again. Refer to "| nals for damage or the W
EF & EC-37. connection of ECM har- o

0K ness connector. Refer to
l o EF & EC-153. AT

INSPECTION END

Diagnostic Procedure For Trouble Code 31

ECM (ECCS CONTROL MODULE) (Diagnostic trouble code No. 31) igos (MALFUNCTION RA
INDICATOR LAMP ITEM)

INSPECTION START BR

l

1} Turn ignition switch “ON".

2) Erase the on-board diagnostic test
mode Il (Self-diagnostic results) mem- i,
ory. Refer to EF & EC-42. BF

l R
Perform on-board diagnostic test mode I
{Self-diagnostic results) again. Refer to
EF & EC-37. L

!

Does ECM display Diagnostic trouble Yes‘ Replace ECM. (D)
code No. 31 again?

iNo

INSPECTION END

EF & EC-109 243



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 32
EGR FUNCTION (Diagnostic trouble code No. 32) @ (MALFUNCTION INDICATOR LAMP

EGR_AND

CANISTER IGNITION SWITCH
CONTROL ON or START
SOLENOID

VALVE

. uP
£ @A @;E '

control
EDefm FUSE_BLOCK
to (Refer to ~POWER

modul e}
SUPPLY ROUTING~

in EL section.)

I

R
- .
N

D) 3
4l M

(1]
Il 105— LG 1]
] 1]

GoY GrY -

] {Engine control (Main harness)
] harness}
]
]
N

<

e H P

AEC293

Harness layout

i T S S N
¢\ = EGR and canister
control-solenoid

Center console

\ ECM harness

connector

Front passenger side AEC335

244 EF & EC-110



TROUBLE DIAGNOSES

Vacuum hose connected
to EGR valve ™

IR = ™

Diagnostic Procedure For Trouble Code 32

1l

MEF200C

% CONNECT

)

MEF448C

—_
Q Improper connection

SEF816F|
’E g UISCONNECT
4
CHS;
. Ja ;\ I
MEFB96A

(Cont'd)
INSPECTION START
i
CHECK VACUUM SQURCE TO EGR O-K; CHECK COMPONENTS
VALVE. | {EGR valve, EGR control-
1) Start engine and warm it up suffi- BPT valve and EGR tem-
ciently. perature sensor}.
2) Perform on-board diagnostic test mode Refer to EF & EC-161.
Il (Self-diagnostic results). Make sure NG.
that none of the diagnostic trouble
code No. 12, No. 13, No. 35 or No. 43
are displayed.
3) Keep engine speed at about 2,000
rpm.
4} Disconnect vacuum hose to EGR
valve.
5) Make sure that vacuum exists under il
the following conditions. —
At idle: Replace malfunctioning
Vacuum should not exist. component(s).
Engine is racing {2,000 rpm):
Vacuum should exist.
lN.G.
B
CHECK CONTROL FUNGTION. OK.| CHECK VACUUM HOSE.
1) Check voltage between ECM terminal 1) Check vacuum hose for
and ground under the following clogging, cracks and
conditions. proper connection.
Voltage:
Atidle
Appraximately OV
Engine is racing (2,000 rpm)
Battery positive voltage
l N.G.
D]
CHECK POWER SUPPLY. N.G.| Check the following.
1) Stop engine. | ® Harnass conheclors
2) Disconnect EGR & canister control 29,
solengid valve hamess connector. ® 10A fuse
3) Tumn ignition switch “ON”. ® Harness continuity
4} Check voltage between terminat (B) between EGR & canister

and ground.
Voitage: Battery positive vollage
QK.

EF & EC-111

control solencid valve
and fuse
If N.G., repair harness or
connectors.

FE

R

b=
=

245
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 32

(Contd) @
r’ DISCONNECT -ﬁ DISCONNECT
A€ €
W e CONNECTOR” falbp CHECK OUTPUT SIGNAL CIRCUIT. N.G.| Repair hamess or connec-
105 1) Turn ignition switch “OFF™. "\ tors.
2) Disconnect ECM harmess connector.
3) Check hamess continuity between
(t!r @‘_ ECM terminal and terminal .
Eﬂ |\ Continuity should exist.
| S—
MEF248C l O.K.
W EGRC sOLV CIRCUIT B CHECK COMPONENT N.G.| Replace EGR & canister
DOES THE SOLENGID {EGR & canister control solenoid valve). *| contral solencid valve.
VALVE MAKE 1) Reconnect EGR & canister con-
A?V%E??EECGO?\]%LS]?D trol solenoid vaive harness con-
i nector and ECM harness con-
nector.
2) Turn ignition switch “ON".
3) Perform "EGRC SOLV
[ Next |[ NO [ YES | GIRCUIT” in “FUNCTION
TEST” mode with CONSULT.
SEF235M OR
3) Turn EGR control-solenoid
BACTIVETESTE [ valve "ON” and "OFF” in
“ACTIVE TEST" mode with
eercsowv  OFF GCONSULT and check operating
= — = MONITOR == == — sound.

CMPS-RPM (REF)  Orpm

[CON_J[o~vor | SR

AEC294

O

R
@ Refer to EF & EC-181.

lo.K.

Check resistance of EGR temperature
Sensor.
Refer to EF & EC-161.

l

Check ECM pin terminals for damage or
the connection of ECM hamess connec-
tor. Refer to EF & EC-153.

EF & EC-112




TROUBLE DIAGNOSES
Diagnostic Procedure For Trouble Code 32

’
(Cont'd)
ROAD TEST Perform FINAL CHECK by the following procedure after repair
Test condition s completed- @ﬂ
Drive vehicle under the following conditions with
suitable gear positien. ) FINAL CHECK
(1} Engine speed: M@“
2450 £ 550 rpm :
(2} Intake manifold vacuum:
-40.0 £ 6.7 kPa ¥
{-300 + 50 mmHg, -11.81 + 1.97 inHg) : . W
Drivi p Erase the on-board diagnostic test mode Ed
riving mace Il (Self-diagnostic results) memory. Refer
4 to EF & EC-42.
(&): Test L@
] condition
V?h!"'e _________ (8): Total of
driving 30 seconds
or mare y
Perform test drive under the following
conditions.
Engine | 1) Warm up engine sufficiently. FE
running 2) Use test driving modes indicated in
Ignition figure i
switch: - @L
OFF Time
- -4 Until red LED goes off.
MT
(1) Start engine and warm it up sufficiently. .
(@ Turn off ignition switch and keep it off until Comes
@ g‘;:igg?::sa:;fhake sure that air Make sure that malfunction indicator lamp | O | Recheck ECM pin termi- AT
conditioning switch and rear defogger are does not come on during test drive. "| nats for damage or the ’
turned “"QFF" during test drive. connection of ECM har-
@ Keep engine running for at least . Does not come on. ness connector. Referta Ff@
30 seconds. P
(8 Shift to suitable gear position and drive in EF & ECG-153.
“Test condition” for a total of 50 seconds
ar mare. .
Note: If engine stalls or ignition switch is turned @A
“OFF* during step (), return to step (@. INSPECTION END
AEC338 B
8T
CHECK BF
MALFUNCTION INDICATOR LAMP
SEF217M
EL
D%

EF_ & EC-113 247



248

TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 33

OXYGEN SENSOR (Diagnostic trouble code No. 33) @ (MALFUNCTION INDICATOR LAMP
ITEM)

modul e)

=B

(Engine control harness)
.............................................................

19— W ————— g oo oo ooooooiimmemseeeemmrer e Tooemmmomm——mmmemrm oo 1:

:Eﬁ@

HaH
R O R R e

x

MO

! - %

@E @ T
ERBINS Enson

AEC295

Harness layout

s o
N

Oxygen sensor
harness connector 6

Center console

ECM hamess
connector

Front passenger side AEC335 MEF12303

EF & EC-114



TROUBLE DIAGNQSES
Diagnostic Procedure For Trouble Code 33

(Cont’d)
MIXTURE RATIO TEST
ACCELERATE TO 2000 RPM INSPECTION START &l
AND HOLD THEN TOUCH
START. l
CHECK OVERALL FUNCTION. O-K; INSPECTION END. (eh
2000 22'00 1) Starlt ’engine and warm it up 4
— sufficiently. ar
[ next ][ START ] 2) Perform “MIXTURE RATIO L]
SEF115L TEST"in “FUNCTION TEST”
mode_with CONSULT. Le
# MONITOR % NOQ FAIL [ ] .OR .
1) Start engine and warm it up
CMPS-RPM (REF)  2087rpm sufficiently.
WR F/C MNT LEAN 2) Make sure that “M/R F/C MNT”
in “DATA MONITCR” mode
indicates “RICH” and “LEAN" FE
periodically more than 5 times
during 10 seconds at 2,000
[___RECORD . | oL
OR
AEC296 "i:a" 1) Start engine and warm it up )
& sufficiently. ki
2) Run engine at about 2,000 rpm
for about 2 minutes under
\ l / no-load. AT
~ - 3) Set ECM diagnosis mode to
—HCHECK~— On-board Diagnostic Test Mode : )
P ~ Il. Refer to EF & EC-38. B,
b / ' \ 4) Keep engine speed at 2,000
o rpm and make sure that RED
RED LED :ﬂg’”c"”" indicater LED on ECM and malfunction - R&
indicator lamp on instrument
AEC212 panel go on and off more than
5 times during 10 seconds. BR
E @ QISCOMNNECT RISCONNECT N G
£® 4€ B l ST
l[ ECM [0 CONNECﬁ” @ [ CHECK INPUT SIGNAL CIRCUIT. N.G.| Repair harness or connec-
19 1) Turn ignition switch “OFF”, 1 tors. _
2) Disconnect oxygen sensor harness Br
connector and ECM harness connec-
Ly tor. ;
@Ea 3) Check harness continuity between ter- H&
o ' minal (8) and ECM terminal ().
MEF452C Continuity should exist.
EL
l O.K.
Replace oxygen sensor. I

EF & EC-115 249



TROUBLE DIAGNOSES
Diagnostic Procedure For Trouble Code 33
(Cont’d) _
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

|

Erase the on-board diagnostic test mode
Il (Self-diagnostic results) memory. Refer
to EF & EC-42.

|

Perform test drive.

Perform on-board diagnostic test mode Il | N-G.| Recheck ECM pin termi-
(Self-diagnostic results) again. Refer to > hals for damage or the
EF & EC-37. connection of ECM har-
oK. ness connector. Refer to
EF & EC-153.

