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PREPARATION AND PRECAUTIONS

Special Service Tools

Tool number
{Kent-Moore No.)
Tool name

Description

(1) KV109D0010
{J36777-1)
ignition timing
adapter coit

2y KV109D0015
(J38777-2)
Adapler harness

NTOS4

Measuring ignition timing

(J38365)
Heated oxygen sensor
wrench

NTO55

Loosening or tightening heated oxygen
sensor

Supplemental Restraint System “AlIR BAG”

The Supplemental Restraint System *'Air Bag” helps to reduce

the risk or severity of injury to the driver in a frontal collisicn.

The Supplemental Restraint System consists of an air bag

(located in the center of the steering wheel), sensors, a diag-

nostic unit, warning lamp, wiring harness and spiral cable.

Information necessary to service the system safely is included

in the BF section of this Service Manual.

WARNING:

a. To avoid rendering the SRS inoperalive, which could lead
to personal injury or death in the event of a severe fronial
coilision, all maintenance must be performed by an autho-
rized INFINITI dealer.

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

c. All SRS electrical wiring harnesses and conneclors are

covered with yellow outer insulation . Do not use electrical
test equipment on any circuit related to the SRS “Air Bag’'.
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PREPARATION AND PRECAUTIONS

BATTERY
® Always use a 12 volt battery as power

& Do not attempt to disconnect battery

INJECTOR
® Do not disconnect injector harness

® Do not apply battery power directly to

source.

cables while engine is running.

connectors with engine running.

injectors.

ECCS PARTS HANDLING

122

Handle mass air flow sensor carefully to
avoid damage.

Do not disassemble mass air flow
sehsor.

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

Do nol disassemble IACV-AAC valve.
Even a slight leak in the air intake
system can cause serious problems.
Do not shock or jar the crankshaft
position sensor.

Engine Fuel & Emission Control System

ECM

@ Do not disassemble ECM (ECCS
control module).

® Do not turn diagnosis mode selector
forcibly.

@ If a battery terminal is disconnected,
the memory will return te the ECM
value. The ECM will now start to
self-control at its initial value. Engine
operation can vary slightly when the

terminal is disconnected. However, this

is not an indication of a problem. Do
not replace parts because of a skight
variation.

WHEN STARTING

® Do not depress accelerator pedal when
starting.

& |Immediately after starting, de not rev up
engine unnecessarily.

¢ Do nct 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 control systems depending
on its installation location.

Keep the antenna as far away as
possitle from the electronic controt
units.

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

Do not let them run parallel for a long
distance,

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

4) Be sure to ground the radic to vehicle

1

—

2

—_

3

FUEL PUMP

@ Do not operate fuel pump when there
Is no fuel in lines.

@ Tighten fuel hose clamps to the
specifiad torgue.

ECM HARNESS HANDLING

® Securely connect ECM harness
connectors.

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

& Keep ECM harness at feast 10 cm (3.9
in) away from adjacent harnesses, to
prevent an ECM systern malfunction
due to receiving exterpal noise,
degraded operation of ICs, etc.

@ Keep ECM parts and harnesses dry.

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

MEF536D



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGR temperature sensor

IACV-AAC valve
Knock sensor

Power transistor unit {Right bank}

Heated oxygen sensor
[Right bank}

EGRC-BPT vaive

EGR valve

Heated oxygen sensor (Left bank)
Fast idle cam (FIC)

Secondary throttle position sensor

Canister control
solenoid valve

Ignition coil and spark plug

Valve timing contrel (VTC)
solenoid vaive
Engine coolant temperature sensar

Throttle position sensor and throttle position switch

Mass air flow sensor
Activaled carbonh canister
Camshaft position sensor

Power transistor unit (Left bank)

EGRC-solenoid valve

SEF288N

EGRC-solenoid valve

. o
Canister control solenoid valve

GQ{/I Power transistor unit
(Left bank)

Heated
oxygen sensor
{Left bank}

SEF289N

Heated oxygen sensor
{Right banik}

Power transistor unit

SEF290N

EF & EC-5
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

T T = |IACV-AAC vaive
3,
L) =5
NP | 7 o

Z ECM (ECCS control Front righi-side
d

odule) door

MEFE640D SEF371N

§econdary throﬂle%

position sensor 2

' Tl

SEF281N

MEF721D
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

[
>

Mass air fiow sensor

hd

Engine coolant temperature
sensor

Y

Heated oxygen sensors

Y

Ignition switch

Throttle position switch
(Closed throttle position)

d

Y

Throttie position sensor

Y

Inhibitor switch/A/T control unit
{Gear position)

¥

Vehicle speed sensor

Air conditicner switch

¥

)4

Knock sensor

L J

Battery vaoltage

hd

EGR temperature sensor

d

Power steering oil pressure
switch

Secondary throttle posi-

b

tion sensor*

TCM

L J

¥

TCS signal®

b4

. Models with TCS only

ECM
{ECCS
control
module)

Fuel injection &
mixture ratio control

injectors

Electronic ignition system

Power transistor

Idte air control system

IACV-AAC valve

EGR control

EGRC-solenoid valve

Valve timing control

VTC solenocid valve

Fuel pump control

Fue! pump relay and
Fuel pump control unit

Diagnostic test mode |
(heated oxygen sensor
monitor & self-diagnostic
results)

Malfunction indicator lamp
{On the instrument panel)
or inspection lamp

(On the ECM)

Acceleration cut control

Air conditioner relay

Canister control

Canister control sclenoid
valve

Heated oxygen sensor
heater control

Heated oxygen sensor
heater

Cooling fan control

Cocling fan relay

EF & EC-8




ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EGRC-solengid valve

— Canister control
solenocid valve

To intake manifold collector

EGRC-BPT valve

To canister

EGRC-solenoid valve

To intake manifold
collactor

Canister
sontrol valve

To throttle body

To canister

EF & EC-9

bk = / T' -’ ™
\\’,'t’ ) = @' \) \ |
U NS
\ \
EGRC-BPT valve

SEF394N
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Circuit Diagram
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Engine Control Module (ECM)-ECCS Control
Module

The ECM consists of a microcomputer, an inspection lamp, a
diagnostic test mode selector, and connectors for signal input
and output and for power supply. The unit controls the engine.

A
SEC220B Eﬂ‘frﬂ
Pickup for sub-camshaft Cover Signa| rotor camShaﬂ POSition sensor (CMPS)
position sensor __/ :[:\\/_ 'cc:mi”h';'ﬂ The camshaft position sensor is a basic component of the LG
7| position ECCS. it monitors engine speed and piston position, and sends
e s sensor signals to the ECM to control fuel injection, ignition timing and

other functions.
The camshaft position senscor has a rotor plate and a wave-

: g.;,fiz I Rotor pate forming circuit. The rotor plate has 360 slits for 1° signal and 8 FE
/ , slits for 90° signal. Light Emitting Diodes (LED) and photo ~
Wave forming diodes are built in the wave-forming circuit.
circuit K When the rotor plate passes between the LED and the photo AT

SEF343N]  diode, the slits in the rotor plate continually cut the light being
~90° signal shit for transmitted to the photo diode from the LED This generates

No. 1 cylinder rough-shaped pulses which are converted into on-off pulses by 2D
the wave-forming circuit, which are sent to the ECM. For
diagnosis, refer to EF & EC-83, 126. :

F&

19 signal slit

80° signal slit ) [2)
SEF503J BR

Sub-camshaft position sensor operates when camshaft position
) sensor is malfuncticning. 8T
, — Signal otor | The syb-camshaft position sensor is a small magnetic genera-

I:OarrnssL:'lba-ft tor which consists of a signal rotor and a pickup. The perime-
position ter of the signal rotor has grooves which change the magnetic BF
sensor lines of force across the pickup so that a pulse is produced. For
diagnosis, refer to EF & EGC-129.
HA
ElL

SEF344N

Mass Air Flow Sensor (MAFS)

The mass air flow sensor measures the intake air flow rate by
measuring a part of the entire flow. Measurements are made
in such a way that the ECM receives electrical output signals
varied by the amount of heat emitting from the hot film placed
in the stream of the intake air.

When intake air flows into the intake manifold through a route
around the hot film, the heat generated from the hot film is
taken away by the air. The amount of heat reduction depends
on the air flow. The temperature of the hot film is automatically
SEC2218]  sontrolled to a certain number of degrees.

EF & EC-11 129




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Engine coofant
temperature sensor

7

MEF647D

Connector for
throttle pasition
sensor

Connector for clased
throtite positian

switch
MEFG48D

130

Mass Air Flow Sensor (MAFS) (Cont’d)

Therefore, it is necessary to supply the hot film with more
electric current in order to maintain the temperature of the hot
film. The ECM detects the air flow by means of this current
change. For diagnosis, refer to EF & EC-86.

Engine Coolant Temperature Sensor (ECTS)

The engine coolant temperature sensor, located on the top of
thermostat housing, detects engine coolant temperature and
transmits a signal to the ECM.

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response o the temperature rise.
For diagnosis, refer to EF & EC-89.

Throttle Position Sensor (TPS) & Soft/Hard
Closed Throttle Position (CTP) Switch

The throttle position sensor responds to accelerator pedal
movement. This sensor is a kind of potentiometer which trans-
forms the throttle position into cutput voltage, and emits the
voltage signal to the ECM. In addition, the sensor detects the
opening and closing speed of the throttle valve and feeds the
voitage signal to the ECM.

Closed throttle position of the throttle valve is determined by
the ECM receiving the signal from the throttle position sensor.
This system is called ‘‘soft closed throttle position switch’. It
controls engine operation such as fuel cut. On the other hand,
“hard closed throttle position switch”, which is built in the throt-
tle position sensor unit, is used for engine control when soft
closed throttle position switch is malfunctioning. For diagnosis,
refer to EF & EC-112, 144,

EF & EC-12



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Throttle Position Sensor (TPS) & Soft/Hard
Closed Throttle Position (CTP) Switch (Cont’d)

NcP used Supply voltage:
(Wide open SV (applied between terminal No. 4 and 6)
throttle position 6.0

T switch)

Closed throttle
position switch

Throttle
position
sensor

Output voltage between

terminal No. 4 and 5%/_

=
o

i
=]
|

|

|

\

1

{

=

135

o

45 90

Threttle valve opening angle (deg)

Outpul voltage between tarminal No. 4 and 5 (V)

MEF§48D

Secondary throttle
position sensor

\Throme motor

Secondary throttle valve

MEF§50D

SEC222B)

Secondary Throttle Position Sensor (TPS)
(Models with TCS only)

The secondary throttle position sensor responds to the move-
ment of the throttle motor which is controlled by the TCM.
This sensor is a kind of potentiometer which transforms the
secondary throttie position into output voltage, and emits the
voltage signal to the TCM. In addition, the sensor detects the
opening and closing speed and position of the secondary throt-
tle valve and feeds the voltage signal to the TCM.

When the secondary throttle valve opening becomes smaller
than the ordinary throttle valve opening due to TCS operation,
then, and only then, the signal from the secondary throttle valve
is used for engine control in place of the signal from the ordi-
nary throttle position sensor. The signal of the secondary throt-
tle valve first enters the TCM, from where it is sent to the ECM.
For diagnosis, refer to EF & EC-117.

WARNING:

Before touching the secondary throttle valve, be sure to discon-
nect the throftle motor connector; otherwise, injury may occur
due to accidental actuation of the valve.

Fuel Injector

The fuel injector is a small, elaborate solenoid valve. As the
ECM sends injection signals to the injector, the coil in the injec-
tor pulls the needle valve back and fuel is released into the
intake manifold through the nozzle. The injected fuel is con-
trolled by the ECM in terms of injection pulse duration. For
diagnosis, refer to EF & EC-115, 120, 141.

EF & EC-13

&l

BA

EM

LC

EF &
EC

F&

FA

131



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

&; Fuel tube
To intake for left bank
manifold
{(Vacuum line)
To
Fuel hm fuel
pressure ‘ tank

regulator SEF476.

SEF224B

Louver

|
[——)
W/]I/ﬂ?]ﬂllf.’ﬂfw/ y:

Heater pad

Isolation Zirconia
bearing tube
SEF408H
=
>
1]
o
s
]
>
5
a2
o}
O L)
0 L

Rich —*—— ideal ratic —— Lean

Mixture ratio
SEF288D

Fuel pump ¢
control wnit -

SEF7781

Fuel Pressure Regulator

The pressure regulator maintains the fuel pressure at 299.1 kPa
(3.05 kg/cm?, 43.4 psi). Since the injected fuel amount depends
on injection pulse duration, it is necessary to maintain the pres-
sure at the above value. Far diagnosis, refer to EF & EC-228.

Fuel Pump

The fuel pump is an in-tank type with a fuel damper. Both the
pump and damper are located in the fuel tank. For diagnosis,
refer to EF & E£EC-218,

Heated Oxygen Sensor (HO2S)

The heated oxygen sensor, which is placed into the exhaust
outlet, monitors the amount of oxygen in the exhaust gas.

The sensor has a closed-end tube made of ceramic zirconia.
The outer surface of the tube is exposed to exhaust gas, and
the inner surface to atmosphere. The zirconia of the tube com-
pares the oxygen density of exhaust gas with that of
atmosphere, and generates electricity. In order to improve gen-
erating power of the zirconia, its tube is coated with platinum.
The voltage is approximately 1V in a richer condition of the
mixture ratio than the ideal air-fuel ratio, while approximately
0V in leaner conditions. The radical change from 1V to 0V
occurs at around the ideal mixture ratio. In this way, the heated
oxygen sensor detects the amount of oxygen in the exhaust gas
and sends the signal of approximately 1V or 0V to the ECM. A
heater is used to activate the sensor. For diagnosis, refer to EF
& EC-103, 139.

Fuel Pump Control Unit

The fuel pump contrel unit adjusts the voltage supplied to the
fuel pump to control the fuel quantity. For diagnosis, refer to EF
& EC-149, 218.

EF & EC-14



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

To air duct To fuel tube Fuel Damper

(Air line) ¢ for right bank The fuel damper, which consists of a diagram, reduces fuel
pressure pulsation in the fuel feed line between the fuel fitter
and injectors. For diagnosis, refer to EF & EC-228.

Gl
Fuel damper ™ A
‘ From
fuel filter
SEF477J EM

Power Transistor Unit & Ignition Coil

From ECM The ignition signal from the ECM is amplified by the two power LC
transistors, which turn the ignition coil primary circuit on and
off, inducing the proper high voltage in the secondary circuit.
The ignition coil is a small, molded type.

For diagnosis, refer to EF & EC-26, 130.

FE

SEF293N AT

B

Ignition coil EA
RA

SEF479) BR

Fast idle Cam (FIC)

The FIC is instalied on the throttle body to maintain adequate ST
engine speed while the engine is cold. It is operated by a vol-
umetric change in wax located inside the thermo-element. The

thermo-element is controlled by engine coolant temperature. BF
For diagnosis, refer to EF & EC-225.
HA
Thermo housing
Throttle chamber Thermo-element . EL
Engine coolant | AIF Cut Valve (Models with TCS only)
Bypass Qu“e&t] The function is the same as for the FIC. This valve is used to
ai‘,'pouﬂe, L9 adjust the quantity of air which bypasses the secondary throt-

tle valve. The air cut valve is operated by a volumetric change
in wax located inside the thermo-element. The thermo-element
) is controlied by engine coolant temperature.

Engine coolant Accordingly, the quantity of bypass air is larger before engine
warm up than after warm up. For diagnosis, refer to EF & EC-222.

Bypass
air inlet SEF2201

EF & EC-15 133



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF040E

witch/ /1)
swi ’/

SEF484.)

SENSor

Vehicle speed

SEF294N

Piezoelectric elemeant

..
@]Lx)

@3‘@
Engine front

SEF481J

SEF632B
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Idie Air Control Valve (IACV)-Auxiliary Air
Control (AAC) Valve

The ECM actuates the IACV-AAC valve by an ON/OFF pulse.
The longer that ON duty is left on, the larger the amount of air
that will flow through the IACV-AAC valve. For diagnosis, refer
to EF & EC-152.

Power Steering Oil Pressure Swiich

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects the power steering
load, sending the load signal to the ECM. The ECM then sends
the idle-up signal to the IACV-AAC valve. For diagnosis, refer
to EF & EC-155.

Vehicle Speed Sensor (VSS)

The vehicle speed sensor provides a vehicle speed signal o
the speedometer and the speedometer sends a signal tc the
ECM,

The speed sensor consists of a pulse generator which is
installed in the transmission. For diagnosis, refer to EF & EC-92.

Knock Sensor (KS)

The two knock sensors are attached to the cylinder bleck and
sense engine knocking conditiens.

A knocking vibration from the cylinder block is applied as pres-
sure to the piezoelectric element. This vibrational pressure is
then converted into a voltage signal which is sent to the ECM.
For diagnosis, refer to EF & EC-106.

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the quantity of exhaust gas to be
diverted tc the intake manifcld through vertical movement of a
taper valve connected to the diaphragm. Vacuum is applied to
the diaphragm in response to the opening of the throttle vailve.
For diagnosis, refer to EF & EC-136, 220.

EF & EC-16



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

To EGR valve

Vacuum signal
source

= Air bleed

rrrretrra ey

N e 3
EIA {Il/////lll 7

Diaphragm

Exhaust pressure MEF651D

SEF287H

$ Fuel outiet

1 I

£ Fuel inlet

SEF256A

|

Data fink .~
connector

for CONSULT —

MEF652D

EGR Control (EGRC)-BPT Valve

The EGRGC-BPT valve monitors exhaust pressure to activate the
diaphragm, centrolling throttie body vacuum applied to the EGR
valve. In other words, recirculated exhaust gas is controlied in
response to positioning of the EGR valve or to engine opera-
tion. For diagnosis, refer to EF & EC-136, 220.

EGR Control (EGRC)-Solenoid Valve

The solenoid valve responds to the ON/OFF signal from the
ECM. When it is off, a vacuum signal from the throttle body is
fed into the EGR valve. When the ECM sends an ON signal, the
coil pulls the plunger downward and cuts the vacuum signal.
For diagnosis, refer to EF & EC-100, 136.

Canister Control Solenoid Valve

The solenoid valve responds to the QON/OFF signal from the
ECM. When it is off, a vacuum signal from the throttle body is
fed into the canister and fuel vapor is lead to the intake mani-
fold. When the ECM sends an ON signal, the coil pulls the
plunger downward and cuts the vacuum signal. For diagnosis,
refer to EF & EC-164.

Fuel Filter

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

Data Link Connector for CONSULT

The data link connector for CONSULT is located behind the fuse
lid.

EF & EC-17

&

WA

EM

P

FA

RA

ST

BiF

A

EL

135



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF072G

SEF482J

aNi

> Purge line
Vacuum line
Vapor line

SMA1D7C

136

EGR Temperature Sensor

The EGR temperature sensor monitors the exhaust gas temper-
ature and transmits a signai to the ECM. The temperature sens-
ing unit employs a thermistor which is sensiive to the change
in temperature. Electric resistance of the thermistor decreases
in response to the temperature rise. For diagnosis, refer to EF
& EC-109.

Valve Timing Control (VTC) Solenoid Valve

The valve timing control solenoids are instatled at the front of
the intake camshafts, and control oil pressure which regulates
the position of the intake camshafis. For diagnosis, refer to EF
& EC-161.

Carbon Canister

The carbon canister is filled with active charcecal to absorb
evaporative gases produced in the fuel tank. These absorbed
gases are then delivered to the intake manifold by manifold
vacuum for combustion purposes. For diagnosis, refer to EF &
EC-230.

EF & EC-18



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Multiport Fuel Injection (MFi) System

Camshaft position sensor

Engine speed and piston position

Mass air flow sensor

Amount of intake air

Y

Engine coclant temperature sensor

Engine coolant temperature

hd

Heated oxygen sensor

Density of oxygen in exhaust gas

hd

Throtlle position sensor

Throttle valve opening angle

b d

Throttle position switch

Ciosed throttle position .

Injector

\d

ECM

(ECCS

Inhibitor switch
A/T control unit

control
module)

Gear position

Y

Vehicle speed sensor

Vehicle speed

Y

Ignition switch

Start signal

A\ 4

Air conditioner switch

Air conditioner operation

Y

Battery

Battery voltage

Y

Secondary throttle position
sensor

TCM

Secondary throttle valve opening angle

BASIC MULTIPORT FUEL INJECTION

SYSTEM

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

The amount of fuel injected irom the fuel injector,
or the length of time the valve remains open, is
determined by the ECM. The amount of fuel
injected is a program value mapped in the ECM
memory. In other words, the program value is
preset by engine operating conditions deter-
mined by input signals (for engine speed and air
intake) from both the camshaft position sensor
and the mass air flow sensor.