INSPECTION END

250 EF & EC-116



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 34

KNOCK SENSOR (Diégnostic trouble code No. 34) &l
— WA
EM

LG

o HHHERRH R HPHAHHEHRHE

A HH PR R H PR R

11 [ @
(Engline control harnass) __(Engine herness No 20
27— W 'F:::::::f::ff:::::::; W *@ @- W —;r—__._______v-.-..,-...___________:‘E
\{[ FE
CL
MT
47
control

madu | e} ﬂ

@f @ E4
ENGINE
GROUND
AEC287 | BA
Harness layout
y BR
Center console
ST
BF
\— ECM harness HA
connector

Front passenger side AEC335 2 MEF1180 EL
[0

EF & EC-117 251



TROUBLE DIAGNOSES
Diagnostic Procedure For Trouble Code 34

- H
o — (Cont’d)
-]
e Hde |
“ & 1 cuNNEcToRJ] alblcldy INSPECTION START

T \e|fig

\d
== CHECK INPUT SIGNAL CIRCUIT. N.G.| Repair hamess or connec-
f @ 1) Disconnect ECM harness connector "] tors.
Eﬂ and engine harmess No. 2 connector
MEF203C ) L

2) Check harness continuity between ter-

minal (@) and ECM terminal @7).
Continuity should exist,

lO.K.

CHECK COMPONENT N.G.| Replace knock sensor.
{Knock sensor).
Refer to EF & EC-163.

OK.

\d
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-153.

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

b
Erase the on-board diagnostic test mode
Il {Self-diagnostic results) memory. Refer
to EF & EC-42.

Perform test drive.

l

Perform on-board diaghostic test made I N-G; Recheck ECM pin termi-
(Self-diagnostic results} again. Refer to "| nals for damage or the
EF & EC-37. connection of ECM har-
0K ness connector. Refer to
EF & EC-153.

INSPECTION END

252 EF & EC-118



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 35

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35) 1z (MALFUNCTION !
INDICATOR LAMP ITEM) Gl

T WA
SENSOR
£ B
modu | e @@M
% =N pg LG
a
% FE
[E [@ {Engine control harness) @L
2i— B MT
2321 T 23— 8 ——
| AT
FA
RA
AEC208
BR

Harness layout

Center consocle

§T
- EGR temperature

) sensor arness g, X Bl
\\ 4\ \ ccnnectr;r '\

e HA
ECM harness ‘
connector ) " \ \
Front passenger side AEC335 /W\ 0\ \ MEF125C
DX

EF & EC-119 253



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 35

&MONITOR #rNO FAlL []

EGR TEMP SEN 3TV

[ RECORD

]

SEF588I

S

D

A€

K]

&
G

|

2 @&

MEF204C

DISCOMNELT

€ &

EE
TS

A,

MEF205C

(Cont'd)

INSPECTION START

l

CHECK POWER SUPPLY.
1) Start engine and warm it up suffi-
ciently.
2) Read EGR temperature sensor
signal in “DATA MONITOR”
mode with CONSULT.
Voltage:
Less than 5V (at idle)
OR

N.G.| Repair harness or connec-
1 tors.

2) Stop engine.
&=/ 3) Disconnect EGR temperature

sensor connector.
4) Turn ignition switch “ON".
5) Check voltage between termi-
nal (@) and ground.
Voitage:
Less than 5V (at idle)

O.K.

B] v

CHECK GROUND CIRCUIT.

1} Turn ignition switch “OFF".

2) Check hamess continuity between ter-
minal @ and engine ground.
Continuity should exist.

N.G.| Repair harness or connec-

tors.

OK

Y

CHECK COMPONENT.

(EGR temperature sensor).
Refer to EF & EC-161.

N.G.| Replace EGR temperature

sensor.

0K

¥

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-153.

EF & EC-120




TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 35

(Cont'd)

Perform FINAL CHECK by the following procedure after repair

is completed. @l

FINAL CHECK

M

y EM
Erase the on-board diagnostic test mode
Il (Self-diagnostic results) memory. Refer
to EF & EC-42. LE

A4

1) Start engine and warm it up suffi-
ciently. FE
2} Perform test drive for more than 15
minutes.
l cL
Perform on-board diagnostic test mode Il | N-G.| Recheck ECM pin termi- WY
(Self-diagnostic results) again. Refer to "| nals for damage or the
EF & EC-37. connection of ECM har- AT
oK ness connector. Refer to
' EF & EC-153.
FA
INSPECTION END
RA
BR
ST
BF
HA&
EL
DX

EF & EC-121 255



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 43

THROTTLE POSITION SENSOR (Diagnostic trouble code No. 43) @ {MALFUNCTION
INDICATOR LAMP ITEM)

ECHM THROTTLE
(ECCS POSITION
control SENSOR
modu [ ed

PEvdC
EDR

ke
- ox

*\E}

Hh

M
B P HHHEEE

(Engine control harnesc}

b
921

o] III}IBB
4
1
]
N
-+

AEC299

NG
RNy B ‘_/ &
L

=

3 <=F 1
/ SN Cap)
] et
ECM harness ,/ )

gonnector @/ Throttle positign sensor

) harhess connector \
Front passenger side AECH3S VA v Y

MEF1260

256 EF & EC-122



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 43

H
_ ONNECT
o A€ (Gont)
GE ' T8,
INSPECTICON START
V l
B O
— CHECK POWER SUPPLY. N.G.| Repair hamess or connec-
1) Disconnect throttle position sensor har- " tors.
(Cﬁﬂ) E]{b ness connector.
L 2) Turn ignition switch “ON”.
wierra1al | 3) Check voltage between terminal ®
and ground.
’E _ DISCONNECT Voltage: Approximately 5V
alblc) 48 E@ : lo.K.
B}
CHECK GROUND CIRCUIT. N.G.| Repair harness or connec-
1} Tum ignition switch “OFF". | tors.
= 2) Check harness continuity between ter-
) minal (@) and engine ground.
Lﬁa) Continuity should exist.
= ' O.K.
MEF702A v
B IHROTTLE FOSI SEN CKTE CHECK INPUT SIGNAL CIRCUIT. N.G.| Repair harness or connec-
1} Reconnect throttle position sen- | tors.
DEPRESS sor harness connector.
THROTTLE FULLY 2) Turn ignition switch “ON".
THEN «
3) Perform “THROTTLE PQSI
TOUCH START
SEN CKT” in “FUNCTION
TEST” mode with CONSULT.
OR
le position sensor
NEXT START 3) Read throttle p
I ” J E output voltage in “WORK
SEF238M SUPPORT” mode with CON-
SULT.
B THAIL POS SEN ADJ B[ Throttle valve fully closed:
Approx. 0.3 - 0.7V
¥ % ¥ % ADJ MONITOR % ¥ % % Throttle valve fully open:
THRTL POS SEN  0.44V APP’“*(-):{-OV
=== MONITOR === 1) Disconnect ECM harness con-
CMPS-RPM (REF)  6B7rpm nector
CLOSED TH/PQS  ON ) o
2) Check harness continuity
between ECM terminal 28} and
terminal @
AEC300 Continuity should exist.
DISCONNELT  pe o INSCONNECT lO'K'
HS. &) . G@ CHECK COMPONENT N.G.| Replace throttle position
T — (Throttle position sensor). "] sensor.
|—ecn ﬂcc’”"EcmR” Refer to EF & EC-162.
O.K.
A
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-153.
MEF453C

EF & EC-123

A

FE

CL

BT

24

RA

BR

ST

BF

HA

BL

DX

257



TROUBLE DIAGNOSES
Diagnostic Procedure For Trouble Code 43
(Cont'd)
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

|

Erase the on-board diagnostic test mode
Il {(Self-diagnostic results) memory. Refer
to EF & EC-42.

b

Perform test drive.

Perform on-board diagnostic test mode I} | N.G.| Recheck EGM pin termi-
(Self-diagnostic resuits) again. Refer to "] nals for damage or the
EF & EC-37. connection of ECM har-
0K ness connector. Refer to
EF & EC-153.

INSPECTION END

258 EF & EC-124



TROUBLE DIAGNOSES

BACTVETESTE [ ]
SELF-LEARN 100%
CONTROL

===MONITOR == =—

CMPS-RPM (REF}  B75rpm
COOLAN TEMP/S  B4°C

Diagnostic Procedure For Trouble Code 45

INJECTOR LEAK (Diagnostic troubie code No. 45)
et (MALFUNCTION INDICATOR LAMP ITEM)

INSPECTION START

02 SEN 0.3V
A/F ALPHA 48%
{ CLEAR m_ |
()
AEC301
2.0y, q
’
DISCENNECT : . R .,"
-~ - 1 l: 1:5
o~ -
”EZ! 6
Mass air flow sensor
AEC147

\d

Clear the self-iearming data
1) Start engine and warm it up suffi-
ciently.

2) Select "SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT.

3) Clear the seif-learning control
coefficient by touching
“CLEAR”.

OR

‘filal". 2) Disconnect mass air flow sen-
A= sor connector, and restart and
tun engine for at least 30 sec-
onds at 2,000 rpm.
3) Stop engine and reconnect

4} Make sure diagnostic trouble
code No. 12 is disptayed in On-
board Diagnostic Test Mode |l.

5) Erase the on-board diagnostic
test mode |l (Self-diagnostic
resuits) memory. Make sure
diagnostic trouble code No. 55
is displayed in On-board Diag-
nostic Test Mode |I.

mass air flow sensor connector.

v
®

EF & EC-125

WA

EM

LG

FE

L

T

AT

FA

RA

BR

ST

A

EL
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TROUBLE DIAGNOSES

B
ROAD TEST

Test condition

Drive vehicle under the following conditions with
suitable gear position.

{1} Engine speed:

2550 + 650 rpm

Intake manifold vacuum:

-46.7 £ 6.7 kPa

(-350 + 50 mmHg, -13.78 *+ 1.97 inHg)

(2}

(& : Mare than
13 minutes

: More than
20 minutes
at idle speed

: 10 seconds
at test
conhdition

1 2 minutes
at idle speed

Driving mode

A

Test
candition

Engine
running

Ignition
switch:
OFF

oy

Time

Until red LED goes off.

Start engine and warm it up sufficiently.

Turn off ignition switch and keep it off until

red LED goes off.

Start engine and keep it running for more

than 13 minutes.

Turp off ignition switch and keep it off until

red LED goes off.

Repeat steps () through (&) a total of 3 times.

Start engine and keep it at idle speed for

more than 20 minutes.

If engine stalls or ignition is turned off

within 13 minutes of engine starting,

return to step (2. W after 13 minutes, restart

step (8).

Shift to suitable gear position and drive in

“Test condition” for at least 10 seconds.

If the following conditions occur during

step @, return to step.

= Enginge races over 4,000 rpm or hardly
accelerates for more than 10 seconds.

= Engine stalls or ignition is turned off.

Keep engine at idle speed for more than

2 minutes.

e @ @ e

S

AEC339

Diagnostic Procedure For Trouble Code 45

(Cont'd) @

Perform test drive under the following
conditions.

1) Warm up engine sufficiently.

2) Use test driving modes indicated in

O.K

h 4

INSPECTION END

figure [ .
l N.G.

Remove injector assembly.

Refer to EF & EC-167.

"Keep fuel hose and all injectors con-
nected to injector gallery.

Drips

Turn ignition switch “ON".
Make sure fuel does not drip from injec-
tor.

Replace the injectors from

l Do not drip

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-153.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

.

Erase the on-board diagnostic test mode
Il (Self-diagnostic results) memory. Refer
to EF & EC-42.

Yy

Clear the self-leaming data again.

i

™ which fuel is dripping.

Perform test drive under the following

conditions.

1) Warm up engine sufficiently.

2) Use test driving modes indicated in
figure ] .

N.G.

Recheck ECM pin termi-

1 nals for damage or the

connection of ECM har-
ness connector. Refer to
EF & EC-153. '

0K
\d

INSPECTION END

EF & EC-126



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 54
A/T CONTROL (Diagnostic trouble code No. 54)

@l
A/T CONTROL UNIT
[P | B B — PR i3 WA
Solsal IS V10 g T 1|1 [ Jial i3
EGn ERR b P )
Eccs o El
Conee) /
= = m s
A -5
§ % . .
{Engine control harness) (Main harnesc)
———————————BR-/R BR/R FE
il 12| 12—BR/W BRAW H-Brew
1]
o
E]] [@ ——————— LR == L €L
% % o
4 42—=BR/R AT
£4&— LA/R
Z 77
FA
AEC340 | [RA
Harness layout
y . ED%
N .
Center console AT control unit
harness connector
¥ / 5T
' BF
HA
AEC341 EL
3¢

EF & EC-127 261



TROUBLE DIAGNOSES

R

€ NECTOR

L e, —— 11 10 12
[T_£cn_ ol CONNECTER| %

12 4z 44

| &

MEF454C

Diagnostic Procedure For Trouble Code 54

(Cont'd)

INSPECTION START

262

v

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector
and A/T control unit harness connec-
tor.

2} Check haress continuity between
ECM terminal (2 and terminal (12,
ECM terminal and terminal (i9),
ECM terminal and terminal (1),
Continuity should exist.

N.G.

l OK.

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-153.

Check the following.

| ® Harness connectors

&)

® Harness continuity
between ECM and A/T
control unit.

if N.G., repair harness or

conneclors.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

l

Erase the on-board diagnostic test mode
{t {Self-diagnostic resulis) memory. Refer
to EF & EC-42,

A 4

Perform test drive.

Y

Perform on-board diagnostic test mode |l
(Self-diagnostic results) again. Refer to
EF & EC-37.

N.G.

OK

Y

INSPECTION END

EF & EC-128

Recheck ECM pin termi-

> nals for damage or the

connection of ECM har-
ness connector. Refer to
EF & EC-153.




TROUBLE DIAGNOSES

Diagnostic Procedure 23

START SIGNAL {Not self-diagnostic item) -
@l
IGNITION SWITCH
. GFEJACC] ON 1 5
& < slarer
contral RE : ] : STl BRI BIA
madule) . [} 113151
® ?USEtBLUEEWER S &
efer o # o 6
e Bolrie e -
5 k} E
> @ o
& S B
LG
SMJ
[Refer to last page
(Foldout page) . )
% BAY BsY
™
@] | [
Main (Engine room
% % harness) harness: FE
¢ g CL
(Engine . ‘3\= ; @ =
central .
34 !4—6/5% G B @ G/B @Q \‘ === _
{:303::4:}-— E Mf
—esa]
O=rsa=}
Exoa={] [ AT
[ = :
= Esoa={]
BATTERY T
ANG BogE BO% EA
AEC302 [ [BA
Harness layout
BR
Center console
ST
BF
\— ECM harness :ﬂA
connector ’
Front passenger side AECI3E Eﬂ;
B

EF & EC-129 263



TROUBLE DIAGNOSES

B START SIGNAL CKT B

1. CLOSE THROTTLE. SHIFT
TO P OR N RANGE

2. TOUCH START ANG
START ENGINE
IMMEDIATELY

TE

START |

SEF191L

wMONITOR & NG FAIL

START SIGNAL
CLOSED TH/POS
AlR COND SIG
NEUT POSI SW

OFF
ON
OFF
ON

I RECORD |

SEF241M

— CONNECT
[__Ecn o cownECTOR] @B

34

MEF455C

He He

Diagnostic Procedure 23 (Cont’d)

INSPECTION START

l

FEH ECK OVERALL FUNCTION,
1) Furn ignition switch “ON”.

2) Perform “START SIGNAL
CIRCUIT” in “FUNCTION
TEST” mede with CONSULT.

OR

O.K

h A

1) Turn ignition switch “ON”.
2) Check start signal in "DATA
MONITOR” mode with CON-

SULT.

IGN "ON” OFF

ON

IGN “START”
OR
@ 1) Turn ignition switch to
“START”.
2) Check voltage between ECM
terminal 34) and ground.
Voltage:
{gnition switch “START”
Battery positive voltage
Except above
Approximately 0V

N.G.

B v

INSPECTION END

’—a-IECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch “OFF".
2} Disconnect ECM hamess connector

and ignition switch harness connector,

3) Check hamess continuity between
ECM terminal 39 and terminal (8).
Continuity should exist.

N.G.

OK.

hd

[[_EcM__|o|CONNECTOR]| 113]5
Ead 6[2[4
.-
@a' e o
AEC152

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-153.

EF & EC-130

Check the following.

| ® Harness connectors

] r%%esgt:@?nnectors
@D,

® 10A fuse

® Harness continuity
between ECM and igni-
tion switch

If N.G., repair harness or

connectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 24
INJECTOR (Not self-diagnostic item)

INJECTOR
No. 1 No. 2 No. 3 Np. 4

ECH
ECCS

Fi3

cogtrl*o)l ]
moadu | €.

F19 %* &F

[
SMJ
Refer to last page
ot %ﬁ (Foldout page) .1
1O¥—BRAY - )
= w w w F2 " —

i cfat i
1iz— BR _I'—

=

FEE

>d

SEEENE

T 1=

15

e

W
Main
harness)
(EI’"IQ ne )T‘OOITI

harness

HENEInE
DT T 1T

]

] i
"E kc\!;
N (G =

.ﬂ m BAT}I"ERY

U=z
gj rmy &

==

AR

HHHHHERHE
@W/R_
EEJJ-W/R

FUSIBLE LINK
AND FUSE BOX

AEC303

FE

FA

Harness layout

— Center console

Front passenger side AEC335

EF & EC-131

R4

BR

ST
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TROUBLE DIAGNOSES

ECH CONNECTOR|
104 +110 = 103+ 112
e/

&) 6

GQD : No. 1 cylinder D : No. 3 cylinder
G1@ : No. 2 cylinder @ . No. 4 cylinder

B

MEF456C
= DISCONMECT
\i:T9
A€

MEF207C

&

ME

[[__ecn_ ol connecTan]|
108

oy
® |
MEF208C

Diagnostic Procedure 24 (Cont’'d)

O]

HSCONNECT

DISCONNECT
AE &
18
_

[_ecn ol connecTon]

10171101103 » 112
—

@ =

MEF209C

INSPECTION START
n l
CHECK CONTROL FUNGTION. O.K. INSPECTION END
1) Start engine. "
2) Check voltage between ECM terminals
@D, @, 12 and
groundg.
Voltage: Battery positive voltage
l N.G.
B
CHECK POWER SUPPLY 1. N-G_- Check the following.
1) Stop engine. | ® Hamess connectors
2) Disconnect each injector hamess caon- @ ,
nector. # Harness connectors
3) Check voltage between terminal (b) ™D,
and ground. @ 10A fuse
Voltage: Battery positive voltage & 75A fusible link
' OK. & Harness continuity
between injector and
battery
If N.G., repair harness or
connectors.
v
CHECK POWER SUPPLY 2. N.G.| Check the following.
1) Disconnect ECM harness connector. " | @ Harness connectors
2) Check voltage between ECM terminal , @150)
and ground. * Hamness connectors
Voltage: Battery positive voltage D ,
oK & 25A fusible link
® Hamess continuity
between ECM and bat-
tery
If N.G., repair harness or
connectors.
D] v _
CHECK OUTPUT SIGNAL CIRCUIT. N.G.| Repair hamess or connec-
1) Check harness continuity between ter- | tors.
minal (@) and ECM terminals
LD, @, @
Continuity should exist.
v OK.
CHECK COMPONENT N.G.| Replace injector.

{Injector}.
Refer to EF & EC-163.

lO.K.

Check ECM pin terminals for damage or
the cennection of ECM harness connec-

tor. Refer to EF & EC-153.

EF & EC-132




TROUBLE DIAGNOSES

| Diagnostic Procedure 25
FUEL PUMP (Not self-diagnostic item) -

IGNITION SWITCH
ON or START

A

FLUEL
up PUMP
Ech 4 ER
(ECCS
cogtrl‘c)l FUSE BLOCK "
modu | e {Refar to ~POWE
SUPPLY ROUTING~ =
in EL section. )

D@D LG

a sMJ
- [Refer to last page
104—BAY (Foldout page).]
E Body barness)
B-R B8R
BODY GROUND FE
. FUEL
{Engine PUMP
control Hain RELAY @ﬂ:
harness) harness! =

B-'m&% m T

[ 4. ot ao@om
NN NN
sMJ o ad A
[Refecr to last page @&T
{Foldout page).])
8/srR—— D2 —~B/R
L/B—— DL ——L-B
B/Y—— GB ——8sY Engine roon
: FA

B R e AR

@ harness)

AEC304 | [RA

Harness layout 2n

Rear seat
acoess

/

Fuel pump
harness connector ( X7

ECM harness )
connector \

Front passenger side AEC335 AEC336

Center console

HA

e
=

D%

EF & EC-133 267
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TROUBLE DIAGNOSES

2
S §.\
‘ - Wy
> N ‘ s D)
/P‘!"—r ZINL
'« Puel feed hose
e “l
SEFJ84M
!E Y QISCONNECT
B €
1) 24
(V]
SR
&
MEF210C
=7
3 DISCONNECT 29 DISCONNECT
TS. 1§.
an) el
. [1]
) |
e &
MEF211C
E DISCONNECT = DISCONNECT
“e A€
[ _eon ol connecTor]] _
104
L
= 7
MEF457C

Diagnostic Procedure 25 (Cont’d)

INSPECTION START

l
CHECK OVERALL FUNCTION. O-K; INSPECTION END
1} Tumn ignition switch “ON”.
2) Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be
felt for 5 seconds after ignition
switch is turned “ON",
l N.G.
B
CHECK POWER SUPPLY. N-G; Check the following.
1) Turn ignition switch “OFF”. "1 ® Harness connectors
2) Disconnect fuel pump relay. , (D)
3) Tumn ignition switch “ON”. * Joint connector
4) Check voltage between terminals (1), e 15A fuse
(8 and ground. ® Harness continuity
Voltage: Battery positive voltage between fuse and fuel
0K pump relay
If N.G., repair harness or
connectors.
CHECK GROUND CIRCUIT. N.G.| Check the following.
1) Turn ignition switch “OFF”. "] ® Harness connectors
2) Disconnect fue! pump hamess connec- ,
tor. ® Harness connectors
3) Check harness continuity between ter- DY
minal (&) and body ground, terminal ® Harness continuity
@ and terminal @ hetween fuel pump and
Continuity should exist. body ground
oK ¢ Harness continuity
between fuel pump and
fuel pump relay
If N.G., repair harness or
connectors.
m A
CHECK QUTPUT SIGNAL CIRCUIT. N-G; Check the following.
1) Disconnect ECM harness connector. "| ® Harness connectors
2) Check harness continuity between QD ,
ECM terminal and terminal @ ® Harness connectors
Continuity should exist. , @29
OK. ® Harness continuity
between ECM and fuel
pump relay
If N.G., repair harness or
connectors.
4
@

EF & EC-134




TROUBLE DIAGNOSES

B FUEL PUMP CIRCUIT E

PINCH FUEL FEED HOSE
WITH FINGERS. IS THERE
ANY PRESSURE
PULSATION ON THE FUEL
FEED HOSE?