In addition, the amount of fuel injection is com-
pensated for to improve engine performance
under varicus 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

EF & EC-19
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLOSED LOCP
SYSTEM

ECM

(ECCS

control
Feedback signal module)
Combuslion Fuel injection

MEFB83D

Injection pulse

138

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

The mixture ratio feedback system is used for precise control
of the mixture ratio to the stoichiometric point, so that the three
way catalyst can reduce CO, HC and NOx emissions. This sys-
tem uses a heated oxygen sensor in the exhaust manifold to
check the air-fuel ratic. The ECM adjusts the injection pulse
width according to the sensor voltage so the mixture ratio will
be within the range of the stoichiometric air-fuel ratio.

This stage refers to the closed loop control condition.

OPEN LOOP CONTROL

The open loop control condition refers to that under which the
ECM detects any of the foilowing conditions and feedback con-
trol stops in order to maintain stabilized fuel combustion.

1) Deceleration

2) High-load, high-speed operation

3} Engine idling

4) Malfunction of heated oxygen sensor or its circuit

5) insufficient activation of heated oxygen sensor at low
engine coolant temperature

6) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the heated oxygen sensor. This
feedback signal is then sent ic the ECM to control the amount
of fuel injection to provide a basic mixture ratio as close to the
theoretical mixture ratio as possible. However, the basic mix-
ture ratio is not necessarily controlled as originally designed.
This is due to manufacturing differences (e.g., mass air flow
sensor hot film) and changes to the ECCS parts during opera-
tion (injector clogging, etc.) which directly affect the mixture
ratio.

Accordingly, the difference between the basic and theoretical
mixture ratios is monitored in this system. This is then com-
puted in terms of “'fuel injection duration” to automatically com-
pensate for the difference between the two ratios.

EF & EC-20



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

® Simultanecus multiport fuel injection system

No. 1 cylinder J
No. 2 cylinder
No. 3 cylinder
No. 4 cylinder
No. 5 cylinder _]]
No. 6 cylinder -J
No. 7 cylinder
No. 8 cylinderJ

[T

t engine cycle

® Sequential multiport fuel injection system

No. 1 cylinder I
No. 8 cylinder .
No. 7 cylinder n

No. 3 cylinder n

Ne. 6 cylinder i

No. 5 cylinder I
No. 4 cylinder
No. 2 cylinder

)

1 engine cycle

MEF404E

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

FUEL INJECTION TIMING

Two types of fuel injection systems are used — simultanecus
multiport fuel injection system and sequential multiport fuel
injection system. In the former, fuel is injected into all eight
cylinders simultanecusly twice each engine cycle.

in other words, pulse signals of the same width are simulta-
neously transmitted from the ECM to the eight injectors two
times for each engine cycle.

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

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

FUEL SHUT-OFF

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

EF & EC-21
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Electronic Ignition (El) System

Engine speed and piston position

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coclant temperature

Y

Throtlle position sensor

Throttle position

Y

Throttle position switch

Closed throttle position

Y

-Vehicle speed sensor

Vehicle speed

Y

Ignition switch

Start signal

¥

Knock sensor

Engine knocking

hd

Inhibitor switch
A/T control unit

Gear position

¥

Air conditioner switch

Air conditioner operation

Y

Power steering oil pressure switch

Power steering load signal

¥

Battery

Battery voltage

¥

Secondary throttle
position sensor

TCM

Throttle position

A4

140

{Secondary throttle position sensor)

EF & EC-22
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Electronic Ignition (El) System (Cont’d)

SYSTEM DESCRIPTION

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

The ignition timing data is stored in the ECM. This
data forms the map shown below.

The ECM detects information such as the injec-
tion pulse width and camshaft position sensor
signal which varies every moment. Then
responding to this information, ignition signals

are transmitted to the power transistor.

e.g. N: 1,800 rpm, Tp: 1.50 msec

A ‘BTDC

In addition to this,
1) At starting
2) During warm-up
3) Atidle
4) At low battery voltage
the ignition timing is revised by the ECM accord-
ing to the other data stored in the ECM.

Tp
(msec}
1.75
1.50 A
Injection
pulse
width 1.25
1.00
0,75
N
600 1,000 1,400 1,800 2,200
Engine speed {rpm)
SECT50A

The retard system, actuated by the knock sensor,
is designed only for emergencies. The basic igni-
tion timing is pre-programmed within the anti-
knocking zone, if recommended fuel is used
under dry conditions. Consequently, the retard
system does not operate under normal driving
conditions.

However, if engine knocking occurs, the knock
sensor monitors the condition and the signal is
transmitted to the ECM (ECCS control module).
After receiving it, the ECM retards the ignition
timing to eliminate the knocking condition.

EF & EC-23
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Air Control (IAC) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed

¥

Mass air flow sensor Amount of intake air

Ad

Engine coolant temperature

Engine coolant temperature

sensor

Ignition switch Start signal

Y

Throttle pasition sensor Throttle position

Y

Throttle position switch Closed throttie position

ECM
(ECCS

Y
b

{ACY-AAC valve

Inhibitor switch Gear position

contral
module)

Y

A/T controt unit

Air conditioner switch

Air conditioner operation

hd

Power steering oil pressure

Power sieering load signal

Y

switch

Battery Battery voltage

4

Vehicle speed

Vehicle speed sensor

Y

SYSTEM DESCRIPTION

This system automatically contrals engine idle
speed to a specified level. Idie speed is con-
trolled through fine adjustment of the amount of
air which by-passes the throitle valve via the
IACV-AAC valve. The JACV-AAC valve repeats
ON/OFF operation accerding to the signal sent
from the ECM. The camshaft position sensor
detects the actual engine speed and sends a sig-
nal to the ECM,

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

EF & EC-24



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed

Y

. f i i
Mass air flow sensor Amount of intake air

Engine coolant temperature

Engine coolant temperature

sensor

Ignition switch Start signal

SYSTEM DESCRIFTION

Fuel pump ON-OFF confrol

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine stari-up. If the ECM receives a 1°
signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the
pump to activate. 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 conirols the ON/OFF fuel pump relay,
which in turn controfs the fuel pump.

Condition Fuel pump operation

Ignition switch is turned to ON. | Operates for 5 seconds

Engine running and cranking QOperates
When engine is stopped Stops in 1.5 seconds
Except as shown above Stops

Y

@l
» Fuel pump relay &
ECM (ECCS
control
module) EM
»™ Fuel pump control unit
LC

Fuel pump voltage control

The fuel pump is controlled in 3-steps by the fuel [FE
pump control unit which adjusts the voltage sup-
plied to the fuel pump.

AT
Amount
Conditions of fuel Supplied voliage
flow Pl
e Engine cranking
& Engine coolant tempera- EA
ture below 0°C {32°F) high Battery voltage g
1
® Engine is running under 9 {11 - 14V)
heavy foad and high BA
Filiml
speed conditions
e Engine is running under Approximatel
middle load and middle | middie |77 Y BR
speed conditions ’
Approximatel
Those other than above low PproX! Y 8T
5.6V
BF
HA
EL
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Exhaust Gas Recirculation (EGR) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed

Y

Mass air flow sensor

Amount of intake air

b4

Throttie position sensor

ECM
. ECCS - i
Engine coolant temperature sensor Engine coolant temperature { »| EGRC-sotenoid
» control valve
module)

Throttle position

Ignition swilch Start signa!

hd

SYSTEM DESCRIPTION

A system is provided which precisely cuts and
controls the port vacuum applied to the EGR
valve to suit engine operating conditicns.

This cut-and-control operation is accomplished
through the ECM. When the ECM detects any of
the following conditions, current flows through
the solenoid valve in the EGR control vacuum
line.

This causes the port vacuum io be discharged
into the atmosphere so that the EGR valve
remains closed.

1) Low engine coolant temperature

2) Engine starting

3) High-speed engine operation

4) Engine idling

5) Excessively high engine coolant temperature

Canister Control

INPUT/QUTPUT SIGNAL LINE

Camshaft position sensor Engine speed

Engine coolant temperature sensor

Engine coolant temperature

b4

L4

Throttle position sensor

Throttle position

Vehicle speed sensor Vehicle speed

ECM

(ECCS .| Canister control
» control solenoid valve

module)

Y

Ignition switch Start signal

Y

SYSTEM DESCRIPTION

Also a system is provided which precisely cuts
and controls the port vacuum applied to the can-
ister to suit engine operating conditions.

This cut-and-control operation is accomplished
through the ECM. When the ECM detects any of
the following conditions, current flows through
the solenoid valve in the canister controi vacuum
line.

This causes the port vacuum to be discharged
into the atmosphere so that the canister remains

closed.

1) Start switch “ON"

2} Closed throttle pasition

3) Low and high engine coolant temperature
4) During deceleration

5) Engine stopped

6) Vehicle speed: beiow 20 km/h {(12MPH)

EF & EC-26



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Acceleration Cut Control
INPUT/OUTPUT SIGNAL LINE

AfC ON si 1
Air conditioner system signa > Gl
ECM
Throttle positi
Throttle position sensor posthon »| (ECCS Air conditioner MA
control relay
module)
Secondary throttle
T d throttl i
position sensor CM Secondary throttle valve opening angle . EM
‘ . . . LT
SYSTEM DESCRIPTION This system improves acceleration when the air

When the accelerator pedal is fully depressed, conditioner is used.

the air conditioner is turned off for a few seconds.

Valve Timing Control (VTC)

INPUT/OUTPUT SIGNAL LINE FE
Amount of intake air
Mass air flow sensor - AT
) Engine speed 2F)
Camshaft position sensor -
ECM — EA
— Engine coclant temperature (ECCS Valve timing &
Engine coolant temperalture sensor > onirol ® control
salencid valve
module
) A
Throttle valve opening angle
Throttle position sensor >
BR
Neutral position
Inhibitor switch »
8T
SYSTEM DESCRIPTION Engine coolant temperature signals, engine &F
1)

speed, amount of intake air, throttle position,
vehicle speed and gear position are used to
determine intake valve timing. HA
The intake camshaft pulley position is regulated ™™
by oil pressure, which is conirelied by the valve
timing control solenoid valve. EL

The valve timing control system is utilized to
increase engine performance. Intake valve open-
ing and closing time is controlled, according to
the engine operating conditions, by the ECM.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Valve Timing Control (VTC) (Cont’d)

Valve timing control

¥

H

//4 Qil pressure

solencid valve

Drain

/-- Camshaft sprocket

ECM (ECCS
control modulie)

r=—— Intake air signal (From mass air flow sensor)

=———— Engine speed signal (From camshaft pasition sensor)

Engine coolant temperature {From engine coolant temperature sensor)
Closed throttle position (From throttle position sensor)

Neutral position (From inhibitor switch A/T control unit)

\.- Camshaft (Intake side}

SEF345N

OPERATION

Valve timing control | Intake valve opening

Engine operating condition ,
9 p 9 solenoid valve and closing time

Valve overlap

Engine torgue curve

o Except at idle

e Engine coolant temperature
is between 70°C (158°F) and
110°C (230°F).

ON Advance Increased
¢ Engine speed is below 4,600 Y ©
rpm.
# Engine load is high.
® Inhibitor switch is OFF.
Those other than above OFF Retard Decreased 0
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Valve Timing Control (VTC) (Cont’d)

@ Valve timing control (VTC) solenoid valve is OFF. @ Valve timing control (VTC} solenoid valve is ON.
VTC solenoid valve . - %_J
VTC solencid valve .'.-“
ey & M
\\: — A
N '|--| =
§\ el S —|
K'\\\“\ T \\"\\i \\\\\\\ e
_= Cn:i\ % ey /ﬂ!I P —-——\ \/////!}7 T \ AT | F
=== /P/7/ i I \_ u:— |
. ,' /// T | 2
\\\\.\\\m\\\ ‘\\# \‘
\\\\\\\- §I \‘\\\\\\\\\ \\\\\\ Sy
| | J .l -I'l --EE :
H ] —l
; R )
Nao drain
Exhaust
closes
I{;‘;Zt(; Overlap (B°) Overlap Effect @ @
(28°)
Exhaust ll)’l!zl;efvalve
valve p ime Torque
open
time Exhaust closes
Intake
closes Engine. speed ———
SEF314N

BA

EM

o
&=

Heated Oxygen Sensor (HO2S) Heater Conirol
INPUT/OUTPUT SIGNAL LINE

Engine speed

Camshalft position senser — " ECM
(ECCS Heated oxygen sensor
. . control heater
Amount of intake air

module)

Y

Mass air flow sensor

The ECM performs ON/OFF control of the heated OPERATION
oxygen senscr heater corresponding to the

engine speed and engine load. Engi d Heated oxygen
9 P g ngine spee Engine load e oxyg
rpm sensor heater
Heavy load OFF
Above 2,250
Middie or light load OFF
Heavy load OFF
Below 2,250
Middle or light load ON

EF & EC-29
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/QUTPUT

SIGNAL LINE

Vehicle speed sensor

Vehicle speed

Y

Engine coolant tempe
sensor

ralure

Engine coolant temperature

ECM
(ECCS

b

Air conditioner switch

Air conditioner “"ON" signal

control
module)

Cocling fan low speed

Cooling Fan Control (For U.S.A. models)

Cooling fan high speed

}! Cooling fan relay-1

}I[ Cooling fan relay-2

The ECM controls the cooling fan corresponding
to vehicle speed, engine coolant temperature and

air conditioner ON signal. The control system has
a 2-step control [HIGH/LOW/OFF].

OPERATION
Air conditioner switch is “OFF”. Air conditioner switch is “ON".
°C (°F} SC(9F)
: z
8 p 105 (221) e 10522
§ 3 § 2
hal o g
g2 E R 95(203)
= a o E
5 G 2
[T L
Vehicle speed km/h (MPH) @ on
:' : Cooling fan does not operate. Vehicle speed km/h (MPH)
Cooling fan operates at “HIGH"” speed. . Cooling fan operates at “LOW" speed. SEF205N

The cooling fan operates at HIGH if diagnostic test mode 1l {self-diagnostic resulils) for engine coolant
temperature sensor is “NG”.

Cooling Fan Control (For Canada models)

INPUT/OUTPUT SIGNAL LINE

! Vehicte speed sensor

Vehicle speed

Sensor

Engine coolant temperature

Engine coolant temperature

\d

ECM
(ECCS

| Air conditioner switch

I Air conditioner ""ON" signal
I

Y

control
module)

»
>

The ECM controls the cooling fan corresponding
to vehicle speed, engine coolant temperature and

.;I Cooling fan relay-1

air conditioner ON signal. The control system has
a 1-step control {ON/OFF].

OPERATION
Air conditioner switch is “OFF". Alr conditioner switch is “ON".
°C °F) fm °C (°F)
= 5
S 105 (221) ¥ o0 105 (221}
20 & 3
82 S &
] 2
= [=
es 5 E. 95 (203)
:c: E w2
-— 1 1
Vehicle speed km/b (MPH) 40 60
(25 @37
Vehicle speed km/h (MPH)
I____l : Cooling fan does not operate. Cooling fan operates. SEF395N

The cooling fan operates if diagnostic test mode Il (self-diagnostic results) for engine coolant tempera-
ture sensor is “NG’’.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System

CPU MALFUNCTION

Input/output signal line

Throttle position sensor Throttle position

Camshaft position sensor 90" signal . »| Fuel injector
| Power transislor
ECM
Ignition swiich Start signal > [FCCS -
 control »| IACV-AAC valve
module)

Fuel pump control unit

Y

Malfunction indicator lamp

\d
¥

Outline

The fail-safe system makes engine starting pos-
sible if there is something malfunctioning in the
ECM's CPU circuit.

In former models, engine starting was difficult
under the previously mentioned conditions. But
with the provisions in this fail-safe system, it is
possible to start the engine.

Fail-safe system aciivating condition when
ECM is malfunctioning

The fail-safe mode operates when the computing
function of the ECM is judged to be malfunction-
ing.

When the fail-safe system activates, i.e. if a mal-
function condition is detected in the CPU of the
ECM, the MALFUNCTION INDICATOR LAMP con
the instrument panel lights to warn the driver.

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

When the fail-safe system is operating, fuel
injection, ignition timing, fuel pump operation,
engine idle speed, 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 of the activating con-
ditions are satisfied after turning the ignition
switch from OFF to ON.

CAMSHAFT POSITION SENSOR
MALFUNCTION

Fail-safe system activating condition

The fail-safe mode operation starts as soon as all

of the following conditions occur:

(1) No 90° signal pulse (reference signal) is
detected for several seconds, or 1° signal
(position signal) is equivalent to 0 rpm.

(2} The start signal was input continuously for
more than several secends.

(3) The battery voltage is higher than 10V.

{4) The inhibitor switch is in the P or *'N" posi-
tion.

(5) The computing function of the ECM was
judged faulty.

When the camshaft position sensor fail-safe sys-

tem activates, the MALFUNCTION INDICATOR

LAMP on the instrument panel lights to warn the

driver.

Engine control with fail-safe system
operating

When the fail-safe system is operating, fuel
injection, ignition timing, engine idle speed, and
EGR operation are controlled under certain limi-
tations.

This camshaft position sensor has a sub-cam-
shaft position sensor. When the camshatft position
sensor fail-safe system activates, the sub-cam-
shaft position sensor substitutes for the main
one. At this time, engine speed will not rise over
3,000 rpm.

EF & EC-31
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

Cancellation of fail-safe system

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

Operation (Mass air flow sensor malfunction)

MASS AIR FLOW SENSOR MALFUNCTION

If the mass air flow sensor output voltage is
below the specified value, the ECM senses an
mass air flow sensor malfunction. In the case of
a malfunction, the throttle position sensor substi-
tutes for the mass air flow sensor.

Although the mass air fiow sensor is
malfunctioning, it is possible to start the engine
and drive the vehicle. But engine speed will not
rise more than 2,000 rpm in order to inform the
driver of fail-safe system operation while driving.

Engine condition Starter switch Fail-safe system Fail-safe functioning
Stopped ANY Does not operate —
Cranking . ON Fr?ginfa will be started by a pre-determined
Operates injection pulse on ECM.
Running OFF Engine speed will not rise above 2,000 rpm

ENGINE COOLANT TEMPERATURE

SENSOR MALFUNCTION

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

Engine coolant temperature

Engi diti
ngina condition preset value °C (°F)

Start 20 (68)
80 (176)

Running

THROTTLE POSITION SENSOR
MALFUNCTION

Description .
When the output signal of throttle position sensor
is abnormal the ECM judges it as a malfunction-
ing of throttle position sensor.

The ECM do not use the throttle position sensor
signal.

Operation

Driving condition

Just as closed throttle
position switch is
turned ON.

Normal

Just as closed throttle
position switch is
turned OFF.

Poor acceleration

KNOCK SENSOR MALFUNCTION

When ECM (ECCS control module) judged to be
malfuncticning, ignition timing is controlled
numerical value for reguiar gasoline.

SECONDARY THROTTLE POSITION
SENSOR MALFUNCTION

If the secondary throttle pasition sensor circuit,
located between the ECM and the TCM,
malfunctions, the ECM will receive a TCS output
(ON-OFF) signal. This in turn activates the TCS to
control engine operation. in other words, while
the TCS is operating with the engine in a fail-safe
mode, vehicle acceleration will decrease only
slightly.

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 to prevent extra
enrichment.

After the engine speed is below 200 rpm, start-up
enrichment will be allowed until the engine speed
reaches 1,060 rpm.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Direct Ignition System
CHECKING IDLE SPEED AND IGNITION TIMING

'@{-p.':] Chec congector Idle speed
‘£ \ ﬁ‘\ 1. Disconnect check connector for voltage type tachometer. Gl

©
IR
/ / @/ i

h 7 SEF200N EM

2. Connect tachometer using a suitable {ool.

WA

LC

FE

AY

Ignition timing
e Method A (Without SST) PD

ﬁyi:i't:'e = 1. Remove No. 1 or No. 8 ignition coil.
c;gmeens'o 2. Connect No. 1 or No. 6 ignition coil and No. 1 or No. 6 spark

plug with a suitable high-tension wire as shown, and attach F&
timing light the above procedures, enlarge the end of a
suitable high-tension wire with insulating tape as shown.

\ 3. Check ignition timing. RA

\M)V SEF028) BR
4. For the above procedures, enlarge the end of a suitable

Cut high-tension wire with insulating tape as shown. 8T

Pull 4 BF
Suitable Electrode ’ HA
high-tension wire
Insulating tape EL
Approx.
12 {0.47)

Appron- ag (148

Unit: mm (in)

Approx.
14 {0.55)

SEF457F
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Direct Ignition System (Cont’'d)

¢ Method B (Without SS5T)

Clamp wire as shown.

This connector is installed at the lower end of the left bank
power transistor on some models, and the right bank power
transistor on other models.

e Method C (With SST)
1. Disconnect No. 1 ignition coil connector.