OR
DBOES THE FUEL PUMP
RELAY MAKE AN
OPERATING SOUND

EVERY 3 SECONDS?

NEXY NO YES

SEF633L

BAcTivVETESTH - [
FUEL PUMP RELAY ON

= = = MONITOR = = =
CMPS-RPM (REF)  Orpm

SNl | onvoFF || OFF

AEC305

Diagnostic Procedure 25 (Cont'd)

!

| cHECK COMPONENT

{Fuel pump relay).
1) Reconnect fuel pump relay, fuel

pump harness connector and
ECM harness conneactor.

2) lgnition switch “ON".

3} Perform “FUEL PUMP
CIRCUIT” in "FUNCTION
TEST” mode with CONSULT.

OR

N.G.

Replace fuel pump relay.

3} Turn fuel pump relay “ON" and
“OFF” in “ACTIVE TEST”
mode with CONSULT and
check operating sound.

OR
= Referto EF & EC-164.
)
L. .

OK

A4

Y

CHECK COMPONENT
(Fuel pump).
Refer to EF & EC-160.

N.G.

Replace fuel pump.

lO,K.

Check ECM pin terminals for damage or
the connection of ECM harmess connec-
tor. Refer to EF & EC-153.

EF & EC-135

HA

EM

LG

FE

cL

M7

269



TROUBLE DIAGNOSES

Diagnostic Procedure 26
IAC VALVE-AAC VALVE (Not self-diagnostic item)

ECM
(ECCS
control
modu |l e)

@

(Engine
contraol

(Engine
N | i35— s harness) 58 @ . harness No. 2) v @ @ v

o PP o] e H R PR

| (o] Engine room
harness)
% =E | @ 5
bl
| N - @d
HeED [:G
@ =asa—] A@_
H = vrsa{1+—
i
wiw e
% ” ;;l !:_soA:D E
== =30a=z] —
gg BATTERY

FUSIBLE LINK AND FUSE BOX

AEC308

Harness layout

Center console

\ ECM harness

connector f N 4
Front passenger side AEC235 \ .“,a'“ess\f‘?!‘“‘i‘i’?f '

AEC214

270 EF & EC-136




TROUBLE DIAGNOSES

# cNTIMINGAD) B[]
L — CONDITION SETTING —
IGN/T FEEDBACK: HOLD

= = =MONITCR= = =
CMPS-RPM (REF)

IGN TIMING
CLOSED TH/POS

650rpm
20BTDC
ON

AEC278

é/»

.I
K /—\ b
I1AC valve-AAC valve

harness connector
.

AEC214

= MISCORNECT
A€
—

=

WA e
1
|d./

&

Wy
&) 42

MEF213C

B ACV-AAC/ SYSTEM B

LET ENGINE 1DLE
THEN
TQUCH START
(A/C SW.LIGHT SW OFF)

y
[ nexT [ START |

SEF243M

WacTivETESTE [

IACV-AAC/V 50%

OPENING
== =MONITOR ===
CMPS-RPM (REF) B825rpm

MAS AIR/FL SE 112V
COOLAN TEMP/S  84°C

[Qd[ _UP [[DWN]Qd

AEC307

Diagnostic Procedure 26 (Cont’d)

INSPECTION START

Y

Drops

CHECK OVERALL FUNCTION.
1) Start engine and warm it up suffi-
ciently.
2) Check idle speed.
700+50 rpm

3) Perform “IGN TIMING ADJ” in
"WORK SUPPORT” mode with
.'i!:ﬁl" 3) Disconnect IAC valve-AAC
A= valve harness connector.

CONSULT.
4) Make sure that idle speed drops.

OR
l Does not drop

»
L

INSPECTION END

CHECK POWER SUPPLY.
1) Stop engine.
2) Disconnect IAC valve-AAC
valve harness connector.
3} Turn ignition switch “ON".
4) Check voltage between terminal (c)
and ground.
Voltage: Battery positive voltage

N.G.

O.K.

Check the following.

"1 ® Harness connectors

e 10A fuse @

® 75A fusible link

& Harness continuity
between |AC valve-AAC
vaive harness connector
and fuse

if N.G., repair hamess or

connectors.

réHECK OUTPUT SIGNAL CIRCUIT.
Reconnect throttle position sen-

Dk

sor hamess connector and 1AC
valve-AAC valve hamess con-
nector.

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

N.G.

OR
2) Perform “IACV-AAC/N OPEN-
ING TEST” in “ACTIVE TEST”
mode with CONSULT.
OR

®

1) Turn ignition switch “OFF".

2) Disconnect ECM harness con-
nector.

3) Check harness continuity
between ECM terminal (113)
and terminal (d).

Continuity should exist.

®

lo.K.

®

EF & EC-137

Check the following.

71 ® Harness connectors

E1D, @D

® Harness continuity
between ECM and IAC
valve-AAC valve harness
connector

If N.G., repair harness or

connectors.

FE

€L

T

AT

EL

1D

271
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TROUBLE DIAGNOSES

= rﬁcomecroa]]

&)

113

e ———]

Q]

= DISCONNECT = DISCONNECT
(e} 7
A€ A€

MEF214C

Diagnostic Procedure 26 (Cont’d)

CHECK COMPONENT N.G.| Replace IAC valve-AAC
{IAC valve-AAC valve). | valve.

Refer to EF & EC-163.

lO.K.

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-153.

EF & EC-138




TROUBLE DIAGNOSES

Diagnostic Procedure 27
COOLING FAN CONTROL {Not self-diagnostic item)

ECH IGNITION SWITCH
(ECCS ON or START MA
control FUSE BLOCK g
module) Refer to ~POWER
SUPPLY ROUTING~ J-C-1 JrsC-2
in EL. section ) e = o
_L%J, G Lﬁﬂ%‘ EM
CE@mDn lg e
@D SHER 335 233

Iy SHJ
v [Refer to last page
tFoldout page). ] )
LGAR LG~R ”:.@
—Bs 4 6
soigomem] = o

BT " A KB Engine
control @ harness} @ room

harness) harness)

HRETRE

EggLING
RELAY-1
{Le-relay) E
T :
el
S .
M
B il J b 6L
¢ 9uf Lol ® @
o Y = £ =

o
o £  BOOY
N
5

II-@DEE——

wsB
woL
W/R

Bl @ @k @l@gﬂm | wr

{f[ T
Hag T [0 =
x oo AT
{ = o 7] )
COOLING COOLING
=30 frgoihe i HOTOR-1  movoR-2 |

R e T

T HHRETE]

FAN v:{&
BATTERY FUSIBLE LINK RELAY 2 RELAY-3 EA
AND FUSE BOX (Hi-relay) (Hi-relay)

AEC308 H Jj}\\!

Harness layout

— Center console

Cooling fan motor 2
harness connector

D )
\ ECM harness
connectar Hﬁ
Q A Cooling tan motor 1,
Froni passenger side AECI35 harnefs\cgr]n&:{':tor AEC309 2L
/ / I

Cooling fan relay 3

VA
Cooling fan relay 2

AEC311
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TROUBLE DIAGNOSES

With alr conditioning

Cooling fan

@) o

AEC312

Diagnostic Procedure 27 (Cont’d)

INSPECTION START

v

CHECK COOLING FAN LOW SPEED

OPERATION.

[ With air conditioning ]

1) Start engine.

2} Set temperature lever at full cold posi-
tion.

3) Tum air conditioning switch “ON".

4) Turn blower fan switch “CN”.

5) Run engine at idle for a few minutes
with air conditioning operating.

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

| Without air conditioning |

1) Start engine.

2) Keep engine speed at about 2,000 rpm
until engine is warmed up sufficiently.

3) Make sure that cocling fan begins to
operate at low speed during warm-up.

N.G.

Cooling fan

150 Q resistor

CISCONNECT

Engine coolant
temperature sensar
harness connector

AEC313

OK.
B

Check cooling fan low

"| speed control circuit.

{Perform

[PROCEDURE A | .

CHECK COQLING FAN HiGH SPEED

OPERATION.

1) Turn air conditioning switch “OFF”.

2) Turn blower fan switch “OFF”.

(Steps 1) and 2) are only performed for
models with air conditioning.)

3) Stop engine.

4} Disconnect engine coolant temperature
sensor harness connector.

5) Connect 1501} resistor to engine cool-
ant temperature sensor harness con-
nector.

6) Restart engine and make sure that

cooling fan cperates at high speed.

N.G.

oK

INSPECTION END

EF & EC-140

Check cooling fan high

"| speed control circuit.

(Perform

PROCEDUREB | )




TROUBLE DIAGNOSES

w]]

Diagnostic Procedure 27 (Cont'd)

DISCONNECT

PROCEDURE A

j

A€

EF & EC-141

(2 | Zl
5 INSPECTION START
D E [
Py CHECK POWER SUPPLY. N.G; Check the following. .
L 1) Stop engine. | ® 10A fuse EM
AEC344 2) Disconnect cooling fan relay-1. ® 30A fusible link
3) Check voltage between terminals @, & 75A fusible link LC
and ground. ® Harness continuity
E DISCONNECT
2y DISCONNEST Voltage: Battery positive voltage between cooling fan
15 G@ o)
s R 2 oK relay-1 and battery
o If N.G., repair harness or
@ connectors.
FE
d Cﬁa m ‘F
t ! - CHECK GROUND CIRCUIT. N.G.| Repair harness or connec- oL
le o 1) Disconnect cooling fan motor-1 har- "] tors. ‘
= ness connector and cooling fan Check the following.
MEF4300 motor-2 harness connector. ® Joint connector-1 T
2) Check harness continuity between ter- ® Hamess continuity W7
minals (@), (&) and terminal (8, termi- between cooling fan
nals (d), () and body ground. relay-1 and cooling fan 45
Continuity should exist. motor-1, 2. o~
OK If N.G., repair harness or
connectors. )
@ B&
ST
BF
HA
EL
IBX
275
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€ A€

&)

ECM__[of CONNECTOR]|  [3f5¢/7)
k]

LS

| Sov—

MEF431C

Diagnostic Procedure 27 (Cont’d)

w ACTIVE TEST m
coouNG FaN OFF

= = = MONITCR = = =
COOLAN TEMP/S 88°C

I_] IH

AL ][ LOw | Nelia

AEC314

®
.
CHECK QUTPUT SIGNAL CIRCUIT. NEL Check the following.
1} Disconnect ECM harness connector. | ® Harness connectors
2) Check harness continvity between QD
ECM terminal @ and terminal (2). * Harness connectors
Continuity should exist. G2 ,
OK ® Harness continuity
o between cooling fan
relay-1 and ECM
If N.G., repair harness or
connectors.
Y
CHECK COMPONENT N.G.| Replace cooling fan relay.
(Cooling fan relay-1). i
Refer to EF & EC-164.
| OK.
CHECK COMPONENTS N.G.| Replace cooling fan

(Cooling fan motors-1 and -2).

1) Reconnect cocling fan relay-1,
cooling fan motor harness con-
nector and ECM harness con-
nector.

2) Start engine.

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

OR

@ Refer o EF & EC-165.

oK

Y

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-153.

EF & EC-142

| motors.




TROUBLE DIAGNOSES

18

e O

DISCONNECT

MEF432C

Diagnostic Procedure 27 (Cont’d)

PROCEDURE B

INSFECTION START

WA

DISCONNECT
liz0)

T8

Cooling
fan
motor-1

DISCONKECT

CHECK POWER SUPPLY.
1) Stop engine.
2) Disconnect cooling fan relays-2 and 3.
3) Turn ignition switch “"ON".
4) Check voltage between terminals @,
(3) and ground.
Voltage: Battery positive voltage

N.G.

OK

A J

Check the following.

"| ® Harness connectors

D, ED

® 10A fuse

& 30A fusible link

& 75A fusible link

# Joint connector-1

® Joint connector-2

® Harness continuity
between cocling fan
refays-2 and 3 and fuse

® Harness continuity
between cooling fan
relays-2 and 3 and bat-
tery

if N.G., repair harness or

connectors.

FE

cL

T

Cooling

fan

relay-3

AEC315
Coaling Cooling
fan fan
relay-2 DrSEuNNECT motor-1
s

: H

©|

Cooling
fan relay-3

. Bl ©

&

AEC316

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2} Disconnect cooling fan motor harness
connector.

3) Check hamess continuity between

terminal (&) and terminals (&, ().

Continuity should exist.
BB 4) Check hamess continuity between

terminal {8) and terminals (©), (@),

terminaf @ and body ground.
Continuity should exist.

N.G.

=

®

EF & EC-143

Repair harness or connec-
tors.

ST

BF

EL

103

277
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DISCONNEDY
MISCONNECT =8
=
He 44€
|__EcM__|o{ connECTOR] 1
10 (613
7(5]
27 11]
wlm |
; o
=
MEFA35C
BacTve TESTR [ ]
cooLinG FaN OFF
=== MONITOR = = =
COOLAN TEMP/S  88°C
] |
AEC317

278

Diagnostic Procedure 27 (Cont’'d)

®

CHECK CUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
ECM terminal 40 and terminal (2).
Continuity should exist.

N.G.

oK

Check the following.

® Harness conneclors
:

® Harness connectors
GDY

# Joint connector-2

# Harness continuity
between ECM and cool-
ing fan relays-2 and 3

If N.G., repair hamess or

connectors.

CHECK COMPONENT
{Cooling fan relays-2 and 3).
Refer to EF & EC-164.

N.G.

Repiace cooling fan refay.

O.K.
CHECK COMPONENTS N.G.| Replace cooling fan
(Cooling fan motors-1 and -2). "1 motors.

1) Reconnect cooling fan relay-2,
-3, cooling fan motor harness
connector, engine coolant tem-
perature sensor harness con-
nector and ECM harness con-
nector.

2) Start engine.

3) Perform “COOLANT FAN
TEST" in “ACTIVE TEST”
mode with CONSULT.

OoR

@ Refer to EF & EC-165.

OK.

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-153.

EF & EC-144
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Diagnostic Procedure 28
POWER STEERING PRESSURE SWITCH (Not self-diagnostic item) al

PO
ﬂ W
| e

% LS
(=
% FE
% e3—aey (Engine contrel harness) ﬁr*? Main harness) @ﬂ;.
M
ECH
(ECCS
ERAEY .
: AT
BED
BODY E4
GROUND
AEcats | RA
Harness layout
’ BR

Center console

ECM harness b MA&
connector g T
Power steering pressure @)
t passenger side - switch harness connector™ AECZ32 EL
[

EF & EC-145 . 279
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Diagnostic Procedure 28 (Cont’d)

B PW/ST SIGNAL CIRCUIT A

HOLD STEERING WHEEL
IN A FULL

LOCKED rosiTion
THEN
TOUCH START

[ nexr ][ START |

SEF200L

B

L

OFF

wMONITOR wNO FAIL

PW/ST SIGNAL

| RECORD |

SEF5811

[

[ ﬁconmscrm]]%%
()

V]

N =
@ Y

~ MEF458C

INSPECTION START

l

CHECK OVERALL FUNCTION.

= 1) Slart engine.
2 peomn’

CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.

O.K

INSPECTION END

OR
1) Start engine.
2) Check power steering pressure
switch signal in “"DATA
MONITOR” mode with CON-
SULT.
Steering is neutral position: OFF
Steering is turned: ON
OR

Perform “PW/ST SIGNAL

1} Start engine.

2) Check voltage between ECM
terminal and ground.
Voltage:

When steering wheel is

turned quickly.
Approximately OV

Except above
Approximately 7 - 9V

B e

CHECK GROUND CIRCUIT.

1) Stop engine.

2) Disconnect power steering pressure
switch harness connector.

3) Check harness continuity between ter-

minal () and engine ground.

Continuity should exist.

N.G.

Repair hamess or connec-

| tors.

=
< M €

[

(&

AEC233

l OK.

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check hamess continuity between
ECM terminal and terminal (a).
Continuity should exist.

N.G.

QK.

\d

Check the following.

| ® Harness connectors

@D, @9

® Harmness continuity
batween ECM and
power steering pressure
switch
If N.G., repair harness or
connectors.

© womes (o e
Me) HMe

__eon ﬁcowecroa” @'ﬂ,}

43

® |

(]

CHECK COMPONENT
(Power steering pressure switch).
Refer to EF & EC-164.

N.G.

lO.K.

Check ECM pin terminals for damage or
the conhection of ECM harness connec-
tor. Refer to EF & EC-153.

AEC234

EF & EC-146

Replace power steering
pressure switch.




TROUBLE DIAGNOSES

Diagnostic Procedure 29
NEUTRAL POSITION SWITCH/INHIBITOR SWITCH (Not self-diagnostic item)

@l
@: AsT models
_ FUSE_BLOCK {): WT models M2,
(Refer to #POWER
SUPPLY ROUTINGS up (3&): A/T models with ASCD
‘. (E&): AT models without ASCD BN
IGNITION SWITCH s
ON or START .
JC-5
G, ey ! _
i @ e
@) SMJ ES
[Refer to last page
(Foldout page).]
@] | =
G-OR ngﬂ::aﬁfz ::G;gﬂ_
. Main —= Yo ASCD hold relay
f:i%?;;%ex harness) r— T ASCD brake switch
harness) FE
@ .
35—G/0R GC~0OR @ @ G/ﬂR@ GG//EIBR
GsB
GoW =
adhecs o B M INALEI TOR L
7 = No. & @ G-B —& B— 6B B— - R(EL:TP)
] &
IE - @ @ {Engine n M'—"
s 25 B FEomc N
G/OR .
£ \ l@ I@@ PIRINOIZ]E _:@gﬁ,@
e PME AT o1 : e A
modu | &t ANCRDR | | CEEY B Focono GO HrrsTToR
O[]} RELAY
=T 1611 on oo N & P
AR E_J
7 00 @ @ F‘@\“
a = -
NEUTRAL 3 O oy
POSITIGN GROUND
EOsLIL INHIBITOR SWITCH
AEC319 | BA
Harness layout : BE
|B}

Center console

\- ECM harness

P&

connector
Front passenger side AECE35 AEC228 EL
M/T models Neutral position
switch connector H@M
LEVAN

harness connector’
e

[ SAN

Sy

AEC235

EF & EC-147 281

MEF136(
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TROUBLE DIAGNOSES

B NEUTRAL POSI SW CKTI
SHIFT
out oF N/P-rance
THEN

TOUCH START

L I _START |

SEF247M

#MONITOR % NC FAIL [ ]

START SIGNAL
CLOSED TH/POS
AIR COND SIG
NEUT POSI SW

OFF
ON
OFF
ON

] RECORD |

SEF248M

I[__EcH _ﬁcumscroﬂj

a5

&

MSCONNECT

MEF458C

(8]

de

Q]

MEF217C

F"

DISCONNEDT

€

et blcowecror] S
35 GE’

Q]

&

e, DISCONNECT
pEL
“dAe

MEF218C

Diagnostic Procedure 29 (Cont’d)

Neutral position switch (M/T)

INSPECTION START

l

CHECK OVERALL FUNCTION.
@ 1) Turn ignition switch “ON”,

CKT" in “FUNCTION TEST”
mode with CONSULT,
OR

oK

h 4

1} Turn ignition switch “ON",

2) Check neutral position switch
signal in “DATA MONITOR”
mode with CONSULT.

Neutral position: ON

Except above: OFF

2) Perform “"NEUTRAL POS| 8W

OR

1) Set shift lsver to the neutral
position.

2} Disconnect ECM harness con-
nector.

3) Check harness continuit
between ECM terminal
body ground.

Continuity should exist.

and

lN.G.

Turn ignition switch “OFF".

1B v

INSPECTION END

CHECK GROUND CIRCUIT.

1) Disconnect neutral position switch har-
ness connector.

2) Check harness continuity between ter-
minal and body ground.
Continuity should exist.

N.G.

lO.K.

Disconnect ECM harness connec-
tor.

l

Check the following.
® Harness connectors

® Harness continuity
between neutral position
switch and body ground.
If N.G., repair harmness or
connectors.