D
/ (( SEF297N

Timing light =/ 2. Connect SST and clamp wire with timing fight as shown.
- ' 3. Check ignition timing.

SEF298N

Align direction marks on SST and timing light clamp if aligning
E‘f;g??ﬁ?}" mark is punched.

KV109D0015
(J-36777-2)

SEF210J
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

PREPARATION 2. On alr condilioner equipped models, checks
should be carried oul while the air condi-

1. Make sure that the followin arts are in
wing par et tioner is “OFF".

d order.
o g:;e:;r er 3. On automatic transmission equipped models,
o when checking idle rpm, ignition timing and
e lgnition system . . : @l
Engine oil and lant | i mixture ratio, checks should be carried out
¢ - g coolant leveis while shift lever is in “N” position.
. Elé‘::sh 4. When measuring “CO” percentage, insert MA
. arness connector probe more than 40 cm (15.7 in) into tail pipe.
e Vacuum hoses 5. Turn off headlamps, heater blower, rear
e Air intake system defogger. EM
(Qil filler cap, oil level gauge, etc.) 6. Keep front wheels pointed straight ahead. '
e Fuel pressure 7. Make the check after the radiator fan has
¢ Engine compression stopped. e
e EGR valve operation Z
e Throttle valve

Overall inspection sequence

INSPECTION START
FE
A4
Perform diagnostic test mode |1 {(Self-diagnostic results). NG Repair or replace. AT
OK
Y Y PD
Check & adjust ignition timing.
OK FA
NG
3
Check & adjust idle R A
speed.
oK =3
=L
NG_ Check heated oxygen OK__ Check CQ%. NG‘ e
sensor harness. ST
OK
Check heated oxygen NG
sensor function. BIF
L4 Check emission conirol
o Repair or replace har- parts and repair or
h replace if necessary. i
ness. # Replace heated oxy- NG WA
OK gen sensor. —»
o Check healed oxygen EL
Y sensor function. =
INSPECTION END | OK

EF & EC-35 153



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

remp £

120 270

START

Y

SEF246F

Visually check the following:
e Air cleaner clogging

# Hoses and ducts for leaks
® EGR valve operation

e Electrical connectors

» Gasket

e Throttle valve

N 7
2 5 77
= P

¥

Start engine and warm it up until engine coolant tempera-

ture indicator points to the middle of gauge.

E v

Open engine hood and run engine at about 2,000 rpm for

about 2 minutes under no-load.

SEF247F

y

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

SEF393N

SEF248F

SEF729L

154

OK

NG

r

sary.

Repair or replace components as neces-

A

Does engine run smoothly?

OK

NG

r

« Clean injectors.

D]

engine at idle speed.

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

- ®, @

Check ignition timing with a timing
light.

15°+2° BTDC

oK NG
h 4

bolts.

Adjust ignition timing by turning camshaft
position sensor after loosening securing
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

#MONITOR #NO FAIL [ ]

CMPS«RPM (POS)  B50rpm

[ RECORD

SEF385N

B acv-Aachy ADs B ]

SET ENGINE RPM AT THE
SPECIFIED VALUE UNDER
THE FOLLOWING CONDITION

e ENG WARMED UP
& NO LOAD

{ START B

MEFB57D

IACV-AAC valve

MEF658D
D]
Back | <2 | > ﬁ
e | v ] 1] 4 e
SEF913J
i
Wiy
\&\\\\\\\‘\1 | ////%
N 5 /?
g 6 %
___-E—; 73
Zo °J

T

Check idle speed.

OR

Read idle speed in “"DATA" MONITOR™ mode with CONSULT

T;::r Check idle speed.
(&)

A/T: 650+ 50 rpm (in “N” position)

COK

NG

¥

mode.
2) Touch "START".

E 1) Select "IACV-AAC/V ADJ in "WORK SUPPORT"

OR
@ Disconnect IACV-AAC valve harness connector.
(JE)

r

Adjust idle speed by turning idle speed adjusting screw.

AIT: 600+ 25 rpm (In “N"’ position)

1} Touch "BACK".

@ 1) Connect IACV-AAC valve harness connector.

H,

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

SEF247F

l

®
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

)]

l

Set on

-board diagnostic system of ECM to Diagnostic Test

Mode H (heated oxygen sensor monitor).

r—— ()

B =

F

SEFS57D

E #MONITOR «NO FAIL [ ]

CMPS.RFM (POS) 2087rpm
M/R F/C MNT  LEAN
M/R F/C MNT-R  RICH

[ RECORD

Check

left bank heated oxygen sensor signal.
1) See "M/R F/C MNT (right and left

Monitor does not
fluctuate. Inspection
lamp does not blink.

sides)” in “Data monitor” mode.

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

1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH —
LEAN -» RICH
OR

SEF386N

Malfunction
RED LED indicator lamp

Make sure that malfunction indicator
lamp and red LED go on and off more
than 5 times during 10 seconds at 2,000
rpm.

MEFB60D

156

OK

Less than 5 times

L 4

Replace left bank heated oxygen sensor.

2

OK Check left bank heated oxygen sensor signal.

1) See "M/R F/C MNT (right and left
sides)” in “Data monitor’” mode.

2} Maintaining engine at 2,000 rpm under
no-iead (engine is warmed up
sufficiently.}, check that the monitor
fluctuates between "LEAN'' and
“RICH" more than 5 times during 10
seconds.

1 ¢cycle: RICH — LEAN — RICH
2 eycles: RICH — LEAN — RICH —
LEAN -+ RICH
OR

Make sure that malfunction inspection
lamp and RED L.ED goes on and off more
than 5 times during 10 seconds at 2,000
rpm.
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

#MONITOR rNO FAIL

L

CMPS«RPM (PO3) 2087rpm
M/R F/C MNT
M/R F/C MNT-R

[ RECORD

SEF386N

Malfunction
indicator lamp

~ RED LED

MEFB66QD

«n____|

Eheck right bank heated oxygen sensor signal.
1) See "M/R F/C MNT (right and left
sides)” in "Data monitor’’ mode.

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

1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH -
LEAN — RICH

Monitor does not
fluctuate.
inspection lamp
does not blink.

OR

Make sure that malfunction indicator
lamp and red LED go on and off more
than 5 times during 10 seconds at 2,000
rpm.

®
=)

oK

END

Replace right bank heated oxygen sensor.

Check right bank heated oxygen sensor signal.
1) See "M/R F/C MNT (right and left
sides)' in ‘Data monitor'' mode.
Maintaining engine at 2,000 rpm under
no-load (engine is warmed up
sufficiently.}, check that the monitor
fluctuates between "'LLEAN"' and
"RICH' more than 5 times during 10
seconds.
1 cycle: RICH — LEAN — RICH
2 ¢cycles: RICH — LEAN — RICH —
LEAN — RICH

LT

2)

Less than 5 times

NG

OR

Make sure that malfunction inspection
lamp and RED LED go on and off more
than 5 times during 10 seconds at 2,000
rprm.

OK

h 4

END
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Heated oxygen DISCONNEET

HS.

sensor harness
connector

24 T [CEo "l comecTor]
29

DISCONMECT

€

®

Check right bank heated oxygen sensor harness;

1} Turn oft engine and disconnect battery ground cable

2) Disconnect 76-pin connector from ECM.

3) Disconnect right bank heated oxygen sensor harness connec-
tor. :

4) Check for continuity between terminal No. 29 of 76-pin con-
nector and harness connector for heated oxygen sensor.

+—©

MEF661D

Heated oxygen
sansor harness

E
connector .__‘ G@
b [ Do
5153

DISCONNECT

€

DISCONNECT

Continuify exists ..t e OK
Continuity does not exist ..., NG
OK

Y

Repair or replace harness.

L.e

L 4

&)

Connect 76-pin connector to ECM.

MEF&620

158

Check left bank heated oxygen sensor harness:

1) Turn off engine and disconnect battery ground cable

2) Disconnect 76-pin connector from ECM.

3} Disconnect left bank heated oxygen sensor harness connec-
tor.

4) Gheck for continuity between terminal No. 55 of 76-pin con-
nector and harness connector for heated oxygen sensor,

T

Continuily exists ... e e e oK
Continuity does not exist ..o . NG
oK NG

r

Repair or replace harness.

L 4

Connect 76-pin connector to ECM.
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IDLE SPEED/IGNITION TIMING/IDLE MiIXTURE RATIO INSPECTION

W ACTIVE TESTH

COOLANT TEMP 20°C
===MONITCR = == =
CMPS.RFM (POS) 1260rpm
INJ PULSE 23msec
IGN TIMING 26BTDC

SEF387N

Engine cootant
temperature sansor

D?%’ E[_f]il harness connector
it
T5.
25 k2 resistor
MEFBB3D
TEMP =E'-'
N
120 270
SEF246F

®

l

1) Select "ENG COOLANT TEMP" in “ACTIVE TEST"

mode.
2) Set "ENG COOLANT TEMP’' 1o 20°C (68°F) by touching
"DWN" and “Qd”.
OR

1) Disconnect engine coclant temperaiure sensor harness
connector.

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

&

,

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

[ i

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

Check "CO" %.

Idle CO: 0.2 - 8%

After checking CQ%,

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

2) Connect engine coolant temperature sensor harness connec-
tor to engine coolant temperature sensor.

OK

NG
\ 4

Connect heated oxygen sensor harness connector to heated oxy-
gen sensor.

SEFZ48F)

Check fuel pressurs regulator.

e— ®

Check mass air flow sensor.

Check injector.
Ciean or replace if necessary.

F

Check engine coclant temperature sensor.

r

@

Check ECM function® by substituting another known good ECM.

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

EF & EC-41
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TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES

Sensors

Dy, -

Actuators

"

MEFB65D

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

It is much more difficult to diagnose a problem that occurs
intermittently rather than continuously. Most intermittent prob-
lems are caused by poor electric connections or improper wir-
ing. in this case, careful checking of suspected circuits may
help prevent the replacement of good parts.

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

Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a driveability com-
plaint. The customer is a very good supplier of information on
such problems, especially intermittent ones. Through interac-
tion 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.

AN
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TROUBLE DIAGNOSES

WORK FLOW

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

CHECK

IN

A

LISTEN TO CUSTOMER COMPLAINTS | ceoereme e e STEP |
BASIC INSPECTION | et e e e STEP I
(EF & EC-68)
Do Self.diagnosﬁc results exisi?*! | e STEP I
Yes ® »| No —
ON-BOARD
DIAGNOSTIC SYMPTOM FUNCTION
SYSTEM BASIS TEST BASIS
¥
Perform diagnostic test Select inspection on the Perform sequence test
mode |l (Self-diagnostic basis of each symptom. in FUNCTICN TEST with
results). (Refer to EF & {Diagnostic Procedure CONSULT.
EC-53.) — Symptom 33 - 53)
l EF & EC-176 - 210
Do seli-diagnostic results exist? STEP
v
Yes No
L4 A Y 4
Diagnostic Procedures | { Diagnostic Procedures Diagnostic Procedures INSPECTION OF
217 18 - 32 2.32 EACH MALFUNCTION
EF & EC-83 - 124 EF & EC-126 - 167 EF & EC-83 - 167
(Self-diagnostic item) {Not self-diagnostic (Self-diagnostic item &
item) Not self-diagnostic item)
4 ¥ \ 4
REPAIR/REPLACE
L J
L\IE FINAL CHECK ] it st e e e e STEP V
® Confirm that the trouble is completely fixed by
performing BASIC INSPECTION and TEST
DRIVE.
OK
k 4
CHECK OUT

*1: If the on-board diagnostic syslem cannol be performed, check main power supply and ground circuit. {See Diagnostic Pro-

cedure 1)
*2: If the trouble is not duplicated, see INTERMITTENT PROBLEM SIMULATICN (EF & EC-49).
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TROUBLE DIAGNOSES

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

DESCRIPTION FOR WORK FLOW

STEP

DESGRIPTION

STEP |

Identify the trouble using the "DIAGNOSTIC WORKSHEET'' as shown on the next page.

STEP I

Be sure to carry out the Basic Inspection, or the results of inspections thereafter may be misinterpreted.

STEP 11

Check the self-diagnostic results stored in the ECM of the failed vehicle.

STEP IV

Perform inspection often selecting from the following three tests according to the trouble observed.

1.

ON-BOARD DIAGNOSTIC SYSTEM

Follow the self-diagnostic procedure for each item described in ""How to Execute On-board Diagnostic Sys-
tem in Diagnostic Test Mode II"'. Non-self-diagnostic procedures described for some items will also provide
results which are equal to the self-diagnostic results.

. SYMPTOM BASIS

This inspection is of a simplified method. When performing inspection of a part, the corresponding system
must be checked thoroughly by selecting the appropriate check item from Diagnostic Procedures 2 - 32

. FUNGCTION TEST BASIS (Sequence test)

In this inspection, the CONSULT judges "OK" or NG’ on each system in place of a technician. When per-
forming inspection of a part, the corresponding system must be checked thoroughly by selecting the appro-
priate check item from Diagnostic Procedures 2 - 32.

. Diagnostic Procedure

e This inspection program is prepared using the data obtained when disconnection of harness or connec-
tors has occurred in the respective circuit.

8 Inspection of the ''Not self-diagnostic item’’ does not actually start with the exscution of diagnostic lest
mode ii (self-diagnostic results). However, inspection is started by assuming that the diagnostic test mode
Il (self-diagnostic resulis) has already been performed.

e When a system having the diagnostic test mode Il (sef-diagnostic results) function contains any circuit
placed outside the range of this diagnostic test mode |l (self-diagnostic results) function, it is arranged
that the “'Not self-diagnostic item’ of such a system will be performed when the self-diagnostic result is
oK.

Examplie: CAMSHAFT POSITION SENSOR

STEP V

. FINAL CHECK item is not described in the ""Not self-diagnostic item’’. However, this FINAL CHECK must be

performed without fai! in order lo ensure that the trouble has heen repaired, and also that the unit disas-
sembled in the course of the repair work has been reassembled correctly.

. It the same trouble phenomenon is observed again in the final check:
Go back to STEP IV, and perform the inspection using a method which is different from the previous method.
. If the cause of the trouble is still unknown even after conducting step 2 above, check the circuit of each sys-

tem for a short by using the voltage available at the “ECM INPUT/QUTPUT SIGNAL INSPECTICN' terminal.
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

KEY POINTS

WHAT ... Vehicle & engine mods!
WHEN ... Date, Frequencies
WHERE..... Road conditions

and Accurate Repair (Cont’d)

DIAGNOSTIC WORKSHEET

There are many kinds of operating cenditions that lead to mai-
functions on engine components.

A good grasp of such conditions can make trouble-shooting
faster and more accurate.

HOW ... Operating conditions, .
Weather conditions in general, feelings for a problem depend on each customer. It
Symptoms is important to fully understand the symptoms or under what
conditions a customer complains.
Make good use of a diagnostic worksheet such as the one
SEFS07L, . ‘s .
shown below in order to utilize all the complaints for trouble-
shooting.
Worksheet sample
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
Symptoms [ Startability [ Impossible to start 1 No combustion [ Partial combustion
[ Partial combustion affected by throttle position
[I Partial combustion NOT affected by throttle position
[ Possible but hard to start [ Others | ]
[[1 Idling 0O No fast idle [ Unstable O Highidle O Low idle
O Others [ ]
O Driveability O Stumble O Surge O Knock [ Lack of power
[0 Intake backfire [ Exhaust backfire
U Others [ ]
0 Engine stall L] At the time of start [] While idling
[J While accelerating ] While decelerating
[0 Just after stopping [ While loading

Incident occurrence

[0 Just after delivery [J Recently
3 In the morning [ At night [ In the daytime

Frequency

0 All the time [ Under certain conditions [ Sometimes

Weather conditions

[ Not affected

Weather ) Fine [] Raining U Snowing 0 Others | ]
Temperature O Hot = Warm [ Cool [ Cold [ Humid °F
Engine conditions [J Cold [ During warm-up [ After warm-up
Engine speed| ' J L | ; 1 . J
0 2,000 4,000 6,000 8,000 rpm

Road conditions

{7l Intown [J In suburbs LI Highway [| Off road (up/down)

Driving conditions

1 Not affected

[l At starting [ While idling [ At racing

[J While accelerating [ While cruising

0 While decelerating [ While turning {RH/LH)

Vehicle speed SRR I TN SN YOND NN U EUF SR T
0 10 20 30 40 50 60 MPH

Malfunction indicator lamp

O Turned on [ Not turned on
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How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

INTERMITTENT PROBLEM SIMULATION

In order to duplicate an intermittent problem, it is effective to
create similar conditions for component parts, under which the

.

Y THIS is the}

symptom, problem might occur.

isn"t it ?

/ Perform the activity listed under Service procedure and note

‘ the resuit.
J WA
SEF235G ERM
Variable factor Influential part Target condition Service procedure e
Made lean Remove vacuum hose and apply vacuum.
1 {Mixiure ratio Pressure regulator
Made rich Remove vacuum hose and apply pressure.
Camshaft position Advanced Rotate distributor counter clockwise.
2 | Ignition timing
sensor Retarded Rotate distributor clockwise.
Disconnect heated oxygen sensor harness FE
Heated oxygen sensor | Suspended
3 Mixture ratio feedback connector.
tral - . -
contro ECM Operation check Perf?rm diagnostic test mode H (SeH-diag- AT
nostic results) at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 |idle speed IAGV-AAC valve DO
L.owered Turn idle adjusting screw clockwise. i
Tap or wiggle.
El ical . H Poor electrical con- - - - EA
5 90‘”‘.33 conlne(.:tlon arne.ss connectors nection of improper Race engine rapidly. See if the torque reac-
(Electric continuity) | and wires wiring tion of the engine unit causes electric
breaks. A
Cooled Cool with an icing spray or similar device.
& |Temperature ECM Meat with a hair drier.
Warmed BR
[WARNING: Do not overheat the unit.] 2
Wet.
WARNING: Do not direclly pour water on
7 |Moisture Electric parts Damp L G ! P ST
components. Use a mist
sprayer.]
Turn on headlamps, air conditioner, rear 5
8 |Electric loads Load switches Loaded P BF
defogger, etc.
Throttle position sen- . .
9 - ECM ON-OFF switching Rotate throttle position sensor body. 2
sor condition
. . . Try 1o flash timing light for each cylinder
1 Ignition Timing ligh Spark power check
o |19 spark iming fight P P using ignition coil adapter (SST). EL
® Select the “Variable factor” when the symptom occurs.
Perform the “Service procedure” to try lo simulate the intermittent.
EF & EC-49 167
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MEF666D

j ET RED LED ¢y,
+ Diagnostic
test mode selector

Front right-
side door

SEF346N

ECM LED
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On-board Diagnostic System

MALFUNCTION INDICATOR LAMP (MIL)

A malfunction indicator iamp has been adopted on all models.
This light blinks simuitaneously with the RED LED on the ECM.

The ECM has only one RED LED.

ON-BOARD DIAGNOSTIC SYSTEM FUNCTION

Diagnostic Test Mode
Condition Di tic Test Mod
Diagnostic Test Mode | fagnos IC” est Mode
| Engine
gnition sto .
pped SELF-DIAGNOSTIC
switch in BULB CHECK RESULTS
o |
position —
ngine
HEATED OXYGEN
@ running MALFUNCTION SENSOR
q} b ) WARNING MONITOR

EF & EC-50
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@) Turn ignition switch "ON™.
(Do not start engine.)

=)

M

A4

On-board Diagnostic System (Cont’d)
HOW TO SWITCH MODES

.| Diagnostic Test Mode | (BULB CHECK)

hd

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

A J

Wait at least 2 seconds.

(Turn diagnostic test mode selector
fully counterclockwise.)

r

Ao | Diagnostic Test Mode | —
m = "] MALFUNCTION WARNING

Start engine.

Diagnostic Test Mode | (SELF-DIAG-
NOSTIC RESULTS)

h 4

. | Diagnostic Test Mode Il
@ = "| (HEATED OXYGEN SENSOR

MONITCR)

Start engine.

e Turn back diagnostic test mode selector to the fully coun-

terclockwise 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 diagnostic test
mode will aulomatically return to Diagnostic Test Mode I.

EF & EC-51

A

EM

LG

EF &
EC

AT

PD

FA

[Er)
35

|
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On-board Diagnostic System — Diagnostic Test
Mode |

DIAGNOSTIC TEST MODE | — BULB CHECK

In this mode, the RED LED in the ECM and the MALFUNCTION
INDICATOR LAMP in the instrument panel stay “ON".

If either remain “OFF"”, check the bulb in the MALFUNCTION
INDICATOR LAMP or the RED LED.