CHECK INPUT SIGNAL CIRCUIT.
1) Check harmess continuity between
ECM terminal @8) and terminal

Continuity should exist.

N.G.

OK

@

EF & EC-148

| Check the foIIo'wing.
| ® Harness connectors

¢ Harness connectors
. (MD)
® Harness connectors
. 2D
® Harness continuity
between ECM and neu-
tral position switch
If N.G., repair harness or
connectors.




- TROUBLE DIAGNOSES

Diagnostic Procedure 29 (Cont’d)

CHECK COMPONENT N.G. Replace neutral position
{Neutral position switch). " | switch.

Refer to MT section (“Position Switch
Check”, “ON-VEHICLE SERVICE”}.

lo.K.

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-153.

EF & EC-149

A

EM

LG

AT

FA

RA

B
ST

BF
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TROUBLE DIAGNOSES

O]

B NEUTRAL POSI SW CKTH
SHIFT
out of N/P-rance
THEN

TOUCH START

l I

START ]

SEF247M

Diagnostic Procedure 29 (Cont’d)

Inhibitor switch (A/T)

INSPECTION START

wMONITOR % NO FAIL []

START SIGNAL OFF
CLOSED TH/POS ON
AIR COND SIG OFF
NEUT POSI SW ON

[ RECORD l

SEF248M

. l

CHECK OVERALL FUNCTION.
- 1) Turn ignition switch “ON”.
2) Perform “NEUTRAL POSi 8W
CKT” in “FUNCTION TEST"
mode with CONSULT,
OR

OK.

1) Turn ignition switch “ON".

2) Check park/neutral position
switch signal in "DATA
MONITOR” mode with CON-
SULT.

“N"” or “P”: ON
Except above: OFF
OR

DISCOMNECT

€

I _Ecn r_'H CONNECTOR]| @
35

e-9

~,,

< @i

MEF460C

1} Make sure that inhibitor switch
circuit functions properly. Refer
to AT section (“INHIBITOR
SWITCH, OVERDRIVE
SWITCH AND CLOSED
THROTTLE POSITION
SWITCH CIRCUIT CHECKS”,
“Self-diagnosis”, “TROUBLE
DIAGNOSES™).

2) Disconnect ECM hamess con-
nector.

3) Shift selector lever to “P”
range.

4} Turn ignition switch “ON".

5) Check harness continuity
between ECM terminal @8 and
body ground.

Continuity should exist.

6) Shift selector lever to “N”
range.

7} Check harness continuity
betweert ECM terminal @ and
body ground.

=

- Continuity should exist.

[N.G.

®

EF & EC-150
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TROUBLE DIAGNOSES

Without ASCD _ With ASCD
DISCONNET
A€ & AE)
(4]
1] [6]7]3]
2]

0@2‘5‘
L S A

- J—
M €

®

ols
L)
[

om = |

AEC155

Without ASCD With ASCD
" 4]

2 [6]7]3]

i Bk

€& de)

AEC237

Diagnostic Procedure 29 (Cont’d)

@

CHECK POWER SUPPLY.

1) Turn ignition switch “OFF”.

2) Disconnect inhibitor relay.

3} Make sure that selector fever is in “P”
or “N” range. :

4) Turn ignition switch “ON”,

5) Check voltage between terminal ®
and ground.
Voltage: Battery posilive voltage

O.K.

N.G.

'

CHECK HARNESS-CONTINUITY

BETWEEN INHIBITOR SWITCH AND

BATTERY.

1) Turn ignition switch “OFF",

2) Disconnect inhibitor switch hamess
connector.

3) Turn ignition switch “ON".

4) Check voltage between terminal (3)
and ground.
Voltage: Battery positlve voltage

N.G.

oK.

Check the following.

| ® Harness connectors

D,

¢ Hamess f:%ectors
@D,

e 10A fuse

& Harness continuity
between fuse and inhibi-
tor switch

If N.G. repair harness or

connectors,

CHECK HARNESS CONTINUITY
BETWEEN INHIBITCR SWITCH AND
INHIBITOR RELAY.
1} Turn ignition switch “OFF”.
2) Check hamess continuity between ter-
minats (1) and (6)
Continuity should exist.
3) Check harness continuity between ter-
minals @ and @
Continuity should exist.

N.G.

Check the following.

| & Joint connector-5

® Harness conneclors
,

¢ Harness continuity
between inhibitor switch
and inhibitor relay

i N.G., repair harness or

connectors.

O.K.

CHECK COMPONENT (Inhibitor switch).
Refer to AT section (“INHIBITOR
SWITCH”, “Electrical Components
Inspection”, “TROUBLE DIAGNOSES").

EF & EC-151
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TROUBLE DIAGNOSES

Wlthout ASCD With ASCD

@E@

(4]
[2 1| [s 7_
5] (2l
ﬂ
L = ’ y I
AEC238
(]
DUSOONHECT DRSCOMMECT
He [He
—r— . ra]
ECH CONNECTOR, [ With
I L 4‘ &_lﬁ ASCD
3l without
» =al ASCD
AEC239

Diagnostic Procedure 29 (Cont’d)

l
[ cHECK GROUND CIRCUIT. N.G.| Repair harness or connec-
1) Turn ignition switch “OFF". 1 tors. '
2) With ASCD:
Check harness continuity between ter-
minals (@), (7) and body ground.
Without ASCD:
Check harness continuity between ter-
minals @, @ and body ground.
CK.
n Y
CHECK INPUT SIGNAL CIRCUIT. N.G.| Check the following.
1) With ASCD: ~ 7| ® Harness connectors
Check harness continuity between D,
ECM terminal @ and terminal @ ® Harness connectors
Without ASCD: @49, 2
Check harness continulity between ® Harness continuity
ECM terminal @ and terminal @ between ECM and inhibi-
oK tor relay .
If N.G., repair harness or
connectors.
CHECK COMPONENT N.G.| Replace inhibitor refay.

{inhibitor relay).
Refer to EF & EC-164.

lO.K.

Check ECM pin terminals for damage or
the connection of ECM harmess connec-
tor, Refer to EF & EC-153.

l

INSPECTION END

EF & EC-152




TROUBLE DIAGNOSES

Center cansole

\— ECM harness

connector

Front passenger side AEC335

ECM harness protector

SEF258M

—
/Thmm

SEF3671

Electrical Components Inspection

ECM INPUT/OUTPUT SIGNAL INSPECTION i]

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

RA

EM

LC

2. Remove ECM harness protector.

3. Perform all voltage measurements with the connectors con- Wiy

nected. Extend tester probe as shown to perform tests eas-

||y A
® Open harness securing clip to make testing easier. AT
® Use extreme care not to touch 2 pins at one time.

e Data is for comparison and may not be exact. EA,

RA

ECM HARNESS CONNECTOR TERMINAL LAYOUT

(CONNECT

| f1mnodes{ < porposf {1 (2(3 |4 6|7

58
R
8

5|8

47

B[S
B
8iR
I3E
2

B

AL
B8

@ 15[16[17[18]19
108110 >H12[113 16} [8 ]9 [10]n]12][13]. 23|24 27

AEC240
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TROUBLE DIAGNOSES

ECM inspection table

Electrical Components Inspectlon (Cont’d)

TER-
MINAL ITEM CONDITION DATA
NQ.
[Engine is running. |
0.2-0.3V
] \anition sianal Idle speed
rition signa
9 ° |Engine is running.]
Approximately 0.8V
Engine speed is 2,000 rpm.
y |Engine is running | BATTERY POSITIVE VOLTAGE
3 Ignition check
idle speed (11-14V)
|Engine is running. |
[Ignition switch "OFF"|
1 0-1V
For approximately 1 second
4 ECM relay (Self-shutoff) after turning ignition switch
“OFF”
[Ignition switch “OFF”|
BATTERY POSITIVE VOLTAGE
Approximately 1 second after | (11 - 14v)
turning ignition switch “OFF”
|Engine is running.’
Less than 5V
EGR system is not operating.
8 EGR temperature sensor EE m— - |
ngine is running.
0-1.0V
EGR system is operating.
Engine is running. BATTERY POSITIVE VOLTAGE
Cooling 1 | L Cooling fans are not operating. (11 -14v)
ooling fan rela
9 (Low s?:eed) Y [Engine is running.|
L Covling fans are operating at |-APProximately 0.7V
low speed.
[Engine is running. | BATTERY POSITIVE VOLTAGE
Cooling { | Coaling fans are not aperating. (11 -14v)
ooling fan relay
10 (High sgpeed) [Engine is running.]
L Cooling fans are operating at | APProximately 0.7V
high speed.
[Engine is running. |
Both A/C switch and blower | APProximately 0.7V
" Air conditioning relay switch are “ON".
|Engine is running. | BATTERY POSITIVE VOLTAGE
L v switch is oFF. (11-14Y)
[Engine is running. ] 0.8 -3.0v
16 Mass air flow sensor Qutput voltage varies with engine
Idle speed speed.
0-50V
18 Engine coolant temperature sensor |Engine is running.] Output voltage varies with engine
water temperature.

EF & EC-154
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Electrical Components Inspection (Cont’d)

TER-
MINAL ITEM CONDITION DATA
NO. _
|Engine is running.J
19 Oxygen sensor (_ 0 - Approximately 1.0V
After warming up sufficiently
0.3 - Approximately 4V
20 Throttle position sensor [Ignition switch “ON"] Output voltage varies with the throt-
tle valve opening angle.
[Engine is running. |
22 Camshatt position sensor (Refer- . . 01 -13V
10 ence signal) Do not run engine at high ' '
speed under no-load. '
[Ignition switch “ON”| Approximately 1.5V
24 Malfunction indicator lam
P |Engine is running. | BATTERY POSITIVE VOLTAGE
(11 - 14V)
|Engine is runningJ
27 Knock sensor Approximately 2.5V
Idle spesd
[Engine is running.|
31 Camshaft position sensor (Position ) hich 50-3.0V
40 signal) Do not run engine at hig : :
speed under no-load.
[Ignition switch “ON”]
Engine stopped and gear
32 Vehicle speed sensor L position is “Neutral”. Varies from 0 to 10V
While rotating front wheel by
hand
[Engine is running.|
BATTERY POSITIVE VOLTAGE
Rear window defogger switch | (11 - 14v)
is “ON".
33 Rear window defogger switch JE — - J
hgine is running.
Rear window defogger switch ov
is “OFF”.
[lgnition switch “ON | Approximately OV
34 Start signal
9 |Ignition switch “START”J BATTERY POSITIVE VOLTAGE
(11 - 14V)
[lgnition switch “ON|
ov
Park/neutral position
35 Park/neutral position switch ﬂgnition switch “ON"]
Except the above gear posi- | APProximately 6V
tion
[Ignition switch "OFF”| oV
36 Ignition switch
9 ﬂgnition switch “ON"‘ BATTERY POSITIVE VOLTAGE
(11 - 14V)
37 Throttle position sensor power sup- ||gn|t|on switch "ON Approximately 5V

ply

EF & EC-155
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

TER-
MINAL ITEM CONDITION DATA
NO.
38 - e BATTERY POSITIVE VOLTAGE
47 Power supply for ECM |fgnmon switch “ON | (1 - 14v)
LEngine is running.J
L Both air conditioning switch Approximately 0V
. o . and blower switch are "ON”,
41 Air conditioning switch — -
Engine is running.
B BATTERY POSITIVE VOLTAGE
Air conditioning switch is (11 - 14V}
“OFF”.
{Engine is running.|
Steering wheel is being ov
turned.
43 Power steering pressure switch
|Engine is running. |
Steering wheel is not being Approximately 8V
_ turned.
Engine is running.'
[— Air conditioning switch is
L “ON". Approximately OV
Air conditioning triple-pressure
45 Air conditioning triple-pressure switch is “ON".
switch [Engine is running. |
Air conditioning switch is
L “ON". Approximately 7V
Air conditioning triple-pressure
switch is “OFF”.
46 Power supply (Back-up) ‘Ignition switch "OFF”| BATTERY FPOSITIVE VOLTAGE
109 PPY P (1 - 14v)
101 injector No. 1
103 Injector No. 3 . . BATTERY POSITIVE VOLTAGE
Engine is running.
110 Injector No. 2 (11 - 14v)
112 Injector No. 4
[Ignition switch "ON”
For 5 seconds after turning .
ignition switch “ON* Approximately 0.8V
(Engine is running.|
104 Fuel pump relay

[lgnition switch “ON"|

5 seconds after turning igni-
tion switch “ON”

BATTERY POSITIVE VOLTAGE
(11 - 14V)

290
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

TER-
MINAL ITEM CONDITION DATA
NO. @l
|Engine is running.[
L Engine is coid Approximately 0.7V A
[Water temperature is below
. ) 60° (140°F)]
105 EGR & canister control solenoid — - - BM
valve- \Engine is racing (2,000 rpm)|
L After warming up BATTERY POSITIVE VOLTAGE
[Water temperature is (1 - 14v) L
between 60°F (140°C) and
105°C (221°F)]
[Engine is running. |
9- 14V
Idle speed
|Engine is running. | FE
113 IAC valve-AAC valve Steerlng wheel is belng
turned. GL
Air conditioning is operating. 5-9v
Rear defogger is “ON".
Headlamp are in high posi- M
tion.
AT
FA
RA
BR
ST
BF
HA
EL

EF & EC-157 291
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TROUBLE DIAGNOSES

Camshaft
position sensor
connector

AEC320

&

SEF748K|

Terminal

Temperature
compensation
resistor

3

\_ Hot fiim

resistor

SEF593K

Electrical Components Inspection (Cont’d)
CAMSHAFT POSITION SENSOR

1. Remove distributor assembly from engine. Disconnect igni-
tion wires and center cable from distributor. (Camshaft posi-
tion sensor harness connector should remain connected.)

2. Turn ignition switch “ON".

3. Rotate camshaft position sensor shaft siowly by hand and
check voltage between terminals (1), @ and ground.

Terminal Voltage
@ (180° signal}
{2) (1° signal)

Voltage fluctuates between 5V and OV.

4. Rotate camshaft position sensor shaft slowly by hand and
check voltage between terminals (1), @ and ground.
Measure with circuit tester set in 100 mV range, AC.

Tester pointer deflects: O.K.
Tester pointer does not deflect: N.G.
If N.G., replace camshaft position sensor.

After this inspection, diagnostic trouble code No. 11 might be

displayed though the camshaft position sensor is functioning

. properly. In this case erase the stored memory.

MASS AIR FLOW SENSOR

1. Fold back mass air flow sensor harness connector rubber as
shown in the figure if the hamess connector is connected.

2. Turn ignition switch “ON”.
3. Start engine and warm it up sufficiently.
4. Check voltage between terminal (1) and ground.
. Conditions Voltage V
Ignition switch "ON” (Engine stopped.) Approximately 0.2
ldle (Engine is warmed-up sufficiently.) Approxm:aggly 0.85-

5. [fN.G., remove mass air flow sensor from air duct. Check hot
film for damage or dust.

EF & EC-158
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Electrical Components Inspection (Cont’d)

ENGINE COOLANT TEMPERATURE SENSOR

1. Disconnect engine coolant temperature sensor harness con-
nector. _ &l
2. Check resistance as shown in the figure.

Temperature °C (°F) Resistance k{} (2
20 (68) 21-29
50 (122) 0.68 - 1.00 Ell
80 (176} 0.30 - 0.33
SEF536
If N.G., replace engine coolant temperature sensor. LC

POWER TRANSISTOR

1. Disconnect power transistor harness connector.

2. Check power transistor continuity between terminals with a AT
digital tester as shown in the figure.

e The digital tester must have a diode check position to perform

this test. FA
= terminal side
2R
@ termi- Terminal (@) Terminal (B) Terminal (&) RA
nal side . . .
SEFOBTM Resistance Result Resistance Result Resistance Result
0 { Q 8ﬁ
=)
- — w0 O.K % 0K
Terminal Not = Not =
- - or 0 NG or 0 N.G. g
— - 0 N.G. 0 N.G.
o N.G. — - % N.G. BE
Terminal Not =0 OK. _ _ Not = OK.
or0 or0
0 N.G. — — 1] N.G. [ A
x N.G. = N.G. - —
Terminal Not o Not =
or 0 oK or 0 O.K — — EL
0 N.G. 0 N.G. — -

o : Infinity resistance

If N.G., replace power transistor.
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

IGNITION COIL

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

— Ignitionh coil
-

—/

Terminal Resistance
@ - @ Approximately 1.00

if N.G., replace ignition coil.

SEF088M

3. Disconnect the high tension lead.

High 4, Check resistance between ignition coil harness connector ter-
g . . .
tension minal (& and the connector aon the ignition cail for the high
ey lead Distributor tension lead.
1 Resistance: Approximately 10.0k(}
If N.G., replace ignition coil.

Ignition
coil

AEC342

FUEL PUMP

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals (@ and @®).
Resistance: Approximately 0.5
If N.G., replace fuel pump.

SEF085M

EGR AND CANISTER CONTROL SOLENOID VALVE
Check air passage continuity.

Air passage Air passage
Condition continuity continuity

between @ and between (B and ©

12V direct current supply

: B_A.-'TEHY between terminals @ : Yes No
: and (2)
AEC241 No supply No Yes

If N.G., replace solenoid valve.

294 EF & EC-160
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Electrical Components Inspection (Cont’d)

EGR VALVE
Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift. ' @l
If N.G., replace EGR valve.
=
AEC216
EGR CONTROL-BPT VALVE -
Plug one of two ports of EGR control-BPT vaive. EF
Apply a pressure above 0.490 kPa (50 mmH,O, 1.97 inH,0) to
check for leakage. If a leak is noted, replace valve.
FE
GL
EC381A
EGR TEMPERATURE SENSOR H:
Check resistance change and resistance value at 100°C (212°F).
¢ Resistance should decrease in response to temperature AT
increase.
Resistance: 100°C (212°F)
85.3+8.53 kQ FA
If N.G., replace EGR temperature sensor.
RA
SEF830F H
[ WIDE OPEN THROTTLE POSITION SWITCH — AT
G@ En @al model only
k3 A 1. Disconnect wide open throttle position switch harness con- ST
Wide open nector.
ihrottle position 2. Check continuity between terminals & and ®. -
Accelerator pedal condition Continuity
Released No e
Depressed Yes
AEC248
EL

If N.G., replace wide open throttle position switch.
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€A ®

1]2]3]

Closed throttle
position switch

connector

SEF114M

; Throttle position @
: sensor connector v
L2,

N

/
_ Throttle position
. ) f sensor & throttle

(1]2]z
Throttle position
sensor connector
B [ &,

AEC243

fl THRTL POS SEN ADJ ID
% % % k ADJ MONITOR * % % %
THRTL POS SEN 050V
= = = MONITOR = = =

CMPS-RPM (REF)  687rpm
CLOSED TH/POS  ON

AEC321

a
L

@ bl ™

AEC244

Electrical Components Inspection (Cont'd)
CLOSED THROTTLE POSITION SWITCH (ldle position)
— A/T model only

1. Disconnect closed throttle position switch harness connector.
2. Check continuity between terminais (@) and (2).

Accelerator pedal conditien Continuity
Released Yes
Depressed No

If N.G., replace closed throttle position switch.

THROTTLE POSITION SENSOR

1. Disconnect throttfe position sensor harness connector.
2. Make sure that resistance between terminals @ and @)
changes when opening throttle vaive manually.

Accelerator pedal conditions Resistance k(
Completely released Approximately 2
Partially released 2-10
Completely depressed Approximately 10

If N.G., replace throttle pdsition sensor.

Adjustment

If throttle position sensor, closed throttle position switch or wide

open throttle position switch is replaced or removed, it is neces-

sary to install in proper position, by following the procedure as

shown below:

MT model;

1. Install throttle position sensor body in throttle body. Do not

tighten bolts. Leave bolts loose.

Connect throttle position sensor harness connector.

Start engine and warm it up sufficiently.

Perform “THRTL POS SEN ADJ” in “WORK

SUPPORT” mode.

.@‘ Measure output voltage of throttle position sensor using

& voltmeter.

5. Adjust by rotating throttle position sensor body so that output
voltage is 0.3 to 0.7V.

6. Tighten mounting bolts.

7. Disconnect throttle position sensor harness connector for a
few seconds and then reconnect it.

Rl S
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DISCONNECT

Wik
——Closed throttle

position switch
connector

SEFQ96M

isr:)
1.8
Calbhy
c|d
€
N
e & (tma,\
AEC245
Ba
T.8. -
£l ble [a
Se[1[alh”
DISCONNECT

AEC246

AEC247

Electrical Components Inspection (Cont’d)

AT model;
1. Install throttle position sensor in throttle body. Do not tighten

EF & EC-163

bolts. Leave bolts loose. @

2. Connect throttle position sensor and closed throttle position
switch harness connector.

3. Start engine and warm it up sufficiently. A,

4. Disconnect closed throtile position switch harness connector.

5. Check closed throttle position switch OFF — ON engine
speed with circuit tester, closing throttle valve manually. EM
Closed throttle position switch continuity OFF — ON
engine speed {in “N” position):

900 = 150 rpm LG
FE
cL
M

IAC VALVE-AAC VALVE

e Check IAC valve-AAC valve resistance.

Resistance: AT

Approximately 10}
e Check plunger for seizing or sticking. ]
® Check for broken spring. A
AA
BR

KNOCK SENSOR

1. Disconnect engine harness No. 2 connector .

2. Check continuity between terminal (f) and ground. ST

Continuity should exist.

e |tis necessary to use an chmmeter which can measure more 5E
than 10 MQ.