DIAGNOSTIC TEST MODE | -—— MALFUNCTION WARNING

MALFUNCTION INDICATOR LAMP

170

and Condition
RED LED
When the following malfunction (malfunction indicator lamp item) is
ON detected or the ECM's CPU or camshaft position sensor is
malfunctioning.
OFF OK
trOL?t;:aegzzZ'elcNo. Malfunction
12 Mass air flow sensor circuit
13 Engine coolant temperature sensor circuit
14 Vehicle speed sensor circuit
31 ECM (ECCS control module)
32 EGR function
33 Heated oxygen sensor circuit (Left bank)
35 EGR temperature sensor circuit
43 Throttle position sensor circuit
45 Injector leak
51 Injector circuit
53 Heated oxygen sensor circuit {Right bankj

e These Diagnostic Trouble Code Numbers are clarified in

Diagnostic Test Mode il (SELF-DIAGNOSTIC RESULTS).

e The RED LED and the MALFUNCTION INDICATOR LAMP

will turn OFF when operation returns to normal. But, the
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
RESULTS memory, refer to EF & EC-55 (without CONSULT).
To clear SELF-DIAGNOSTIC RESULTS memory (with
CONSULT), refer to CONSULT Operation Manual —
Engine.
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CAUTION:

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

The diagnostic test mode selector on the ECM must be returned to the fully counterciockwise position,
except when swilching the modes.

DESCRIPTION

In this mode, a diagnostic trouble cade is indicated by the number of flashes from the RED LED or the WA
MALFUNCTION INDICATOR LAMP as shown below:

Example: Diagnostic trouble code No. 12 and Diagnostic trouble code No. 33
0.6 0.3 08 0.3
rﬂ- B

ON
OFF
S(

)

[
09 0.3 21 N 0.6 0.9
— — -
Diagnostic trouble code No, 12 Diagnestic Irouble cede No. 33

2.1

Unit: second

e
T

MEF400E

EM

LG

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 for 0.6 seconds once and then it flashes for 0.3 seconds twice. 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 the ECM memory.

Display diagnostic trouble code table

Diagnostic trouble code
No.

Detected items

45
46*2)

51 cHECK
53 Howeck
54

55 Heuek

Camshalft position sensor circuit

Mass air flow sensor circuit

Engine coclant temperature sensor circuit
Vehicle speed sensor circuit

TCS signal circuit

Ignition signal circuit

ECM

EGR function

Heated oxygen sensor circuit (Lef! bank)
Knock sensor circuit

EGR temperature sensor circuit

Throttle position sensor circuit

Injectar leak

Secondary throttle position sensor circuit
Injecter circuit

Heated oxygen sensor circuit (Right bank}
Signal circuit from A/T control unit to ECM
No malfunction in the above circuits

cueck - Malfunction indicator lamp item.

*1): Check items causing a malfunction of camshafi posilion sensor circuit first, if both "CAMSHAFT POSITION SENSOR (No.

11} and "IGN SIGNAL-PRIMARY (No. 21)" are displayed one after the other.

*2): Models with TCS only

EF & EC-53
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On-board Diagnostic System — Diagnostic Test
Mode Il (Self-diagnostic resulits) (Cont’d)

Diagnostic
trouble
code No.

Detected items

Malfunction is detected when ...

Check item (remedy)

11*1)

Camshaft position sensor
circuit

e Either 1° or 90° signal is not entered for the first
few seconds during engine cranking.

e Either 1° or 90° signal is not input often enough
while the engine speed is higher than the speci-
fied rpm.

> Harness and connector
(If harness and connector
are normal, replace cam-
shaft posilion sensor.}

12 Mass air flow sensor circuit (e The mass air flow sensor circuit is open or # Harness and connector
shorted. {If harness and connector
{An abnormally high or low voltage is entered.) are normal, replace mass
air flow sensor.)
13 Engine coolant temperature | e The engine coolant temperature sensor circuit is | @ Harness and connector
sensor circuit open or shorted. ¢ Engine coolant tempera-
(An abnormally high or low cutput voltage is ture sensor
entered.)
14 Vehicle speed sensor cir- o The vehicle speed sensor circuit is open or e Harness and connector
cuit shorted. e Vehicle speed sensor
(reed switch)
16*2) TCS signal circuit @ The TCS signal circuit is open or sharted. ¢ Harness and connector
(An abnormally high or low output voltage is e TCM
entered.)
21*1) {gnition signal circuit e The ignition signal in the primary circuit is not ® Harness and connector
entered during engine cranking or running. o Power transistor unit
31 ECM e ECM calculation function is malfunctioning. (Replace ECM (ECCS con-
trol module).}
32 EGR function e EGR valve does not operate. » EGR valve
{EGR vaive spring does not lift.) # EGRC-solenoid valve
33 Heated oxygen sensor cir- | e The heated oxygen sensor circuit is apen or e Harness and connector
cuit {Left bank) shorted. o Heated oxygen sensor
53 Heated oxygen sensor oir- (An abnormally high or low output voltage is . Fu_el pressure
cuit (Right bank) entered.) . Inject0r§
» Intake air leaks
34 Knock sensor circuit e The knock sensor circuit is open or shorted. @ Harness and connector
{An abnormally high or low voitage is entered.) e Knock sensor
35 EGR temperature sensor e The EGR temperature sensor circuil is open or e Harness and connector
circuit shorted. o EGR temperature sensor
{An abnormally high or low voltage is entered.)
43 Throttle pasition sensar cir- | e The throttle position sensor circuit is open or # Harness and connector
cuit shorted. # Throfile position sensor
{An abnormaliy high or low voltage is entered)
45 Injector leak @ Fuel leaks from injecior. @ Injector
46*2) Secondary throttie position | @ The secondary throttle position sensor circuit is # Harness and connector
sensor circuit open or shorted. & Secondary throttle posi-
{An abnormally high or low output voltage is tion sensor
entered.) ¢ TCM
51 Injecter circuit o The injector circuit is open or shorted. e Injector
54 Signal circuit from A/T con- |e The A/T communication line is open or shorted. & Harness and connector

trol unit to EGM (A/T only)

*1}): Check items causing a malfunction of camshaft position sensor circuit first, if both "CAMSHAFT POSITION SENSOR (No.
11)" and “IGN SIGNAL-PRIMARY (Ng. 21)" are displayed one after the other.
*2): Models with TCS only
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On-board Diagnostic System — Diagnostic Test
Mode II (Self-diagnostic results) (Cont’d)

HOW TO ERASE DIAGNOSTIC TEST MODE I
(SELF-DIAGNOSTIC RESULTS)

The diagnostic trouble code is erased from the backup memory
on the ECM when the diagnostic test mode is changed from

Diagnostic Test Mode I to Diagnostic Test Mode |. (Refer to
"HOW TO SWITCH DIAGNOSTIC TEST MODES™.)

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

Do not erase the stored memory before beginning diagnos-
tic test mode il {Self-diagnostic results).

On-board Diagnostic System — Diagnostic Test
Mode Il (Heated 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 heated oxygen sensor.

MALFUNCTION INDICATOR LAMP and Fuel mixture condition in the exhaust \ ) .
Air fuel ratio feedback control condition
RED LED gas
ON Lean
Closed loop system
OFF Rich
*Remains ON or OFF Any condition Open loop system

*: Maintain conditions just before switching to open loop.

If two heated oxygen sensors (right bank and left bank) are fit-
ted on the engine, the left bank heated oxygen sensor monitor
operates first, when selecting this mode.

HOW TO CHANGE MONITOR FROM LEFT BANK (Right
bank} TO RIGHT BANK {Left bank)

1.
2.
3.

Turn diagnostic test mode selector on ECM fully clockwise.
Wait at least 2 seconds.
Turn diagnostic test mede selector on ECM fully counter-

clockwise.
These procedures should be carried out when the engine

is running.

EF & EC-55
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On-board Diagnostic System — Diagnostic Test
Mode Il (Heated oxygen sensor monitor)

t]
(Cont’d)
[Left bank — Right bank]
0.2 0.2
ON ) __ -
OFF /(l—’ - )8
~ — 06 3.0 ~ g
Left bank v Right bank
monitor Indication monitor
of change
[Right bank — Left bank] 02
ON -
or gg—’ 4
F (i
=t
h ~ 0.2 26 "
Right bank m Left bank
manitor of change monitor Lnit: second

SEFT134M

174

HOW TO CHECK HEATED OXYGEN SENSOR
1.

2.

3.

Set Diagnostic Test Mode 1l. (Refer to “"HOW TO SWITCH

DIAGNOSTIC TEST MODES".)

Start engine and warm it up until engine coolant tempera-
ture indicator points tc the middle of the gauge.
Run engine at about 2,000 rpm for about 2 minutes under

no-load conditions.

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.
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fi
I
| CONSULT

I/L
e —
/ -\

o .‘"‘

NISSAN

CONSULT

™
I‘Lﬁ
START

[ SUB MODE__]

SEF392)

[ sELECT SYSTEM
|__ENGINE ]
L AT |
|
]
|
|

mﬂljl

| AIRBAG
[ TCS
| LAN
[

SEF347N

ol

{ T SELECT DIAG MODE

[ WORK SUPPORT

| SELF DIAG RESULTS
| DATA MONITOR

| ACTIVE TEST

[ ECU PART NUMBER
[ FUNCTION TEST

UL

SEF226L

Consult

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect “CONSULT" to data iink connector for CONSULT.
{Data link connector for CONSULT is located in left dash
side panel.)

3. Turn on ignition switch.
4. Touch "START".

5. Touch “ENGINE".

6. Perform each diagnostic test mode according to the inspec-
tion sheet as follows:
For further information, read the CONSULT Operation Manual.

EF & EC-57
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Consuit (Cont’d)
ECCS COMPONENT PARTS APPLICATION

DIAGNOSTIC TEST MODE
WORK SELF- DATA FUNCTION
ECCS COMPONENT PARTS SUPPORT DI::SNU(:-?F';IC MONITOR ACTIVE TEST TEST
Camshaft position sensor X X
Mass air flow sensor X X
Engine coolant temperature sensor X X X
Heated oxygen sensors X X X
Vehicle speed sensors 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 conditioner swilch X
Neutral position switch X X
Power steering oil pressure switch X X
Battery X
AJT signal X
Injectors X X X X
Power transistor (ignition timing) X {lgnition X X X
signal)

IACV-AAC valve X X X

OQUTPUT | Valve timing control solenoid valve X X
EGRC-solenoid valve X X X
Air conditioner relay X
Fuel pump relay X X X X
Cooling fan relay X X X

X: Applicable
FUNCTION
Diagnostic test mode Function

176

Work support

This mede enables a technician to
adjust some devices faster and
more accurately by following the
indications on the CONSULT unit.

Self-diagnostic results

Seli-diagnostic results can be read
and erased quickly.

Data monitor

Input/Culput data in the ECM can
be read.

Active test

Diagnostic Test Mode in which
CONSULT drives some actuators
apart from the ECMs and also shifts
some parameters in a specified
range.

ECM part number

ECM part number can be read.

Function testi

Conducted by CONSULT instead of
a technician 1o determine whether
each system is "OK" or "NG".
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Consult (Cont’d)

WORK SUPPORT MODE

WORK ITEM CONDITION USAGE

THRTL POS SEN ADJ CHECK THE THROTTLE POSITION SENSOR SIGNAL. When adjusting throltle
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING THE | position sensor initial position | @]
SENSOR BODY UNDER THE FOLLOWING CONDITIONS.
e IGN 3W "ON"

e ENG NOT RUNNING A
e ACC PEDAL NOT PRESSED

1ACV-AAC VALVE ADJ SET ENGINE RPM AT THE SPECIFIED VALUE UNDER THE |When adjusting idle speed EM

FOLLOWING CONDITIONS.

o ENGINE WARMED UP
NO-LOAD

* LE

FUEL PRESSURE RELEASE » FUEL. PUMP WILL STOP BY TOUCHING "START" When releasing fuel pressure
DURING IDLE. from fuel line
CRANK A FEW TIMES AFTER ENGINE STALLS.

FE

AT

PO

FA

BF

HA

EL
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Consult (Cont’d)

SELF-DIAGNOSTIC RESULTS MODE

DIAGNOSTIC ITEM

DIAGNOSTIC ITEM IS DETECTED WHEN ....

CHECK ITEM (REMEDY)

CAMSHAFT POSI SEN*

e Either 1° or 90° signal is not entered for the first few
seconds during engine cranking.

e Either 1° or 90° signal is not input often enough while the
engine speed is higher than the specified rpm.

e 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.)

e Harness and connector
{If harness and connector
are normal, replace mass
air flow sensor.}

COOLANT TEMP SEN

e 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
SEensor

VEHICLE SPEED SEN

e The vehicle speed sensor circuit is open or shorted.

@ Harness and connector
@ Vehicle speed sensor
{reed switch)

TCS SIGNAL™

@ The TCS signal circuit is open or shorted.
(An abnormally high or low output voltage is entered.)

@ Harness and connector
e TCM

IGN SIGNAL — PRIMARY*

@ The ignition signal in primary circuit is not entered
during engine cranking or running.

e Harness and connector
& Power transistor unit

ECM

e ECM calculation function is malfunctioning.

{Replace ECM (ECCS conirol
module).)

EGRC SOLENOID/V

e EGR valve does not operate.
(EGR valve gpring does not lift.}

¢ EGR valve
¢ EGRC-sclenoid vaive

OXYGEN SEN
OXYGEN SEN-R

@ The heated oxygen sensor circuit is open or shorted.
(An abnormally high or low output voltage is entered )

@ Harness and connector
» Heated oxygen sensor
e Fuel pressure

@ Injectors

@ Intake air leaks

KNOCK SENSOR

e The knock sensor circuit is open or shorted.
(An abnormally high or low voltage is entered.)

¢ Harness and connector
® Knock sensor

EGR TEMP SENSCR

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

¢ Harness and connector
¢ EGR temperature sensor

THROTTLE POSI SEN

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

# Harness and connector
e Throttle position sensor

INJECTOR-LEAK

e Fuel leaks from injector.

e Injector

TCS THRTL POS SEN

® The secondary throttle position sensor circuit is open or
shorted.
{An abnormally high or low output voitage is entered.}

# Harness and connector

# Secondary throttle position
sensor

e TCM

INJECTOR - OPEN

e The injector circuit is open or shorted.

@ Injector

A/T COMM LINE

e The A/T communication line is open or shorted.

¢ Harness and connector

*: Check items causing a malfunction of camshait position sensor circuit first, if both "CAMSHAFT POSI SEN (No. 11)” and
"IGN SIGNAL-PRIMARY {No. 21)"’ are displayed one after the other.

**: Models with TCS only

e Sensor failures which set a self-diagnosis code are listed as due lo an open or short circulit.
e A sensor sending a signal which is inaccurate but not open or short will NOT set a self-diagnosis code.
e If a driveability symptom is present but no self-diagnosis code is sel, perform further inspections using DATA MONITOR.
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DATA MONITOR MODE

Remarks : e Specification data are reference values.
o Spegcification data are output/input values which are detected or supplied by ECM at the connector.
*Specification data may not be directly related to their components signals/values/operations.
ie. Adjust ignition timing with a timing light before monitaring IGN TIMING, because the monitor may show the
specification 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 pesition sensor and other
ignition timing related sensors.
e If the real-lime diagnosis results are NG and the self-diagnostic results are OK when diagnosing the mass air
flow sensor, first check to see if the fuel pump control circuit is normal.

Consult (Cont’d)

MONITOR ITEM

CONDITION

SPECIFICATION

CHECK ITEM WHEN
QOUTSIDE SPEC.

CMPS-RPM
{POS)

CMPS-RPM
(REF)

# Tachometer: Connect
o Run engine and compa

re tachometer indication

with the CONSULT value.

Almost the same speed
as the CONSULT value.

@ Harness and connector
® Camshaft position sen-
sor

WA

EM

LC

s Engine: After warming

up, idle the engine Idle 1.0 - 1.4V
i " " Harness and connector
MAS AIR/ FL SE e A/C switch "“OFF ’ ] .
» Seleclor lever "N’ ¢ Mass air flow sensor
position 2,000 rpm 1.4 - 1.9V
# No-load
COOLANT e Harness and connector
e Engine: After warming up More than 70°C (158°F) | e Engine coolant tem-
TEMP/S
perature sensor
gi :E: R 0-03V — 0.6- 1.0V # Harness and connector
- # Engine: After warming | Maintaining engine UEAN RICH e Heated oxygen sensor
—
M/R F/C MNT speed at 2,000 rpm o Intake air leaks

M/R F/C MNT-R

up

Changes more than 5
times during 10 seconds.

@ injectors

PO

FA

VHCL SPEED SE

# Turn drive wheels and compare speedometer
indication with the GONSULT value

Almost the same speed
as the CONSULT value

¢ Harness and connector
e Vehicle speed sensor

RA

BATTERY VOLT

e ignition switch: ON (Engine stopped)

» Battery
e ECM power supply
circuit

THRTL POS SEN

® Ignition switch: ON
(Engine stopped)}

o Harness and connector

e Throttie position sen-
sor

@ Throttle position sen-
sor adjustment

ST

B

THRTL/P SEN2

& Ignition switch: ON
(Engine stopped)

& Disconnect throttle
motor harness connec-
tor

fully closed

11 - 14V
Throttle valve fully
closed (Engine: After 04 -05V
warming up)
Throttle valve fully open Approx. 4.0V

hrottl 1

Secondary throttle valve 40 - 4.7V
fully open
Secondary throttle valve Approx. 0.5V

{at least 0.3V)

» Harness and connector

& Secondary throllle
position sensor

e Secondary throttle
position sensor adjust-
ment

e TCM

HA

EGR TEMP SEN

¢ Engine: After warming up

Less than 4.5V

@ Harness and connector
o EGR temperature sen-
sor

START SIGNAL

@ Ignition switch: ON — START

OFF — ON

e Harness and connector
e Starter switch

EF & EC-61
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Consult (Cont’d)

MONITCR ITEM

CONDITION

SPECIFICATION

CHECK ITEM WHEN
OUTSIDE SPEC.

Throttle valve:
Closed throttle position

® Harness and caonnector
» Throttle position sen-

& ignition switch: ON (Engine: oN sor .
CLOSED TH/POS (Engine stopped) After warming up) . Throtllg position sen-
sor adjustment
Throttle valve: OFF e Throttle position
Slightly open switch
AIR COND SIG ] Engline: After wallrming AIC switch ::OFIi" OFF . Hf';lrnesslalnd connfactor
up, idle the engine A/C switch "ON ON & Air conditioner switch
Shift lever P or “N" ON e Harness and connector
NEUT POSI SW Igniti itch: ON
¢ fgnifion swite Except above OFF o Neutral position switch
Steering wheel in neu-
o Engine: Aftar warmin tral position OFF e Harness and connector
PW/ST SIGNAL g_ ) . 9 (forward direction) e Power steering oil
up, idle the engine - - .
The steering wheel is ON pressure switch
turned
® Engine: After warming
INJ PULSE up Idle 1.8 - 2.5 msec. e Harness and connector
& A/C switch "OFF" e Injector
e Selector lever "N" ¢ Mass air flow sensor
INJ PULSE-R position 2,000 rpm 1.7 - 2.4 msec. e Intake air system
e No-load
Idle 15° BTDC & Harness and connector
IGN TIMING ditto e« Camshaft position sen-
2,000 rpm More than 25° BTDC sor
Idle 15 - 40% ¢ Harness and connector
i v i
IACV-AAC/ ditto 2,000 rpm — o IACV-AAC valve
Engine: After warming up, idle the engine ¢ Harness and connector
AIR COND RLY ngine: A "ing up, g OFF — ON e Air conditioner switch
Air conditioner switch OFF — ON . o
e Air conditioner relay
¢ Ignition switch is turned to ON (Operates for &
seconds)
ON H d connector
FUEL PUMP RLY |e Engine running and cranking ® ramess an nn
o . o Fuel pump relay
¢ When engine Is stopped (stops in 1.5 seconds)
Except as shown above OFF
e Idie OFF

VALVE TIM SOL

e Jack up rear wheel
o Engine: After warming
up

e Shift selector lever to
any position except
“N’" or ""P” position

o Quickly depress accel-
erator pedai, then
quickly retease it

OFF — ON — OFF

® Harness and connector
® Valve timing sclenoid
vaive

o Engine: After warming

up Idle ON
e Harness and connector
EGRC S0OL/V e A/C switch “OFF"” .
) o EGRC-solenoid vaive
& Shift lever 'N"’ 2000 rpm OFF
¢ No-load
e When cooling fan is stopped. OFF ® Harness and connector
COOLING FAN & When cooling fan operates at low speed LOW @ Cooling fan relay
e When cooling fan cperates at high speed Hi ® Cooling fan motor
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TROUBLE DIAGNOSES

Consult (Cont’d)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY}

FUEL INJECTION

e Engine: Return to the original
trouble condition

e Change the amount of fuel
injection with the CONSULT.

If trouble symptom disappears,
see CHECK ITEM.

» Harness and connector
® Fuel injectors
o Heated oxygen sensors

IACV-AAC/Y
OPENING

¢ Engine: After warming up, idle
the engine.

e Change the |IACV-AAC valve
opening percent with the
CONSULT.

Engine speed changes according
to the opening percent.

& Harness and connector
o |ACV-AAC valve

ENG COOLANT
TEMP

e Engine: Return to the original
trouble condition

e Change the engine coolant
temperature with the CONSULT.

If trouble symplom disappears,
see CHECK ITEM.

e Harness and connector

» Engine coolant
temperature sensor

¢ Fuel injectors

IGNITION TIMING

# Engine: Return to the origina!l
trouble condition

e Timing light: Set

® Retard the ignition timing with
the CONSULT.

If trouble symptom disappears,
see CHECK ITEM.

e Adjust initiai ignition
fiming

POWER BALANCE

¢ Engine: After warming up, idle
the engine.

e A/C switch “OFF"”

e Selector lever “N"' position

s Cut off each injector signal one
at a time with the CONSULT.

Engine runs rough or dies.

e Harness and connector
¢ Compression

e Injectors

# Power transistor

@ Spark plugs

# Ignition coils

FUEL PUMP RELAY

® Ignition switch: ON (Engine
stopped)

@ Turn the fuel pump relay "ON"
and "OFF" with the CONSULT
and listen to operating sound.

Fuel pump relay makes the
operating sound.

& Harness and connector
o Fuel pump relay

EGRC SOLENQID
VALVE

VALVE TIM SOL

e Ignition switch: ON

e Turn solenoid valve “"ON" and
“OFF" with the CONSULT and
listen to operating scund.

Each solenoid valve makes an
operating sound.

e Harness and connector
e Solenocid valve

COOLING FAN

@ Ignition switch: ON
# Turn cooling fan "LOW", "HI"
and “OFF" with CONSULT

Cooling fan moves at low and high
speed, and stops.

» Harness and connector
e Cooling fan relay
¢ Cooling fan motor

SELF-LEARNING
CONT

o In ihis test, the coefficient of seli-learning control mixture ratio returns to the original coefficient by

touching "CLEAR' on the screen.

EF & EC-63
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TROUBLE DIAGNOSES

Consult (Cont’d)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
@ Ignition switch: ON
SELF-DIAG {Engine stopped) C
— QObjective system
RESULTS @ Displays the ! y

self-diagnostic resulis.

CLOSED THROTTLE
POSI

(CLOSED THROTTLE
POSITION SWITCH
CIRCUIT)

e lgnition switch: ON
(Engine stopped)

@ Closed throttle position
switch circuit is tested
when throttle is opened
and closed fully.
(""CLOSED THROTTLE
POSI is the test item
name for the vehicles in
which idle is selected by
throttle position sensor.)

® Harness and connector

® Throttle position sensor
(Closed throttie position
switch)

e Throttle position sensor
(Closed throttle position
switch) adjustment

» Throttle linkage

e Verify operation in DATA
MONITOR mode.

THRCTTLE POSI
SEN CKT

@ Ignition switch: ON
(Engine slopped)

® Throttle position sensor
circuit is lested when
throtile is opened and
closed fully.

# Harness and connector

e Throttle position sensor

e Throttle position sensor
adjustment

e Throttle linkage

e Verify operation in DATA
MONITOR mode.

NEUTRAL POSI sW
CKT

e lgnition switch: ON
{Engine stopped)

# Neutral position switch
circuit is tested when shift
lever is manipulated.

Throttie valve: opened QFF
Throttle valve: closed ON
R
ange (Throttle valve fully More than
opened — Throttle valve
3.0v
fully closed)
OUT OF N/P-POSITION OFF
IN N-POSITION ON

e Harness and connector

o Neutral position switch/
Inhibitor switch

o Linkage + inhibitor switch
adjustment

FUEL PUMP
CIRCUIT

@ Ignition switch: ON
{(Engine stopped)

e Fuel pump circuit is tested
by checking the pulsation
in fuel pressure when fuel
tube is pinched.

There is pressure pulsation on the fuel

feed hose.

e Harness and connector
& Fuel pump

e Fuel pump relay

e Fuel filter clogging

e Fuel level

EGRC SOL/V
CIRCUIT

@ Ignition switch: ON
(Engine stopped)

o EGR control 5/V circuit is
tested by checking
solenoid valve operating
noise.

The solenoid valve makes an operating

sound every 3 seconds.

# Harness and connector
& EGRC-solenoid valve

VALVE TIMING S/V
CKT

# [gnition switch: ON
{Engine stopped)

e Valve timing S/V circuit is
tested by checking
sclenoid valve operating
noise.

The solenoid valve makes an operating

sound every 3 seconds.

# Harness and connector
@ Valve timing solenoid
valve

COOLING FAN
CIRCUIT

@ Ignition switch: ON
(Engine stopped)

@ Cooling fan circuit is
tested by checking cooling
fan operation,

® The cooling fan rotates and stops

every 3 seconds.

» Harness and connector
« Cooling fan relay
e Cooling fan motor
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Consuit (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

START SIGNAL
CIRCUIT

® Ignition switch: ON —
START

e Start signal circuit is
tested when engine is
started by operating the
starter. Battery voltage
and water temperature
before cranking, and
average battery voltage,
mass air flow sensor
output voltage and
cranking speed during
cranking are displayed.

Start signal: OFF — ON

Gl
e Harness and connector WA
e Ignition switch

EM

e

PW/ST SIGNAL
CiRCUIT

e Ignition switch: ON
{Engine running)

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

Locked position ON

Neutral position OFF

@ Harness and connector
e Power steering oil

pressure switch EE
« Power steering oil pump

e Vehicle speed sensor AT
circuit i ted wh Harness and connector
VEHICLE SPEED vgs:;‘:els'sters:ninz :tna Vehicle speed sensor input signal is : V:r:icle speed sensor
¥ u
SEN CKT reater than 4 km/h (2 MPH
speed of 10 km/h (6 mph) grea ( ) # Electric speedometer D)
or_higher.
o After warming up, idle the
en_ofl.ne. - . # Adjust ignition timing (by FA
@ Ignition timing adjustment . "
is checked by readin The timing light indicates the same moving camshaft position
i .
IGN TIMING ADJ 1S checked by reading g 119 cates the sa sensor or distributor)
ignition timing with a value on the screen. - B2
Lo . . ® Camshaft position sensor \
timing light and checking . .
] . drive mechanism
whether it agrees with
specifications. BR

MIXTURE RATIO
TEST

e Air-fuel ratic feedback
circuit (injection system,
ignition system, vacuum
system, elc.) is tested by
examining the heated
oxygen sensecr output at
2,000 rpm under
non-fcaded state.

o 02 SEN COUNT: More than & times
during 10 seconds (02 SEN-R COUNT:
More than 5 times during 10 seconds)

o INJECTICN SYS (injector,

fuel pressure regulator,

harness or connector) ST
& IGNITION SYS (Spark

plug, power transistor,

ignition cail, harness or BF
connector})
o VACUUM SYS (Intake air
leaks) HA
e Heated oxygen sensor
circuit
e Heated oxygen sensor EL
operation

e Fuel pressure high or low
® Mass air flow sensor

EF & EC-65
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TROUBLE DIAGNOSES

Consult (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT CHECK ITEM (REMEDY)

POWER BALANCE

e After warming up, idle the
engine.

e Injector operation of each
cylinder is stopped one
after another, and
resultant change in engine
rotation is examined to
evaluate combustion of
each cylinder. (This is
only displayed for models
where a sequential
multiport fuel injection
system is used.)

@ Injector circuit {Injector,
harness or connector}

Ignition circuit {Spark
Difference in engine speed is greater ® Ignition circuit {Spar

than 256 rpm before and after cutting off
the injector of sach cylinder.

plug, power transistor,
ignition coil, harness or
connector)

« Compression

e Valve timing

IACV-AAG/Y
SYSTEM

» After warming up, idle lhe
engine.

® |ACV-AAG valve system is

tested by detecting change
in engine speed when
|IAGV-AAC valve opening
is changed to 0%, 20%
and 80%.

e Harness and connector

e IACV-AAC valve

@ Air passage restriction
between air inlet and
{ACV-AAC valve

e IAS (Idle adjusting screw)
adjustment

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

1.

SEF289H
2
Red
protection
Protector
.SEF725H
3.
4,

SEF291H

184

Diagnostic Procedure
CAUTION:

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

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

When connecting or disconnecling 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.
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TROUBLE DIAGNOSES
Diagnostic Procedure (Cont’'d)

5. Before replacing ECM, perform ECM input/output signal

PegorT ECM B inspection and make sure whether ECM functions properly
pu outpu? signal or not. (See page EF & EC-211.))

inspection beforg
replacement.

6. After performing this “Diagnostic Procedure”, perform
diagnostic test mode ll {Self-diagnostic results) and driving e
test. ’

A
o

FE

Malfunction
- RED LED indicator lamp

SEF299N AT

7. When measuring ECM controlied components supply volt-
age with a circuit tesler, separate one tester probe from the ED]
other.

If the two tester probes accidentally make contact with each
other during measurement, the circuit will be shoried, 55
resulting in damage to the ECM power transistor.

RA

Short\\ Harness connector .
X for solenoid valve BR
ST

Solenoid valve

BF

[HA

EL

SEF348N

EF & EC-67 185



TROUBLE DIAGNOSES

SEF1421

N

SEF144(

SEF284G

186

Basic Inspection

BEFORE STARTING

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

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

e Harness connectors for proper con-
nections

® Vacuum hoses for splits, kinks, and
proper connections

e Wiring for proper connections,
pinches, and cuts

\d

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT" to the data link
connector for CONSULT and select
[ “ENGINE" from the menu. (Refer to
page EF & EC-57.)

L 2
DOES ENGINE START? No | Go 18] 6 |
Yes
4] v
CHECK IGNITION TIMING. NGk Adjust ignition timing by

Warm up engine sufficiently and check
ignition timing at idle using timing light.
(Refer to page EF & EC-33.)

Ignition timing: 15°+2° BTDC

OK

(Go to @ on next page.)

EF & EC-68

" | turning camshaft position

sSensor.




TROUBLE DIAGNOSES

B acv-Aacyy AD) B
SET ENGINE RPM AT THE
SPECIFIED VALUE UNDER
THE FOLLOWING CONDITION

& ENG WARMED UP

ENCUGH
e NO LOAD
| START |
_ MEE671D)
3
2,004
1 = \=5
Cpsroemn Yo
o> 6
=
SEF1451
Throttle

"\ position switch

=

()
/ﬁ\f(h\

DISCONNECT

€

SEF300N

Basic Inspection (Cont’d)
®

CHECK IDLE ADJ. SCREW INITIAL SET
RPM.
1. Select "IACV-AAC/V ADJ" in
"WORK SUPPORT"” mode.
2. When touching “START"', does
engine speed fall to 600+ 25

rpm (A/T in "N" position)?

NG

OR
When disconnecting |ACV-AAC
valve harness connector, does
engine speed fall to 600+ 25 rpm
(A/T in "N position)?

®
X
=

OK

S 4

Adjust engine speed by

| turning idle adjusting

screw.

CHECK THROTTLE POSITION SENSOR
& THROTTLE POSITION SWITCH POSI-
TION.

1. Start engine and warm it up suffi-
ciently.

2. Disconnect throttle position switch
harness connector.

3. Check closed throttle position switch
OFF — ON speed, closing throttle
valve manually.

Closed throttle position switch OFF —

ON speed: 810150 rpm (In “*N’’ posi-

tion)

NG

OK

{Go to on next page.)

EF & EC-69

Adjust throttie position

| sensor & throttle position

switch position .

MA

EM
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BlF

HA

EL
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TROUBLE DIAGNOSES

[

“MONITOR 4 NO FAIL

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

OFF
O N
OFF
ON

RECORD

MEFE73D)

SEF1501

FI

B SELF-DIAG RESULTS B[]
FAILURE DETECTED  TIME

* NO SELF DIAGNOSTIC
FAILURE INDICATED.

FURTHER TESTING MAY

-

Basic Inspection (Cont’d)

1

CHECK SWITCH INPUT SIGNAL.

Select the following switches in

"DATA MONITOR'" mode,

a) Start signal,

b) Closed throttle position,

c) Air conditioner signal,

d) Neutral {(Parking) position
switch, and check the switch-
es’ ON-OFF operation.

OR

NG

Remove ECM from front floor
panel and check the above
switches' ON-OFF operation
using voltmeter al each ECM ter-
minai.

Switch

Condition Voltage (V)

Start signal

0 — Battery volt-
age

IGN ON
— IGN §TART

Closed throt-
tle position

Engine warmad
up sufficiently
closed throttle
position

— Depress the
accelerator
pedal.

Battery voltage
—- OV

AJC signal

AIC AIC
OFF “7ON
{Engine running)

7.0-10.0
- 05-07

Neutral
{Parking}
position
switch

Selactor lever is
“N" or "P" posi-
tion

— Except "N
and "P” position

0 -+ 50-100

OK
v

Repair or replace the
malfunctioning switch or
its circuit.

READ SELF-DIAGNOSTIC RESULTS.

1. Perform "SELF-DIAG
RESULTS" mode.
2. Read out self-diagnostic
results.
3. Is a failure detected?
OR

Yes
™.

Go to the relevant inspec-
tion procedure.

BE REQUIRED.

|_ERASE ||

. Set Diagnostic Test Mode 1l.
(Seif-diagnostic results) (Refer
to page EF & EC-53.)

2. Count the number of malfunc-
tion indicator lamp and RED
LED flashes and read out the
diagnostic trouble codes.

3. Are the diagnostic trouble

codes being output?

PRINT |

MEF674D

o

No
r

INSPECTION END

Malfunction

RED LED indicator lamp

SEF303N
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TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in
Diagnostic Test Mode i

Dispiay How to perform diagnostic test mode ! (Self-diagnestic resuits) judgement
Detected items | Diagnostic trou-
ble code No. Hlustration Method
“MONITOR #NC FAIL
CMPS-RPM({POS) 650rpm
CMPS«RPM(REF) 650rpm
MAS AIR/FL SE 1.18v
COOLAN TEMP/S g1eC
8’2} gg:j o S‘SSQ,’ PERFORM DIAGNOSTIC TEST MODE Il {SELF-
M/R F/C MNT LEAN DIAGNOSTIF: RESULTS).
M/R F/C MNT-R  LEAN 1) Start engine. ,
VHCL SPEED SE Okmj/h 2) Select "DATA MONITOR' mode with
CONSULT.
Camshaft [ RECORD ] 7r NO FAIL
position sensor 1" SEF34sN OR
PR 2) Turn ignition switch ""OFF"’ and then
circuit
B
3} Perform diagnostic test mode If {(Sell-
diagnostic results) with ECM.
Maifunction Indicator lamp and red LED
display diagnostic trouble code No. 55.
Matfunction
RED LED indicator lamp
SEF301N
wMONITOR % NQ FAIL
CMPS-RPM(PCS)  6B0rpm
CMPS«RPM(REF) 650rpm
MAS AIR/FL SE 1.15v
COOLAN TEMP/S 81eC
02 SEM coBv
02 SEN-R 0.06v PERFORM DIAGNOSTIC TEST MODE H (SELF-
M/R F/C MNT LEAN DIAGNOSTIC RESULTS).
M/B F/C MNT-R  LEAN 1) Turn ignition swilch "ON’' wait for at least 5
VHCL SPEED SE Okmyh seconds and then start engine.
l_ RECORD ] E 2} Select "'DATA MONITOR” mode with
Mass air flow SEF349N CONSULT.
12 7r NO FAIL

sansor cirguit

Mailfunction

indicator larnp
SEF301N

- RED LED

OR

2) Perform diagnostic test mede |l (Seli-
diagnostic results) with ECM.
Malfunclion Indicator lamp and red LED
display diagnostic trouble code No. 55.

EF & EC-71
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TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in
Diagnostic Test Mode Il (Cont’d)

Bisplay How to perform diagnostic test made It (Self-diagnostic results} judgement
Detected items | Diagnostic trou- -
ble code No. llustration Method
w MONITOR wNO FAIL
CMPS.RPM(POS) 660rpm
YCMPS. RPM(REF) 860rpm
MAS AIR/FL SE 118V
COOLAN TEMP/S 81°C
Q2 SEN 0.06v
02 SEN-R 0.0Bv
M/R F/C MINT LEAN PERFORM DIAGNCSTIC TEST MODE Il (SELF-
M/R F/C MNT-R LEAN DIAGNOSTIC RESULTS).
VHCL SPEED SE Okm/h 1} Turn ignition switch “ON" or start engine.
o1, 2) Select "DATA MONITOR” mode with
Engine coolant l R ECO R D I CONSULT.
g SEF34aN + NO FAIL
temperature 13 OR
sensor circuit 2) Perfarm diagnostic test mode Il {Seif-
diagnostic results) with ECM.
Malfunction indicator lamp and red LED
display dlagnostic trouble code No. 55.
Malfunction
RED LED indicator Iamg
SEF301N
WVEHICLE SPEED SEN cKTHl
AFTER TOUCH START,
DRIVE VEHICLE CHECK OVERALL FUNCTION.
AT 10km/h {8mph) OR 1) Jack up drive whaels.
MORE WITHIN 15sec. 9) Start engine.
3} Perform ""VEHICLLE SPEED SEN
CIRCUIT" in "FUNCTION TEST" mode
ﬂ with CONSULT.
A —on
NEXT TART oa ™ 2) Start engine.
”7 S SEF6780 3) Read vehicle speed sensor signal in
— "DATA MOMNITOR™ mode with CON-
#MONITOR NO FAIL - []] SULT.
CONSULT value should be the same as
VHCL SPEED SE 20km/h the speedometer indication.
NEUT POSI SW OFF OR
1} Start engine and warm it up sufficiently.
Vehict d 2) Shift to a suitable gear position and
en 'Cf ‘"’ifeeit. 14 maintain the following test drive condi-
sensor clrcu tions tor at least 5 seconds.
Driving conditions
{1) Engine speed:
f
RECORD 1,750+ 150 rpm
[ —I (2) Intake manifold vacuum:
SEFE79D

RED LED Indicator

Malfunction

famy
SEF?[HN

-60.0+% 6.7 kPa (—450 + 50 mmHg,
—17.72+1.97 inHg)
(3) Vehicle speed
5 km/h (3MPH) or more
3) if malfunction indicator lamp comes on
during test drive, perform diagnostic
test mode Il (Self-diagnostic results)
with ECM.
Malfunction indicator lamp and red LED
display dlagnostic trouble code No. 55.