CAUTION:

Discard any knock sensor which has been dropped or under- 45

gone shocks; use a new one.

EL

INJECTOR

1. Disconnect injector harness connector. )

2. Check resistance between terminals as shown in the figure. DX

Resistance: Approximately 110 [at 20°C (68°F)]

If N.G., replace injector.
297
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TROUBLE DIAGNOSES

SEF0G4F

AEC157

SEF090M

SEC202B

AEC249

Electrical Components Inspection {Cont’d)

ECM RELAY AND FUEL PUMP RELAY

Check continuity between terminals @) and ).

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

No current supply No

If N.G., repiace relay.

INHIBITOR RELAY (A/T models with ASCD)
Check continuity between terminals (&) and ).

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

No current supply No

if N.G., replace relay.

INHIBITOR RELAY (A/T models without ASCD) AND

COOLING FAN RELAY-1

Check continuity between terminals @ and ().

Conditions Continuity
12V direct current supply Yes
between terminals @ and (2).

NG current supply No

If N.G., replace relay.
COOLING FAN RELAYS-2 AND -3

Check continuity between terminals @ and (), & and (7).

Conditions Continuity
12V direct current supply between Yos
terminals @ and @

No current supply No

If N.G., replace relay.

POWER STEERING PRESSURE SWITCH
1. Disconnect power steering pressure switch harness connec-

tor.
2. Check continuity between terminals.

Conditions Continuity
Steering wheel is being turned Yes
Steering wheel is not being turned No .

EF & EC-164
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Electrical Components Inspection (Cont’d)

IAC VALVE-AIR REGULATOR

— __V%’ 1. Remove IAC valve unit from engine.
Air .- 2. Immerse IAC valve unit in cold or hot water as shown, and @]
oW — 2 check air flow.
S_ Water Water temperature When blowing from air inlet hole m
20°C (68°F) Air flows
Wax Y S 80°C (176°F) or more Almost no air flows -
T . i

o If N.G., replace IAC valve unit.

AEC250
IAC VALVE-FICD SOLENOID VALVE e
s e Check that clicking sound is heard when applying 12V direct
s current to terminals. '
® Check plunger for seizure or sticking. EC
E’fm}] ® Check for broken spring.
FE
/ CL
AECZ251
T

COOLING FAN MOTORS-1 AND -2

Cooling fan motor-1 \ '
harmess connector 1. Disconnect cooling fan motor harness connectors.

2. Supply cooling fan motor terminals with battery positive volt- AT
age and check operation.

Cooling fan motor-2
harness connector Terminals FA
Speed
(@) {©)
Low ® © RA
Cooling fan motor-1 - g
ngh r @ @’ @
AEC322
Low ® ®© R
Cooling fan motor-2 . BR
High , @ @: @
Cooling fan motor should operate. ST
If N.G., replace cooling fan motor.
BF
HA
R
RESISTOR
1. Disconnect resistor harness connector (F8). o
2, Check resistance between terminals (@) and ). DX

Resistance: Approximately 2.2k(}
If N.G., replace resistor.

AEC160
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Data link
connector
for GONSULT

AEC207

B FUEL FRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START IN IDLING.
CRANK A FEW TIMES AFTER
ENGINE STALL.

[ START I

SEF952)

Fuel pump
fuse

AEM031

Releasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

o o b~

X

> W=

(¢

Turn ignition switch “ON”.

Perform “FUEL PRESSURE RELEASE” in “WORK SUP-
PORT” mode with CONSULT.

Start engine.

After engine stalls, crank it two or three times to release all
fuel pressure.

Turn ignition switch “OFF",

Remove fuel pump fuse.

Start engine.

After engine stalls, crank it two or three times to release
all fuel pressure.

Turn ignition switch “OFF” and reconnect fuel pump
fuse.

Fuel Pressure Check

aoo

P =

Make sure that clamp screw does not contact adjacent
parts.

Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure

Do not perform fuel pressure check while fuel pressure
regulator control system is operating; otherwise, fuel pres-
sure gauge might indicate incorrect readings.

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.
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

ool
Suitable plug

~
Fuel pressure
>, regulator

iy \-_’

Vacuum

Fuel pressure

30
20
10 50
I

L | | -

ZTo fuel pressure regulator

=
/7 Injector tube

\assembly
o

SEFDR1M

Fuel Pressure Check (Cont’d)

5. Read the indication of fuel pressure gauge.

At idling:

When fuel pressure regulator valve vacuum hose

is connected.

Approximately 235 kPa (2.4 kg/cm?, 34 psi)
When fuel pressure regulator valve vacuum hose

is disconnected.

Approximately 294 kPa (3.0 kg/em?, 43 psi)
if results are unsatisfactory, perform Fuel Pressure Regulator

Check.

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

hose from intake manifoid.

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.

@l
Ell

LG

EF &
EC

BT

Fuel pressure should decrease as vacuum increases. If results 57

are unsatisfactory, replace fuel pressure regulator.

Injector Removal and Installation

1. Release fuel pressure to zero.

FA

RA

3R

2. Remove injector tube assembly with injectors from intake ST

manifold.
3. Remove injectors from injector tube assembly.
& Push injector tail piece.
& Do not pull on the connector.
4. Install injectors as follows:
e Clean exterior of injector tail piece.
& Use new O-rings
5. Assembile injectors to injector tube assembly.
CAUTION:

After properly connecting injectors to fuel tube assembly,

check connections for fuel leakage.

EF & EC-167
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EVAPORATIVE EMISSION (EVAP) SYSTEM

Description

Fuel check valve

Fuel tank

EGR and canister \
control solencid valve

/— Throttle valve

To EGR valve
Intake manifold

g
== - Main purge
Vapor vent ling orifice
Ne—ee——e

Purge control
valve

Constant purge orifice

rbon canister
ca &3 o AT

: Fuel vapor

* AEC252

The evaporative emission (EVAP) system is used to reduce
hydrocarbons emitted into the atmosphere from the fuel system.
This reduction of hydrocarbons is accomplished by activated
charcoais in the carbon canister.

The fuel vapor from the sealed fuel tank is led into the canister
which contains activated carbon and the vapor is stored there
when the engine is not running.

The canister retains the fuel vapor until the canister is purged by
the air drawn through the bottom of the canister to the intake
manifold when the engine is running. When the engine runs at
idle, the purge control vaive is closed.

Only a small amount of stored vapor flows into the intake mani-
fold through the constant purge orifice. As the engine speed
increases, and the throttle vacuum rises higher, the purge control
valve opens and the vapor is sucked into the intake manifold
through both the main purge orifice and the constant purge orifice.

®o

Inspection

CARBON CANISTER
Check carbon canister as follows:

®o

1. Blow air in port 8 and ensure that there is no leakage.
2. e Apply vacuum to port &

® Cover port (0 with your hand.

¢ Blow air in port © and ensure free flow out of port ®).

AEC141
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EVAPORATIVE EMISSION (EVAP) SYSTEM
Inspection (Cont’d)

Cap FUEL TANK VACUUM RELIEF VALVE
1. Wipe clean valve housing.

/ F\\ 2. Suck air through the cap. A slight resistance accompanied by 3]

f valve clicks indicates that valve is in good mechanical condi-

‘ tion. Note also that, by further sucking air, the resistance
M— should disappear with valve clicks. 14

j: 3. Blow air through fuel tank side to ensure continuity of air

i Valve B passage exists through valve B. _
4. |If vailve is clogged or if no resistance is felt, replace cap as EM
Valve A an assembly.
Fuel tank side AEC323

LG

FUEL CHECK VALVE (With rollover valve)

Check valve operation EF &

Blow air through connector on fuel tank side.
A considerable resistance should be felt and a portion of air

Fuel tank side

Check . S 1.
valve

function Valve C F‘Dllfover flow should be directed toward the canister side. EE
Valve B fonetion| 2. Blow air through connector on canister side.

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

_ _ steps 1 and 2 above, replace it.
Canister side
AEC324

Roliover valve operation MT

Ensure that continuity of air passage does not exist when the
installed rollover valve is tilted to 90° or 180°.

BL

[DX
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CRANKCASE EMISSION CONTROL SYSTEM

Description

This system returns blow-by gas to the intake col-
lector.

The positive crankcase ventilation {PCV) valve is
provided to conduct crankcase blow-by gas to the
intake manifold.

During partiat 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,
through the hose connecting air inlet tubes to
rocker cover, into the crankcase.

Under full-throttle condition, the manifold vacuum is
insufficient to draw the biow-by fiow through the
valve, and its flow goes through the hose connec-
tion in the reverse direction.

On vehicles with an excessively high blow-by some
of the flow will go through the hose connection to
the intake collector under all conditions.

PCV valve

</ : Fresh air
4= : Blow-by gas

PCV valve operation

Engine not running Gruising

or backfiring

B |-

Idling or Acceleration
decelerating or high load

(=

AEC253

SEC137A

Inspection

PCV (Positive Crankcase Ventilation) VALVE

With engine running at idle, remove PCV valve from breather
separator; if the valve is working properly, a hissing noise will be
heard as air passes through it and a strong vacuum should be felt
immediately when a finger is placed over 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.

EF & EC-170



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL PRESSURE REGULATOR

Fuel pressure at idling
kPa (kg/em®, psi)

. Approximateiy
Vacuum hose is connected 235 (2.4, 34)
_— Approximately
Vacuum hose is disconnected 294 (3.0, 43)

Inspection and Adjustmeht

R EGR TEMPERATURE SENSOR
ldle speed™i rpm
No-load*2 Resistance 85.3=8.53
(in “N" position} 70050 [at 100°C (212°F)] kO =
Adr conditioning:_ Olr‘\l . N 800+ 50
{in “N” position)
Ignition timing 20°+2° B.T.D.C. FUEL PUMP
Throttle position sensor idle posi-
tion v 03-07 Resistance 0 Approximately 0.5
*1: Feedback controlled and needs no adjustments
*2: Under the foliowing conditions:
& Ajir conditioning switch: OFF
& Electric load: OFF (Lights, heater, fan & rear defogger) 1 AC VALVE_AAC VALVE
Resistance Q Approximately 10.0

IGNITION COIL

Battery positive voltage (11 - 14)

Approximately 1.0

Primary voltage v
Primary resistance

[at 20°C (68°F)] 0
Secondary resistance

[at 20°C (68°F)] kQ

Approximately 10.0

ENGINE COOLANT TEMPERATURE

SENSOR
Temperature °C (°F) Resistance k(}
20 (68) 21-29
50 (122) 0.68 - 1.00
80 {176) 0.30 -0.33

INNECTOR
Resistance 0 Approximately 11
RESISTOR
Resistance k() Approximately 2.2

EF & EC-171
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