*. Diagnostic test mode Il (Self-diagnostic resuits) is nol performed but this method provides results which are equal to the setf-diagnostic
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How to Execute On-board Diagnostic System in
Diagnostic Test Mode 1l (Cont'd)

Display How to perform diagnostic test mode Il (Self-diagnostic results) judgement
Detected items | Diagnostic trou-
ble code No. fustration Method
(€]
AMONITOR rNO FAIL
CMPS-RPM{POS]) Orpm
CMPS-RPM{REF) Orpm M2
MAS AIR/FL SE 0.08v
CCOCLAN TEMP/S 24°C
02 SEN 0.00v
02 SEN-R 0.00V PERFORM DIAGNOSTIC TEST MODE Il (SELF- EM
M/R F/C MNT LEAN DIAGNOSTIC RESULTS). )
M/R F/C MNT-R  LEAN =\ 1) Turn ignition switch "ON™.
VHCL SPEED SE Ckm/h 2) Select "DATA MONITOR" mode with Le
RECORD coneur |
Zﬁa‘cﬁuﬁlgnal 16 SEF350N OR
1) Turn ignition switch "ON".
2) Perform diagnostic test mede H {Self-
diagnostic results) with ECM.
Mallunction indicator lamp and red LED
display diagnostic trouble code No. 55. FE
AT
Matfunction
RED LED indicator lamp ED
SEF301N
#MONITOR ¥t NO FAIL |:]
CMPS-REPM(POS)  850rpm A
CMPS«RPM(REF) 650rom
MAS AIR/FL SE 118V
COOLAN TEMF/S 81°C BA
8% ggj . ggg{," PERFORM DIAGNOSTIC TEST MODE Il (SELF-
M/R F/C MNT LEAN DIAGNOST!Q RESULTS).
M/R F/C MNT-R  LEAN 1) Start engine. ) BR
VHCL SPEED SF Okmy/h 2) Select "DATA MONITOR"” mode with
CONSULT.
[ RECORD ] ¥ NO FAIL
Ignition signal o1 SEF349N OR &7
circuit 2} Turn ignition switch "OFF"" and then
"ON".
: 3) Perform diagnostic test mode Il (Seli- BE
diagnostic resulis) with ECM.
Malfunction indicator lamp and red LED
display diagnostic frouble code Ho. 55.
A
=
Malfunction EIL'
RED LED indicator lamp
SEF301N
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TROUBLE DIAGNOSES

How to Execute On-hoard Diagnostic System in
Diagnostic Test Mode |l (Cont’d)

Dispiay How to perform diagnostic test mode | (Self-diagnostic results) judgement
Detected items | Diagnostic trou-
ble code No. 1lustration Method
w MONITOR ¥ NO FAIL
CMPS-RPM{POS) Orpm
CMPS-RPM(REF) Orpm
MAS AIR/FL SE c.o8v
COOLAN TEMP/S 24°C
02 SEN 0.00v
E/Ig/HSIE:?éRMNT LER%V PERFORM DIAGNOSTIC TEST MODE I (SELF-
1A I .
M/R F/C MNT-R  LEAN D GNO1STTC RFSL!:TTS) itch "ON"
VHCL SPEED SE Okm/h D } Turn ignition switc ,
2) Select “DATA MONITOR™ mode with
RECORD | CONSULT.
SEF350N ¥ NO FAIL
ECM kY OR
2) Perform diagnostic test mode il (Self-
diagnostic results) with ECM.
Malkfunction indicator lamp and red LED
display diagnostic trouble code No. 55.
Malfunction
RED LED indicator lamp
SEFININ
HOAD TEST
Test condition
Drive vehicla under the following conditions
with » sultabla shift position,
111 Engine speed:
1,7002200 rpm
12}  Intake mani{old vacuum:
—47.7£10.7 kPa
{—320+80 mmHg, —12,60:3,15 InHg}
Driving mode
jCl @ A :Test
Vehicle condition
driving .. ........ (@121 seconds
OF mare
; ©=::::"ed= PERFORM DIAGNOSTIC TEST MODE Il {SELF-
"
_ DIAGNOSTIC RESULTS).
fdling 4~ - 1) Turn ignition switch “QN""
Ignition @ ® 2) Perform diagnostic test mode Il (Self-diagnestic
pritch: p— results) with ECM.
Uil rad LED goes off, Make sure that diagnostic irouble code No. 11
Ds i e ; ;
S e e e st Bt or 12 s not displayed. , ,
until red LED woes off. 3) Perform test drive under the following condi-
(8) Start angine and rmske sure that air tion
EGR function a2 conditionsr switch and rear dafogger are S-

turned “"OFF"" during test drive.
@ Keop engine running for at least 150 seconds,
(8 Shift to witsble gear potitlon and drive In
"*Test condition' for 8t beast 21 seconds,
@ Dacreasa sngine revolytions to lsss than
1,500 rpm for at least B seconds.
@ Repeat steps @ through & et Isst 1 more time.

SEF351N

Malfunction

RED LED Indicator lamp

SEF302N

(1) Warm up engine sufficiently.
(2) Use test driving modes indicated in figure
4} If malfunction indicator lamp comes on during
test drive, perform diagnostic test mode I
Self-diagnoslic results) with ECM.
Ei Malfunction indicater lamp and red LED dls-
play diagnostic trouble code No. 55.
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How to Execute On-board Diagnostic System in
Diagnostic Test Mode Il (Cont'd)

_ Display How to perform diagnostic test mode Il {Seli-diagnostic results) judgement
Detected items | Diagnostic trou- -
hie code No. Ulustration Method
Gl
MIXTURE RATIO TEST
ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START Mﬂ
Healed oxygen EM
sensor circuit 33 1800 2000 2200
(Lett bank) [ nexi [ START ] CHECK OVERALL FUNCTION.
MEFGE2D 1) Start engine and warm it up sufficiently. l@
o3 2) Perfarm “'MIXTURE RATIO TEST" in
"FUNGTION TEST" mode with CON-
#MONITOR #NO FAL  [] SULT.
OR
CMPS-RPM{PQS) 2087rpm 2} Make sure that “‘M/R F/C MNT(R)" in
M/R F/C MNT LEAN @ "“DATA MOMITOR"” mode indicales
M/R F/C MNT-R  RICH “"RKCH" and "LEAN" periodically more EE
than 5 times during 10 seconds at 2,000
rpm
- OR
2) Make sure that malfunction indicator @\T
lamp and red LED on ECM go on and
off periodicailly more than 5 times dur-
{_ RECORD ~EFa5oN ing 10 seconds at 2,000 rpm in diagnos-
tic test mode Il {heated oxygen sensor 20
maonitor).
Heated oxygen
sensor circuit 53
(Right bank)* Fﬁl\
RA
Malfunction BR
RED LED indicator Iamgo
SEF3C1IN
wMONITOR ¥ NO FAIL I:] T
CMPS-RPM{PQS)  8B0rpm
CMPS«RPM(REF) 650rpm
MAS AIR/FL SE 1.18v
COOLAN TEMP/S  81°C BF
02 SEN 0.06v
02 SEN-R 0.0V PERFORM DIAGNOSTIC TEST MODE Il (SELF-
M/R F/C MNT LEAN DIAGNOSTIC RESULTS).
M/R F/C MNT-R  LEAN 1) Start engine. HA
VHCL SPEED SE Okm/h 2) Select "DATA MONITOR™ mode with
CONSULT.
l RECORD ] % NO FAIL
Knock sensor a4 SEF349N OR EL
sircuit @ 2) Turn ignition switch “OFF" and then
"ON".
3) Pertorm diagnostic test mode 1l (Self-

diagnostic resuits) with ECM.
Malfunction indicator lJamp and red LED
display diagnostic trouble code Nao. 55.

Malfunction

RED LED indicator lam
SEFI0TN

*- Diagnostic test mode I} {Seli-diagnostic results) is nat performed but this method provides results which are equal to the self-diagnostic

results.
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How to Execute On-board Diagnostic System in
Diagnostic Test Mode Il (Cont'd)

Display How to perform diagnostic test mode it (Seli-diagnostic results} judgement
Detected items | Diagnostic trou-
ble code No. Mustration Method
wMONITOR v NO FAIL
CMPS-RPM(POS)  6BOrpm
CMPS+RPM(REF) 650rpm
MAS AIR/FL SE 1.18v
COOLAN TEMP/S B1°C
8; gEm . 0.08Y PERFORM DIAGNOSTIC TEST MODE H (SELF-
MR £ e MNT L‘égﬁ," DIAGNOSTIC RESULTS).
M/R F/C MNT-R  LEAN 1) Start engine ar:f:l warm it up SUffi,cientIy. .
VHCL SPEED SE Okm/h 2) Select “DATA MONITOR” mode with
CONSULT.
| RECORD | # NO FAIL
EGR tempera- SEEON OR
::J:? sensor cir- 3% “i':-_?‘ 2) Turn ignition switch “OFF’* and then
|54 " "
= ON".
— 3} Perform diagnostic test mode 1l {Self-
diagnostic resuits) with ECM.
Mallunction indicator lamp and red LED
display diagnostic trouble code No. 55.
Malfunction
RED LED indicator lamp
SEF301N
wMONITOR NO FAIL
CMPS-RPM{POS]  650mpm
En"igs};f; /’;"IEHSEE ) fg’g\’fpm PERFORM DIAGNOSTIC TEST MODE Il (SELF-
COOLAN TEMP/S a1o( DlAGNOSTIC.RESULTS).
07 SEN 0.06V 1) Jack up drive wheels
02 SEN-R 0.0Bv 2) Start engine.
M/R F/C MNT LEAN 3) Shift to a suitable gear position (Except "P" or
M/R F/OC MNT-R  LEAN "N position), and run engine at vehicle speed
VHCL SPEED SE Okm/h of 5 km/h (3 MPH) or higher for at least 10 sec-
, RECORD ] ' Oﬂd9-4) Seiect "'DATA MONITOR™ mode with
- — eiec ma Wi
Throttle position 43 SEF348N CONSULT.
Yr NO FAIL

sensor circuit

[T

8
!

@
RED LED

Malfunction

indicator famp

SEF301N

OR
4) Turn ignition switch ""OFF" and then
"ON".
5) Perform diagnostic test mode Il {Seff-
diagnostic results) with ECM.

Maltunction Indicator lamp and red LED
display diagnostic trouble code No. 55.
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How to Execute On-board Diagnostic System in
Diagnostic Test Mode Il {Cont’d)

) ‘ Disp!ay How to perform diagnostic test mode Il (Self-diagnostic results) judgement
Detected items | Diagnostic trou-
ble code No. Illustration Method
ROAD TEST Gl
Test condition
Drive vehicle under the following conditions
with a suitable shift position. A
{1) Engine speed: 2,600 + 200 rpm A
{2) Intake manifold vacuum:
—40.0 + 6.7 kPa
(~300 £ 50 mmHg, —11.81+1.97 inHg) 0
i mode
Driving @& : 30 seconds or more
. : 5 seconds or more
Vehicle
being | N LE
driven
Idling @® - - -
I:?;il'ltg\n PERFORM DIAGNOSTIC TEST MODE 1l {SELF-
OFF 3 Time DIAGNOSTIC RESULTS).
M Start engine and warm it up sufficiently. 1) Perform test drive as indicated in ﬁgure =B
Injector feak 45 @ Turn ignition switch OFF and wait for at 2) It malfunction indicator lamp comes on during r
least 10 seconds. test drive, perform diagnostic test mode It
(@ Start engine and keep it at idle spead for at Self-diagnostic results} with ECM.
least 30 seconds, Maltunction Indicalor lamp and red LED dis- @Q\T
@ Shift to suitable gear position and drive in play diagnostic trouble code No. 55.
“Test condition” for at least & seconds.
(& Repeat steps (8 through @ at least 1 more
times. SEF241L El)]
RA
vi7,
[=3[8)
Maffunction BR
RED LED indicator lamp
SEF302N
wMONITOR o NO FAIL ST
CMPS-RPM(POS) Orpm
CMPS«RPM(REF) Orpm
MAS AIR/FL SE aoav BF
COOLAN TEMP/S 24°C
02 SEN Q.cov
02 SEN-R 000V PERFORM DIAGNOSTIC TEST MODE Il (SELF-
M/R F/C MNT LEAN DIAGNOSTIC RESULTS). HA
M/R F/C MNT-R  LEAN 1, 1) Turn ignition switch “"ON"".
VHCI. SPEED SE Okm/h 2) Select "DATA MONITOR" mode with
CONSULT.
Secondary throt- RECORD ] % NO FAIL EL
" SEF350N
tle position sen- 46 OR
sor Girguit 1) Turn ignition switch "ON™.
2) Perform diagnostic test mode 1l (Self-
diagnostic results) with ECM.
Malfunction indicator lamp and red LED
display diagnostic trouble code No. 55.
Malfunction
RED LED indicator iamp
SEF301N
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How to Execute On-board Diagnostic System in
Diagnostic Test Mode Il (Cont’d)

Display How to perform diagnostic test mode U {Self-diagnostic results} judgement
Detected items | Diagnostic trou-
ble code No. fifustration Method
HwMONITOR NG FAIL
CMPS-APM(FOS]  650rpm
CMPS«RPM({REF) B850rpm
MAS AIR/FL SE 1.315v
COOLAN TEMP/S B1oC
8% ggm . 8-823 PERFORM DIAGNOSTIC TEST MODE Il (SELF-
M/R F/C MNT LEAN DIAGNOSTIF: RESULTS).
M/R F/C MNT-R  LEAN 1) Slart engine. 3 _
VHCL SPEED SE Okm/h @ 2) Select “DATA MONITOR™ made with
CONSULT.
[ RECORD ] ¥ NO FAIL
Iniector circuit 51 SEF349N OR
niector cireut 9) Turn ignition switch “"OFF" and then
“ON',
3) Perform diagnostic test mode |l (Self-
\ ‘ / diagnostic results) with ECM.
~~ Malfunction indicator lamp and red LED
display diagnostic trouble code No. 55.
~NCHECK™]
i L
Malfunction
RED LED indicator lamp
SEF301N
frMONITOR #rNC FAIL
CMPS.RPM{POS)  B650mpm
CMPS-RPM|REF) 650rpm
MAS AIR/FL SE 118V
COOLAN TEMP/S 81°C
02 SEN 0.08Y
, ROAZ/HS,E:%HMNT ngijv PERFORM DIAGNOSTIC TEST MODE (I (SELF-
M/R F/C MNT-R  LEAN DIAGNOSTIC RESULTS). ,
VHCL SPEED SE Okm/h 1) Turn ignition switch “ON or;tart engine. )
o1 2) Select “DATA MONITOR™ mode witl
, L ( RECORD ] CONSULT.
Signal circuit SEF4ON # NO FAIL
irom AJT control 54 oR

unit to ECM

2) Perform diagnostic test mode |l {Self-
diaghostic results) with ECM.
Malfunction indicator lamp and red LED
display diagnostic ifrouble code No. 55.

Malfunction

RED LED indicator lamp
SEF301N
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TROUBLE DIAGNOSES

Diagnostic Procedure 1
MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

Fsd
F Gl
Main
harnessy
MA
i
:
[ IS
(il |
@
-3 & EM
T 7 a. g a. 9F
(Engine L[EII]-I %] Eg 1 Eg) TT @
16 control EE _,138 T
harness) / = o = as [@
BEE R g ET L
WE = = <D ¢ <3 g
ECCS IGNITION wo g ¢ Bl
[e] RELAY COIL 2y Lu
RELAY x « I
L5=—B "
&9 p .
50— B —rwwm
SB=W/R | ‘ | l I
- , Il
:Eggéne ) QT\;; FR‘ a 2 FE
B aArness, @J
] E( =
@Y @ BE 8 AT
= = Fz lOFFAgC%ﬂ 5T
ENGINE 3 & ol
GROUND EQ D ﬁﬂ? By < Q1G]
s (@D) A= I = B+ g 3 olQ PO
~ " noa oW 4 [@]
& o i 5 gﬁ Ag IGNITION SWITCH
9159
o060 FUSE AND FUSIBLE LINK
——: Inspection |ine {In RELAY BOX Fﬂ&
ECM (ECCS
;gg&?g)l —: Not inspection line FR‘
= BANRmQEI20A30 |0 srp g
BATTERY B D m SR RA
g A= OFicusg0 MEFS06E
Harness layout BR

“Behind ECM &, ’ / | @

ignition
coil rela

ey | T ST
ECCS refay

7 )
bl

Rl
2 \\

T2 HA
!

MEF109E EL

harness connector ™  MEF108E
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CONNECT

[ ecn [ connecror] e

‘B t
@&

&

\il-—_-—J

MEF13CE
E CONNECT
[ e Mconnscron” .
b O
&
MEF131E

=1 o, CONNECT
[_EcH__ [ conecToR] &

49 .59+ 109
-

L

MEF015F

DISCONNECT NISCONNECT

-1
18

R,

HS

[ _Ecm [ connecton]| 15%

49 59+1089

& L

MEF133E

DISCONNECT

Vit
15

MEF8168)
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MAIN POWER SUPPLY AND GROUND CIRCUIT

{Not self-diagnostic item)

INSPECTION START

Start engine.
Is engine running?

No

Yes

B ¥

N Check the following.
| @ Harness continuity

between ECM and igni-
tion coil reiay
If NG, repair harness or
connectors.

|

OK

CHECK POWER SUPPLY-I.

1) Turn ignition switch
“ONT.

2) Check voltage between
ECM terminal @) and
ground with CONSULT
or tester.

Voltage: Battery volt-
age

If NG, check the following.

& Harness connectors
@D, ¢D

@ Harness connectors
&,

# Harnegss continuity
between ECM and igni-
tion switch

If NG, repair harness or

connectors.

oK

y

Go to "CHECK GROUND
CIRCUIT™.

CHECK POWER SUPPLY-II.

1) Stop engine.

2) Check voltage between ECM terminal
and ground with CONSULT or
tester.

Voltage: Batlery voltage

NG

¥

oK

EF & EC-80

Check the following.

e Harness connectors
@D, 1D

e Harness conneclors
oD, @O

® 25A fusible link

e Harness continuity
between ECM and fus-
ible link holder

If NG, repair harness or

connectors.




TROUBLE DIAGNOSES

DISEONNELT = DISCONNELT

i)
H.S. 18

i Ecnﬁ?c_ﬁnnscron” !

MAIN POWER SUPPLY AND GROUND CIRCUIT

(Not self-diagnostic item)

®

l

&

[

MEF134E

L -
DISEDNNECT

ECH FELCONNECTﬂ €&

J0420-60-60-107-1084115,

I

CHECK POWER SUPPLY-IH.

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

2) Check voltage between ECM termi-
nals @9, 69, and ground with
CONSULT or tester.

Voltage:
Ignition swilch “ON"” and for a few
seconds after turning ignition
swilch “OFF”
Battery voltage
A few seconds after turning ignition

OK "Go to "CHECK GROUND

hd

MEF135E

CIRCUIT™.

e

LC

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

Case-2: Battery voltage

swilch “O_FF" exists for more than
Approximately 0V a few seconds
NG FE
Case-2 | Go to “GHECK GOMPO-
"| NENT (ECCS relay)”. AT
m Case-1
¥ PD
CHECK HARNESS CONTINUITY NG | Gheck the following.
BETWEEN ECCS RELAY AND ECM. " | ® Harness connectors
1) Disconnect ECM harness connector. @2, hH EA
2) Disconnect ECCS relay. ® Harness continuity
3) Check harness continuity between between ECM and
ECM terminals @@, g, and ter- ECCS relay
minal (8). If NG, repair harness or RA
Continuity should exist. connectors.
OK
J BR
,
CHECK VOLTAGE BETWEEN ECCS NG [ Check the following.
RELAY AND GROUND. "1 @ Harness continuity a7
1} Check voltage between terminals (3, between ECCS relay
(8) and ground with CONSULT or and harness connector
tester.
Voltage: Battery voltage If NG, repair harness or BF
connectors.
CK
v HA
CHECK OUTPUT SIGNAL CIRCUIT. NG._ Check the following.
1) Check harness continuity between " | @ Harness continuity
ECM terminal 4§ and terminal (). between ECCS relay EL
Centinuity should exist. and harness connector
OK If NG, repair harness or
connectors.
199
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TROUBLE DIAGNOSES

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

®

l

CHECK COMPONENT NG | Replace ECCS relay.

{ECCS relay). "
Refer to “'Electrical Components

inspection’.
{See page EF & EC-224.)
oK
_
k4
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch "OFF™, "] nectors.

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminals @), @, &), 60,
iy, G, (i and engine

ground.
Continuity should exist.

OK

A 4

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

Y

INSPECTION END

EF & EC-82
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Diagnostic Procedure 2

CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

&)

!f
Loe— B/W

Engine
control
harness)!

7777777

8 A P o A

41[51
42
b B 1
T i
4 @ 53a°
@ BED @bk
59049 | (4359 - =
ENGINE
GROUND
ECM (ECCS
control
modu | e}

CAMSHAFT
POSITION
SENSOR

GY/R%
: 74§ BAW

,(B lue} BYAR

(Main harnessy

: Inspection |ine

: Not inspectlion | Ine

3

sMJ
[Refer to last

page
WoR

@

WR

{Foldout pagel
=

W-R
sy —

@ Frél

i

D:SOAj]
[ =-1-7

MM

HBrw
HE1+e-w
E=rsa]

"9 |99 99
SELIRIE

Brw—{30 o« IZOAZ% FUSTBLE
= psw—{10 u LENK
BATTERY by —[ = & E100ad o] HOLOER

FUSE _AND FUSIBLE LINK
BOX)

{In RELAY

Frdil

MEF07E

Harness layout

fLG s ‘
(o7

"l “L G GE-
Q\ NG /

|

I
ol

<
E

ECM.-

R

harness connecior ~

A\

MEF10BE

ST
RS = -/
A Camshaft position sensor -

N\

harness connector

MEFS36E

EF & EC-83

MA

EM

LG

FE

AT

BR

ST

BF

(A

L
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A€ B>

(@lble[d

!

MEF965E

bl ISCGNN ECT mSGONNECT

ECM

41-51 42
[l

| |
Q]

oc ONNECTOJ ‘Ih)

MEF966E

202

CAMSHAFT POSITION SENSOR
(Diagnostic trouble code No. 11}

INSPECTION START

PERFORM DIAGNOSTIC TEST MODE il OK_ Go to "CAMSHAFT POSI-
(SELF-DIAGNOSTIC RESULTS]). "1 TION SENSOR (Not self-
See page EF & EG-71. diagnostic item)"'.
NG
L 4
CHECK POWER SUPPLY. NG | Gheck the following.
1) Turn ignition switch "OFF". "| @ Harness connectors
2) Disconnect camshaft position sensor @D, Wb
harness connecloer. # Harness cantinuity
3) Turn ignition switch "ON'™", between camshaft posi-
4) Check voltage belween tarminal (& tion sensor and ECCS
and ground with CONSULT or tester. relay
Voltage: Battery voltage e Harness continuity
OK between camshaft posi-
tion sensor and ECM
If NG, repair harness or
connectors.
B Y
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch “OFF". | nectors.
2) Disconnect ECM harness connector.
3) Check harness continuity between
terminal (@ and ECM terminals @,
&0 (90° signal), terminal (@ and ECM
terminal @3 (1° signal).
Continuity should exist.
OK
CHECK COMPONENT NGk Replace camshaft position

{Camshatft position sensor).
Refer to “Electrical Componenis
inspection”.

(See page EF & EC-216))

OK

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

EF & EC-84

sensor.
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CAMSHAFT POSITION SENSOR
(Diagnostic troubie code No. 11)

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

Gl
FINAL CHECK
v WA
Erase the diagnostic test mode I (Self-
diagnostic results) memory. _
EM
¥
Perform test drive.
l LC
Perform ditagnostic test mode Il (Self- NG | Recheck ECM pin termi-
diagnostic results} again. ~ | nals tor damage or the
oK connection of ECM har-
l ness connector. FE
INSPECTION END
AT
PO
FA
RA
ST
Bl
FIA
EL
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Diagnostic Procedure 3

MASS AIR FLOW SENSOR (Diagnostic tfrouble code No. 12)
ez (Malfunction indicator lamp item)

26
27

5949

Los— BrW

16— GY~R

%

[l

(Englne
control
harness}

;

7]
49159

ECM (ECCS

control
modul e)

MASS AIR
FLOW
SENSOR

™Main harnese)

: Ingpection line

: Not inspection |ime

1

page

B
)
=

s

6%
GD)l=%s] 58
T
WOk
i o8
(o]
(sl
o
c— -0
ECCS cé
RELAY =
Engine
room
harness)
!
’ 588
E-
s o
[}
@Y 0@ 7°%
A
dod
BATTERY

FUSE AND FUSIBLE LINK
{In RELAY BOX

MEFSO8E

Harness layoul

ECM ™7

harness connector ~

MEF108E

Mass air flow sensor
har
harness connectpr\ W

MEF111E
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|

DISCONNECT
A€
o TS

@y

SEFO80L
B
— DISCONNECT |‘_;.‘[: DISCONNEET
€ HMe
[L_€cn__[of connecTon]|

26

&

MEF137E

MASS AIR FLOW SENSOR

(Diagnostic trouble code No. 12)
etk (Malfunction indicator lamp item)

INSPECTION START

Y

1) Turn ignition switch ""OFF".

2) Disconnect mass air flow sensor har-
ness connector.

3) Turn ignition switch "ON"".

4) Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Battery voltage

D’SCDNNECT
a conngcrjl

’u
e of

MEF138E

DISCDNNEET
'I!J

‘lthLch |(

OK

PERFORM DIAGNOSTIC TEST MODE H | OK INSPECTION END
(SELF-DIAGNOSTIC RESULTS). "
See page EF & EC-71.
NG
k 4
CHECK POWER SUPPLY. NG | Check the following.

¢ Harness connectors
6D, @D

o Harness continuity
between mass air flow
sensor and ECCS refay

« Harness continuity
between mass air flow
sensor and ECM

It NG, repair harness or

connectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF".

2) Disconnect ECM harness connector.

3) Check harness conlinuity between
terminal (&) and ECM terminal €.
Continuity should exist.

NG

h 4

OK

v

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Check harness continuity between
terminal (&) and ECM terminal €.
Continuity should exist.

NG

hd

0K

2

Repair harness or con-
nectors.

CHECK COMPONENT

(Mass air flow sensor).

Refer to “'Electrical Components
Inspection™.

(See page EF & EC-217.}

NG

oK

¥

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

EF & EC-87

¥

Replace mass air flow
sensor.

MA

EM

LG

AT

PO

RA

BR
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MASS AIR FLOW SENSOR

{Diagnostic trouble code No. 12)

ek (Malfunction indicator lamp item)

Perform FINAL CHECK by ihe following procedure afier repair
is completed.

FINAL CHECK

Erase the diagnostic test mode |l (Self-
diagnostic results) mamory.

Perform test drive.

L4

Perform diagnostic test mode 1l (Self- NG | Recheck ECM pin termi-
diagnostic results) again. " | nals for damage or the
connection of ECM har-

OK
nass connector.

\d
INSPECTION END

206 EF & EC-88
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Diagnostic Procedure 4

ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic trouble code No. 13)
@( {Malfunction indicator lamp item)

ENGINE COOLANT A-T CONTROL UNIT
TEMPERATURE

SENSOR { % f EI i H—-H—f MA
@I @ A

4

@
£\ i EM
o
{Engi troi E
Bl LC

SRS

38 \\ BE

I
B Y B e e—
I0=B-Y BAY B
(Engine control harness) (Main harness) .

(Bl ue)

209

——= : Inspecticn line

ECMIECES —— : Not [nspection |ine

trol
SentTy e RA
CONNECTOR-F
(Blackr
MEF209E
BR
Harness layout ’
7 ’l w\/ . 7 \________7-
| o~
FL 05 e— ST
;5 ___ Engine control sub-
-— harness-2 connacior
BF
A
harness connector~  MEF108E MEF938E Eﬂ—"‘

temperature sensor
harness connector
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DISCONNECT

4 €
© ©

@y |

SEFOB5L

B

DISEONNECT

afBley
\dlelf/
|

SEFQ86L

9

D} DISCONNEET

P €
D,
| @

ENGINE COOLANT TEMPERATURE SENSOR
(Diagnostic trouble code No. 13)
@ (Malfunction indicator lamp item)

INSPECTION START

k2

208

PERFORM DIAGNOSTIC TEST MODE {l OK_ INSPECTION END
(SELF-DIAGNOSTIC RESULTS). -
See page EF & EC-72.
l NG
CHECK POWER SUPPLY-I. NG [ mepair harness or con-
1) Turn ignition switch “OFF'". | nectors.
2) Discennect engine control sub-har-
ness-2 connector.
3) Turn ignition switch “ON",
4) Check voltage between terminal @
and ground with CONSULT or tester.
Voitage: Approximately 5V
3 lOK
CHECK GROUND CIRCUIT-I, NG I Gheck the following.
1) Turn ignition switch "OFF"". | ® Harness connectors
2} Check harness continuity between 52, ¢l
terminal and engine ground. « Joint connector
Continuity should exist. & Harness continuity
between engine control
OK sub-harness-2 connec-
tor and ECM
e Harness continuity
between engine control
sub-harness-2 connec-
tor and A/T control unit
If NG, repair harness or
connectors.
¥
CHECK POWER SUPPLY-II. NG ["Repair harness or con-
1) Reconnect engine control sub-har- " | nectors.
ness-2 connector.
2) Disconnect engine coolant tempera-
ture sensor harness connector.
3) Turn ignition switch ""ON"",
4) Check voltage between terminal (b
and ground with CONSULT or tester.
Voltage: Approximately 5V
lOK
D
CHECK GROUND CIRCUIT-Ii, NG‘ Repair harness or con-
1) Turn ignition switch “OFF". "| nectors.
2} Check harness continuity between
terminal (@ and engine ground.
Continuity should exist.
¢0K
NG

CHECK COMPONENT

{Engine coolant temperature sensor).
Refer to "Electrical Components
Inspection”.

(See page EF & EC-217))

J,OK

Check ECM pin terminals for damage or
the cannection of ECM harness connec-
tor.

EF & EC-80

Replace engine coolant
temperature sensor.
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ENGINE COOLANT TEMPERATURE SENSOR

(Diagnostic trouble code No. 13)

licesk (Malfunction indicator lamp item)

Perform FINAL CHECK by the following procedure after repair

is completed. Gl
FINAL CHECK
WA
Y EM

Erase the diagnostic test mode |l (Self-
diagnastic results) memory.

¥

l FE

Perform diagnostic test mode |l (Self- NG | Recheck ECM pin termi-
diagnostic resulte} again. | nals for damage or the AT

OK connection of ECM har-
ness connector.

Perform test drive.

INSPECTION END B4

HA

BIA

ST

BlF

HA

EL
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Diagnostic Procedure 5

VEHICLE SPEED SENSOR (Diagnostic trouble code No.14)
ewes (Malfunction indicator lamp item)

3

R I e e TR

ECM (ECCS
control
medule)

S3—Y/G

(T T I o
HID(IIIIﬂJIIIJHHXiJ‘)G‘HE] a

COMBINATION METER

310
YEHICLE <2 o— ELECTRIC o23
ED “"| SPEEDOMETER |0 35
SENSOR 330 JOINT
CONMECTOR-H
EEEEEHIEI (Gray)
LT B EEEE s e
@ AT |

Y?"___&

m.l
/m*b

=]
)
oy

Y G
T/G
Y B
Y46

=

IGN
o}

ITION SWITCH
N or START

up

%t

FUSE BLOCK
(Refer to ~POWER
SUPPLY ROUTING~
in El. section. )

x
@

(Engine control
narnessy

=

{Mfain harness?

White)

— : I[ngpection line

—— : Not inspection |ine

71 il

(e 4ol dagudiy rooo
00 00 0 £ Ci1 Qurlailiefur]
HHHD®  SEHT@

e e
lelctololetioitote]

JOINT JOINT
CONNECTOR-H CONNECTOR-G
Black (Orange}

MEF210E

Harness layout

harness cohnector ™

MEF108E
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ECH

CONNECTOR]|| | [a[ble
= [9 hli o

4

OISCONNECT

S

dielf
ilkl}

s DISCONNEET
A€

Q]

MEF969E

VEHICLE SPEED SENSOR (Diagnostic trouble code No.
14) @ (Malfunction indicator lamp item)

INSPECTION START

J Gl
L,
CHECK OVERALL FUNCTION. OK INSPECTION END
See page EF & EC-72, " A
NG
Y . EM‘
CHECK SPEEDCMETER FUNCTION. NG; Check vehicle speed
Make sure that speedometer functions "] sensor and its circuil.
properly. {Refer to EL section.) LC
OK

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch "OFF".

2) Disconnect ECM harness connector
and combination meter harness
connector.

3) Check harness continuity between
ECM terminal &) and terminal (1.
Continuity shouid exist.

lOK

Check ECM pin terminals for damage or
the connection of ECM harness
connector.

NG‘ Check the following.
e Harness connectors
) FE
@D,
e Joint connector (M6
e Harness continuity A
between ECM and AT
combination meter
If NG, repair harness or
P PD
connectors.
F@

Perform FINAL CHECK by the following procedure after repair g

is completed.

FINAL CHECK
ST
k4
Erase the diagnostic test mode 1 (Self- BIF
diagnostic results) memaory.
! HA,
Perform test drive.
l EL
Check overall function again. NG | Recheck ECM pin termi-
OK | nals for damage or the
connection of ECM har-
ness connector.
INSPECTION END
EF & EC-93 211



TROUBLE DIAGNOSES

Diagnostic Procedure 6

TCS SIGNAL (Diagnostic trouble code No. 16): TCS models

4

36—R-

: Imspection |ine

: Not inspection |ine

THROTTLE CONTROL
MODULE (TCH)

FEHERH B PR e

R A @R R

ECM (ECCS
control
modu | el

R
(Engine control harness)

Main
harness}

(Brown)

MEF211E

Harness layout

harness connector ~

MEF108E

T

MEF939E

steering member

212

EF & EC-94




TROUBLE DIAGNOSES

= DISCONNECT
HS.

E MSCORNECT

o

TCS SIGNAL (Diagnostic trouble code No. 16): TCS

models

INSPECTION START

[___Ecw ’ﬁconmss?n” HAFHH

| (&

l

PERFORM DIAGNOSTIC TEST MODE I OK‘ INSPECTION END
(SELF-DIAGNQSTIC RESULTS). "
See page EF & EC-73.
NG
‘.
NG

CHECK INPUT SIGNAL GIRCUIT.

1} Turn ignition switch “OFF".

2) Disceonnect ECM harness connector
and TCM 20-pin harness connector.

3) Check harness continuity between
ECM terminal §® and TCM terminal
@.

Continuity should exist.

lOK

N Check the following.

e Harness connectors
@, &

e Harness continuity
between ECM and TCM

If NG, repair harness or

connectors.

CHECK TCM FUNCTION.
Make sure that TCM and circuit function
properly. (Refer to BR section.)

NG

OK
¥

Check ECM pin terminals for damage or
the conneclion of ECM harness connec-
tor.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

l

Erase the diagnostic test mode |l {Self-
diagnostic results) memaory.,

Perform test drive.

l

Repair malfunctioning

"] parts.

Perform diagnostic test mode Il (Self-
diagnostic resulis) again.

NG

OK

Y

INSPECTION END

EF & EC-95

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness cohnector.

FE

AT

FD

FA

RA

Bl

8T

2L

213



TROUBLE DIAGNOSES

Diagnostic Procedure 7

IGNITION SIGNAL (Diagnostic trouble code No. 21)

214

ECMI{ECCS
contro!
modul el

ENGINE
GrOUND 'IHEK: B

: Inspection line

¢ Not inspection |ine

SMJ
[Refer to last page

tMaln (Foldout page) ]

harness)

sB—— 82 —+— WsB
W FLL A BowW

Gz Ew

BR~
GY/R
= ET (Engline
AN e room
OF Gm harress)
’ woE——— ¢
@ OEF

[]

o)
olololg) ——

e

EEE
=

|
)
=

ST

1 O
= % é
IGNITION
COIL 4 8]
BELAY ICNITION SWITCH

By
— WsB
a
b=}

-n

e

FR‘

L Bsw—{19m O Ft20A
—-—-—B/W—D@)m§:
BY—{10m QEl00AD O
FUSIBLE
LINK
HOLDER

|

[T=s0a=]
304

O

a

I—D::wA:D—l =S
k=

O=

77
=

FUSE AND FUSIBLE LINK
(In RELAY BOX}

O=zsa]

BATTERY

Engine
control
harnege:

I— G

2= Y

I— Gew

Llem YAW

12— U/B

13— Y/B

14— G/R

15— Y/R
16—GT/R —

74

B @ T

=4

o

R

f
3 / 5
o z mx xx m o o = =
5 e R NaTy” 5% s ENGINE
= @ags @@L G ® S
- >
> ato oo aflb o a
) E (Engine
‘Eggjc';gl POWER TRANSISTOR POWER TRANSISTOR ;SQF’“O'
cont UNIT-LH UNET-RH R ess
harnegs -5)
—4)
ol m:—g - @ - - rE -
m_l ;‘!a méw Q\J;m - ;;m mNE ﬂ!ﬂ\:'a s mm

BBDBBE@L @GO ®E

S14

)

Iy
o o s

[+
C\’m
L¥
‘ ol
AT e RS I
z z zZ
e E ge £
-
i”% é“%J ”% ﬁ” i %é@ é”%J %%J éH%J T 3
=0 S5 we v
(S]] a
ENO. 7 ENO. 5 END- 3 ENO- ! No EE END. 4 %Nc- 6 Ewo B &
B " SPARK PLUG - T Tseark PLUG

MEF212E
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TROUBLE DIAGNOSES

IGNITION SIGNAL (Diagnostic trouble code No. 21)
Harness layout

Behind ECM.

harness connector™  MEF108C

N

\
> Engine conirol sub-
harness-5 connector
i

{
‘},f ; .
" radt PO

Engine control
sub-harness-4

= conhector
L~
),

MEF940FE

—

Power transistor

Q/ Nig

unit BH harness
™ / conneclor
Power transistor / 4  /
‘ A

unit LH harness ,
connector ”
“4' P .
‘\ “\ \i’i P ‘\ h~—Power transistor unit BR
‘ ) ? RH hs@?ssﬁﬁ%

D‘\\

MEF941E MEF943E

D)
Ignition coil LH BF

Engine
front

Engine &

front

No. 1 cylinder No.3 No. 5 No. 7
No. 2 cylinder No.4 No. 6 No. 8

MEF953E

MEFIGOE

EF & EC-97 215



TROUBLE DIAGNOSES

MACTVETESTER [
* % % POWER BALANCE % % ¥
= = = MONITOR =
CMPS-RPM(POS}  650rpm
MAS AIR/FL SE 112V
IACV-AAC/V 23%

_ [ENEN[EN
Ls e[ 0[e]

SEF375N

MEF970E

LISCONNEGT ;
I}

1S.

[C_ecv___Iofconnecton] (aTsfotae)

1514122 1 1113 3 A

i

DISCONWECT

DISCONNECT

(fJ_j h ilﬂ%

&

MEF971E

o], folly B, ]|

IGNITION SIGNAL (Diagnostic trouble code No. 21)

INSPECTION START

Y

PERFORM DIAGNOSTIC TEST MCDE Il | OK

.| Go to "IGNITION SIGNAL

{Not self-diagnostic item-

1y

NG

(SELF-DIAGNOSTIC RESULTS).
A 4

NG

CIRCUIT.

1) Perform "POWER BALANCE"
in "ACTIVE TEST"” mode with
CONSULT.

2) Search for circuit which does

See page EF & EC-73.
SEARCH FOR MALFUNCTIONING

Case 1;

When either cylinders Nos.
1,3,5and 7 or Nos. 2, 4,6
and 8 are all NG

not produce a momentary

engine speed drop.

B v ‘

Case 2:
Except case 1

CK

&~

A J

CHECK QUTPUT SIGNAL CIRCUIT.

1) Turn ignition switch "OFF".

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminal (1) and terminal (e},

CHECK GROUND CIR-

CUIT.

1) Turn ignition switch
“OFF".

2) Disconnect power tran-
sistor unit harness con-
nector.

3) Check harness continu-
ity between terminals
(&), (B and engine
ground.

Continuity should exist.

NG OK

¥

ECM terminal (2 and terminal (1, NG

. | Repair har-

ECM terminal (3) and terminal @,
ECM terminal i and terminal (@),

ness or
connectors.

ECM terminal @ and terminal (1,
ECM terminal @ and terminal (),
ECM terminal § and terminal (),
ECM terminal 8 and terminal (.
Continuity should exist.

OK

44

r

216

CHECK COMPONENT NG

Replace power transistor.
»-

{Power transistor unit).

Refer to “Electrical Components
Inspection’.

{See pages EF 8 EC-218))

lOK

Check ECM pin terminals for damage or
the connection of ECM harness cannec-
tor.

EF & EC-98




TROUBLE DIAGNOSES

IGNITION SIGNAL (Diagnostic trouble code No. 21)

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

FINAL CHECK
Gl
A
Erase the diagnostic test mode [l (Self- MA
diagnostic resulis} memory.
| EM
Perform test drive.
l LC
Perform diagnostic test mode Il {Self- NG._ Recheck ECM pin termi-
diagnostic results) again. | nals for damage or the
OK connection of ECM har-
ness connector.
[FE
¥
INSPECTION END
AT
Diagnostic Procedure 8
ECM (ECCS CONTROL MODULE) (Diagnostic trouble PD
code No. 31)
@ (Malfunction indicator lamp item) -
INSPECTION START
v IP&A
1) Turn ignition switch “ON"'.
2) Erase the diagnostic test mode 1l
) g BR

(Self-diagnostic results) memory.

l 8T

PERFORM DIAGNOSTIC TEST MODE i
{SELF-DIAGNOSTIC RESULTS).

See page EF & EC-74. BF
- l . HA
Does ECM dispiay diagnostic trouble YeS_ Replace ECM

code No. 31 again?

l No EL

INSPECTION END

EF & EC-99 217



TROUBLE DIAGNOSES

EGR FUNCTION (Diagnostic trouble code No. 32) @ (Malfunction indicator lamp item)

Diagnostic Procedure 9

102=L/

EGRC—
SOLENDID
VALY

o) P

uP

FUSE BLOCK
& Refer to +POWER

SUPPLY ROUTING”
D] in EL section.)

HRHFHF R R

B TR R R |

ECM (ECCS
control
modul e}

(Engine control
harg*ness) " @ & Main harnesss )
% % Erx
(B lue}
JOINT
CONNECTDR-F
: Inspection |ine (Black}

: Not incpection |ime

IGNITION SWITCH
START

MEFS13E

Harness layout

S licr g B
e

| paiETg
ECM -
harness connector ™

N / -

s 4
EGRC-solenoid
valve harness

MEF10BE MEFQ44E

218

EF & EC-100




TROUBLE DIAGNOSES

jm

Vacuum hose connected

to EGR valve MEF191E

B EGRC SOL/V clIrcuIT B
DOES THE SOLENQID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

Lnext ]| NO | YES |

MEF143E

B ACTIVE TEST R
ON

EGRC S0OL/WV

= == MONITOR == == =
CMPS-RPM[POS) Orpm

SEF372N

E]

—
1

[___Eo_|of connECTOR]| %
&)

A
P

MEF144E

Diagnostic Procedure 9 (Cont’d)

EGR FUNCTION (Diagnostic trouble code No. 32)
liewex (Malfunction indicator lamp item)

INSPECTION START

¥

PERFORM DIAGNOSTIC TEST MODE {1l
(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-74.

OK | Go to “EGR CONTROL

Y

{Not self-diagnostic
item)"".

NG

EM

CHECK VACUUM SCURCE TC EGR

VALVE.

1) Start engine and warm it up suffi-
ciently.

2) Perform diagnostic test made Il (Self-
diagnostic resufts).
Make sure that diagnostic trouble

3) Keep engine speed at about 2,000
rpm.

4) Disconnect vacuum hose to EGR
valve.

5) Make sure that vacuum exists.
Vacuum should exist.

OK ['CHEGK COMPONENTS

code No. 11 and 12 are not displayed.

lNG

(EGR vaive, and EGRC-
BPT valve).

Refer to “'Electrical Com-
ponents nspection’’.
(See page EF & EG-220.)

NG

LC

FE

A

Replace malfunctioning
component(s).

CHECK CONTROL FUNCTION.
1) Stop engine.
2} Turn ignition switch “ON"".
3) Perform “"EGRC SOL/V
CIRCUIT” in "FUNCTION
TEST” mode with CONSULT.
OR

OK [ sHECK VACUUM HOSE.

Y

1) Stop engine.
2) Turn ignition switch "ON".
3) Turn EGRG-solenoid valve
“ON' and “OFF" in "ACTIVE
TEST' mode with CONSULT
and check operaling sound.
OR

1) Check voitage between ECM
terminal (02> and ground
under the following conditions.
Voltage:

At idle

Approximately 0V
Engine speed is about
2,000 rpm.

Battery voitage

|®

lNG

®

—
R Improper connection

SEF109L

EF & EC-101

1) Check vacuum hose for
clogging, cracks and
proper connection.

EL

219



TROUBLE DIAGNOSES

F;y DISCONNELT Cr EGR FUNCTION (Diagnostic trouble code No. 32)
HS Ea) Heetk (Malfunction indicator lamp item)

E oy g O/SEONRECT
A€

dabp ECM CONNECTOR ®
- 102 l
‘ | [ D]
e o CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
= 1) Turn ignition switch "OFF". " | nectors between ECM and
2) Bisconnect ECM harness connector, EGRC-solenoid valve.
L o o ] I 3} Disconnect EGRC-solenoid valve har-

_——MEFM'SE ness connector.

4) Check harness continuity between
ECM terminal and ground, ter-
minal (& and ground.

Continuity should not exist.

QK
k 4
CHECK COMPONENT NG | Replace EGRC-solenoid
(EGRC-solenoid valve). ™ valve.
Refer to “Electrical Components

Inspection’.
(See page EF & EC-220)

lOK

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

Y

Check resistance of EGR temperature
sensor.
(See page EF & EC-221)

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

FINAL CHECK

'

Erase the diagnostic test mode Il {Self-
diagnostic results) memory.

Perform test drive.

!

Perform diagnostic test mode 1) (Self- NG | Recheck ECM pin termi-
diagnostic results) again. nals for damage or the

OK connection of ECM har-
ness connector.

Y

Y
INSPECTION END

220 EF & EC-102



TROUBLE DIAGNOSES

Diagnostic Procedure 10

HEATED OXYGEN SENSOR LH (Diagnostic trouble code No. 33) HEATED OXYGEN SENSOR
RH (Diagnostic trouble code No. 53) @( (Malfunction indicator lamp item)

HEATED HEATED
IGNITION SWITCM
dON or START

~RH
up
D=
| W o FUSE BILOCK

(Refer to #~POWER
SUPPLY ROUTING~
in EL section )

E@
)
57
e

i ' Engine
115—R/B Ty ; BN coftral Main
som W e 16 3 : harness) & (B lue) & harness)

_____________________________

55— W

,,,,,,,,,,,,,,,,,,,,,,,,,,

(AID

ENGINE )
GROUND

JOINT
CONNECTOR-F
(Black}

2 £l

B
A HH FE R O PR
Y

—— : Ingpection |Ine

—— = Not inspection line

|
ECHM (ECCS
control
modulel

MEF914E

Harness layout

harness connector ™  MEF108E /’7@ MEF883E

Q{W

| e
OB
s =i
)

e SH S

\ﬁ 433‘»'

MEF964E

i

#

EF & EC-103

FA

RA

BR

8T

221



TROUBLE DIAGNOSES

g Vsconnect o DISCONNECT HEATED OXYGEN SENSOR LH (Diagnosiic trouble code
- No. 33) HEATED OXYGEN SENSOR RH (Diagnostic
[ eon o] comeoron] S trouble code No. 53)@ (Malfunction indicator lamp
item )
25 55
INSPECTION START
e
(&) I
Y
@ : Right bank * -t GHECK OVERALL FUNCTION. oK INSPEGTION END
& : Left bank uer1ase| | 5€€ page EF & EC-75.
B] NG
MONITOR _#NO FAL [ ] v
CMPS.RPM{POS) 2062rpm NG : .
CMPS-RPM{REF)  2051rpm CHECK .INFTU.T SIGI-\IAL CIRCUIT. , Repair harness or con
MAS AIR/FL SE 170V 1) Turn ignition switch "OFF"". ) nectors.
COOLANT TEMP/S ~ B5°C 2) Disconnect heated oxygen sensor
02 SEN 0.32v h t 4 ECM h
02 SEN-R 0.29v arness conneclor an arness
M/R F/C MNT LEAN cannector.
M/R F/C MNT-R  LEAN 3 Check harness continuity between
VHCL SPEED SE Qkm/h ) R
ECM terminals €, 8 and terminal
| RECORD [m__ | ®.
LJ
SEF3REN Continuity should exlst.
NG data OK data v OK
02 SEN —0% 99 02 SEN =098
. oo e Qo 0% CHECK VOLTAGE. NG | Replace heated oxygen
B ! PR = ' 1) Reconnect heated oxygen sensor har- | sensor.
| o ness connector and ECM harness
Sl connector.
o ’ 2) Start engine and warm it up suffi-
o ciently.
o [F 9 Select “DATA MONITOR"
B mode with CONSULT.
G ) Touch "“RECORD"” on CON-
Ve SULT with engine speed held
— —— at approximately 2,000 rpm.
e Ty R 'm‘.‘ 5) Check "'02 SEN(-R})" voltage.
[ipmi W Irer |
2”; o g;; m;‘o ij‘j (1) Approx. 0.3 volts {No voll-
M b ey oo age fluctuations) ... NG
Al ald 1] e 2057 o4
B @ oW e 0w (2) Other than (1) above ...
T OK
S OR
= [B 3) Check voltage belween ECM
ﬁ ii; .@ terminals @9, 69 and
%37 3% ||:4J. : .
AT = ground, with e?gme speed
TR HIER £ N held at approximately 2,000
[ _GRAPH ] rom
SEF373N pm.
(1) Approx. 0.3 volis (No volt-
[m EONNECT | age fluctuaitons) ... NG
ij] E 3 (@ Other than (1) above ...
e 2,6“":,‘} OK
[[__EcM__|of coNEcToR]] ~ s
- Lt 15 lOK
0- [
Check ECM pin terminals for damage or
D o the connection of ECM harness connec-
tor.
-
OR[CIrT
o j C H =
MEF972E

222 EF & EC-104



TROUBLE DIAGNOSES

HEATED OXYGEN SENSOR LH (Diagnostic trouble code

No. 33) HEATED OXYGEN SENSOR RH (Diagnostic

trouble code No. 53)

ket (Malfunction indicator lamp item )

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

FINAL CHECK MA

¥
Erase the diagnostic test mode Il (Self-
diagnostic resuits) memory. e

A 4

l FE

Check overall function again. NG | Recheck ECM pin termi- AT
nals for damage or the
cannection of ECM har-
ness conneclor. PD

Perform test drive.

OK

¥ DTZJZ‘\.\
INSPECTION END

ST

BF

EF & EC-105 223



TROUBLE DIAGNOSES

Diagnostic Procedure 11
KNOCK SENSOR (Diagnostic trouble code No. 34)

KNOCK KNOGK
SENSOR-LH SENSOR-RH

7 / (Engine control i i :
Byl harness} L !
25— w e e I ]
si— w —lgatan i ey §
______________________________________________________________________________ H
o
— B —|
g §
ENGLNE ) —— : Inspection |ine
—— : Not inspection line

ECM (ECCS
control
module}

MEF915E

Harness layout

MEF938E

MEFZ61E

224 EF & EC-106




TROUBLE DIAGNOSES

In“Tu DISCONNECT

fon o ‘ale
|L e« 4{0[cuNNEcT0R|| Gl
(&)

= DISCONNECT
ER]
€

£ -
f

)

MEF150E

DISCONNECT

= 5
d €
& O
DISCONNEET

al |

e

&8

DISCONNELTY

A€

(B): Left bank
h} : Right bank

SEF121L

KNOCK SENSOR (Diagnostic trouble code No. 34)

INSPECTION START

Y

PERFORM DIAGNOSTIC TEST MODE H
(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-75.

OK

INSPECTION END

¥

NG

Y

CHECK INPUT SIGNAL CIRCUIT-I.

1) Turn ignition switch "OFF"'.

2) Disconnect ECM harness connector
and engine control sub-harness-2
connector.

3) Check harness continuity between
terminal (€) and ECM terminal €9,
terminal (f) and ECM terminal @ .
Continuity should exist.

NG

Repair harness or con-

oK

E ¥

nectors.

CHECK INPUT SIGNAL CIRCUIT-iL

1) Disconnect knock sensor-LH & RH
harness connectors.

2) Check harness continuity between the
following terminals.
e @ and O
e B and @

Continuity should exist.

NG

Repair harness or con-

OK

Y

| nectors.

CHECK COMPONENT

(Knock sensor).

Refer to ""Electrical Components
Inspection'’.

{See page EF & EC-223)

NG

Replace knock sensor.

CK

Y

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

EF & EC-107

A

EM

LG

FE

AT

PD

FA

BIR

ST

BF

A

EL
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TROUBLE DIAGNOSES

KNOCK SENSOR (Diagnostic trouble code No. 34)

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

FINAL CHECK

A J

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

Perform test drive.

Perform diagnostic test mode |l (Self- NG { Recheck ECM pin termi-
diagnostic results) again. nals for damage or the

OK connection of ECM har-
ness connector.

Y

INSPECTION END

226 EF & EC-108



TROUBLE DIAGNOSES

Diagnostic Procedure 12

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35)
kerezk (Malfunction indicator lamp item)

@
AsT CONTROL UNIT
& e R f WA
% @ HE R "
; .
% % T
=]|[=)

FE

39— OR/ B we———
B lue}
- AT

ma

Engine control harness) (Main harness)

J0== B-Y

@D So3
a g
EEEREEEEEEE F‘A
JOINT
EGR — Ingpection |ine QSTEE%TOR_F

TEMPERATURE
ECM (ECCS SENSOR —— : Not ingpection line
control ‘F%A
modu | e I

MEF216E

Harness layout

harness connector~  MeF108E MEF117E

EF & EC-109 227



TROUBLE DIAGNOSES

-

'7"-.

OfSCONMECT

> 24

EGR TEMPERATURE SENSOR (Diagnostic trouble code
No. 35) @ {Malfunction indicator [amp item)

INSPECTION START

'

PERFORM DIAGNOSTIC TEST MODE |I
(SELF-DIAGNOSTIC RESULTS).

See page EF & EC-76.

INSPECTION END

lNG

OK

CHECK POWER SUPPLY.

1) Turn ignition switch ""OFF".

2} Disconnect EGR temperature sensor
harness connector.

3) Turn ignition switch “ON".

4) Check vollage between terminal
and ground with CONSULT or tester.
Voltage: Approximalely 5V

NG

lOK

. | Repair harness or con-
" | nectors.

SEF1241.
E —— OISCONNETT
.13
o HAE
j SEF{25L

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF™".

2} Check harness continufty between ter-
minal (B and engine ground.
Continuity should exist.

NG

. | Check the {following.

OK

4

| @ Harness connectors

52>, qud

& Joint connector @RZTh

e Harness continuity
between EGR tempera-
ture sensor and ECM

® Harness continuity
between EGR tempera-
ture sensor and A/T
control unit

If NG, repair harness or

connectors.

CHECK COMPONENT

(EGR temperature sensor).
Refer to “'Electrical Components
Inspection’.

(See page EF & EC-221.)

NG

.} Replace EGR temperature

lOK

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

EF & EC-110

”| sensor.




TROUBLE DIAGNOSES

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

FINAL CHECK

’ o
Erase the diagnostic test mode Il {Self-
diagnostic resuits) memory,

l MA
Pérform test drive.

J, ER
Perform diagnostic test mode I (Self- NG | Recheck ECM pin termi-
diagnostic results) again. ”| nals for damage or the LE

OK § connaction of ECM har-
l ness connector.

INSPECTION END

FIE

AT

PD

FA

BF

HA

EL

EF & EC-111 229



TROUBLE DIAGNOSES

Diagnostic Procedure 13

THROTTLE POSITION SENSOR (Diagnostic trouble code No. 43)
@ (Malfunction indicator lamp item)

A-T CONTROL UNIT

Inspection |ine
: Not Tngpection line
: Models with TCs

: Except @

99! |

%
:

=3
(=2
i 5/ . .
@ | =t ——09ine CONETO. PAMes® B Mz In _harness:
[ L8R/ [ "“"“““"”"1“ Blue)
7 5 i
3 ]
- . 3= E
x a
u @y §E @@ !!!/7
25 = = (GDEGE
i ENGINE
. GROUND oar
ECM (ECCS
cogtn}‘o)! m
moau b e,
JOINT
EaRI TS CONNECTOR-F
SENSOR (Black?

MEFB17E

Harness layout

y
T~ Throttle position
sansor harness

MEF118E

Throttle position
sensor harness

connactor /
7
7 @‘ MEF945E&

230 ' EF & EC-112



TROUBLE DIAGNOSES

W)

N

SEF129L

THROTTLE POSITION SENSOR (Diagnostic trouble code

No. 43) @ (Malfunction indicator iamp item)

INSPECTION START

l

PERFORM DIAGNOSTIC TEST MODE Il
{SELF-DIAGNOSTIC RESULTS).
See page EF & EC-76.

OK

NG

INSPECTION END

DISCONNECT

Gito 24 €

- [
Ao

SEF130L

CHECK POWER SUPPLY.

1) Turn ignition switch "OFF”.

2) Disconnect throttle position sensor
harness connector.

3) Turn ignition switch "ON"'.

4) Check voltage between terminal (&
and ground with CONSULT or tester.
Voltage: Approximately 5V

NG

oK

B] v

| Repair harness or con-

nectors.

= DISCONNECT
M e

—

[ Eon [dcomnector]]  (gfple

B

Pk
15

&)

BISCONNECT

MEF151E

CHECK GROUND CIRCUIT.

1} Turn ignition switch “OFF".

2) Check harness continuity between
terminal and engine ground.
Continuity should exist.

NG

_| Check the following.
| ® Harness connectors

@D, B
e Jaint connector MZip
e Harness continuity
between throttle posi-

OK tion sensor and ECM
e Harness continuity
between throttle posi-
tion sensor and A/T
control unit
If NG, repair harness or
conneclors.
:
CHECK INPUT SIGNAL GIRGUIT. NG | Repair harness or con-
1) Disconnect ECM harness connector. " [ nectors.
2} Check harness continuity between
ECM terminal and terminal ().
Continvity should exist.
lOK
NG

CHECK COMPONENT

(Throttle position sensor).

Refer to “Elecirical Components
Inspection™.

(See page EF & EC-222)

lOK

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

EF & EC-113

Replace throttle position
sSensor.

WA

EM

LG

FE

AT

PD

FA

ST

BlF

A

EL

231



TROUBLE DIAGNOSES

THROTTLE POSITION SENSOR (Diagnostic trouble code
No. 43) @ (Malfunction indicator lamp item)

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

FINAL CHECK

L4
Erase the diagnostic test mode 1l (Seff-
diagnostic results} memaory.

4

Perform test drive.

Perform diagnostic test mode |l (Self- NG‘ Recheck ECM pin termi-
diagnostic results) again. “| nals for damage or the
oK connection of ECM har-
ness connector.

A 4

INSPECTION END

232 EF & EC-114



TROUBLE DIAGNOSES

SELF-LEAN
CONTROL

CMPS-RPM{POS}
COOLAN TEMP/S
02 SEN

02 SEN-R

AJF ALPHA

AJF ALPHA-R

B ACTIVE TEST B

= = = MONITOR = = =

100%
R100%

650rpm
g82°C
c18v
17V
92%
96%

3

CLEAR

.

SEF374N

DISCONNECT > -

ST

/

Mass air flow sensor

\\l;, 4

\E

nu,,

Diagnostic Procedure 14

INJECTOR LEAK (Diagnoslic trouble code No. 45)
ey (Malfunction indicator lamp item)

INSPECTION START

"

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

o, 2) Select “SELF-LEAN
CONTROL" in "ACTIVE TEST"
mode with CONSULT.

3) Clear the seli-learning control
coefficient by touching
“CLEAR".

MEF012F

OR

2) Disconnect mass air flow sen-
sor connector, and restart and
run engine for at teast 30 sec-
onds at 2,000 rpm.

3) Stop engine and reconnect
mass air flow sensor connec-
tor.

4) Make sure diagnostic trouble
code No. 12 is displayed in
Diagnostic Test Mcde il {self-
diagnostic results).

5) Erase the diagnostic test mode
Il (Self-diagnostic results}
memory. Make sure diagnostic
trouble code No. 55 is dis-
played in Diagnostic Test
Mode il {self-diagnostic
results).

¥

PERFORM DIAGNOSTIC TEST MODE I
(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-77.

OK INSPECTION END

v

lNG

Remove injector assembly.

{See page EF & EC-229.)

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

l

Drips

Turn ignition switch “ON’".

.| Replace the injectars from

Make sure fuel does not drip from injec-
tor.

l Does not drip

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

which fuel is dripping.

EF & EC-115

MA

EM

LC

B

A

1
=

233



TROUBLE DIAGNOSES

INJECTOR LEAK (Diagnostic trouble code No. 45)

ke (Malfunction indicator lamp item)

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

FINAL CHECK

L 4
Erase the diagnostic test mede Hl (Seif-
diagnostic results}) memory.

¥

Clear the self-learning data again.

k J

Perform diagnostic test mode |l {Seli- NG | Recheck ECM pin termi-
diagnostic results) again. " | nals for damage or the
connection of ECM har-

OK
ness connector.

Y
INSPECTION END

234 EF & EC-116



TROUBLE DIAGNOSES

Diagnostic Procedure 15
SECONDARY THROTTLE POSITION SENSOR (Diagnostic trouble code No. 46): TCS models

?EES’{-’%ET AT CONTROL UNIT @ﬂ

@ POSITION
SENSOR

JOINT
(Orange)
MA
@(Eggéﬂgl @ Main I

r =
Tl ... harness) _harness) |
[ ey e T = = B Sy ]
i Hi
1 it
Tl = ip
AN K il
' 0 '

2

AT L

Sstss—
LB— R/ W — FE
37, 37) x
3 AT

PD

6’-%[ |
0o =)

%

@
@ &) ol EA
ECM (ECCS g = égglﬁECTOR—F
ggQETS)‘ gggang —— : Inspection line Black)
——— : Not Ingpection line THROTTLE CONTROL (HA
MODULE (TCrD
MEFS18E |
Harness layout BR
<7 : N ) TR Vs
YN ¥ g I ~ Secondary throtfie :
7 g R T
=n é_“ = p - \ %
Q\ "__ -
BF
HA
MEF120E E]L

=T

MEFI38E

steering member

EF & EC-117 235



TROUBLE DIAGNOSES

o]

{(alble

DISCONNELT

T8

&)

® O

o

~

SEF140L

2]

DISEONNECT

€

®

SEF141L

= DISCONMECT
€

[L_€cn P comnecTor]

= DISCONNECT
=)
A€

a7 [
[ ] Jer T I
L LTI ]
Y (2]
3 J
MEF153E

236

SECONDARY THROTTLE POSITION SENSOR (Diagnostic

trouble code No. 46): TCS models

INSPECTION START
PERFORM DIAGNOSTIC TEST MODE I | 9K INSPECTION END
{SELF-DIAGNOSTIC RESULTS). "
See page EF & EC-77.
NG
v
CHECK POWER SUPPLY. NG | check the foliowing.
1) Turn ignition switch “OFF". " | ® Harness connectors
2) Disconnect secondary throttle position GTRRL L)
sensor harness connector. o Harness connectors
3) Turn ignition switch ""ON'"", oD, FD
4) Check voltage between terminal ® ® Joint connector @D
and ground with CONSULT or tester. ® Harness continuity
Voltage: Approximately 5V beiween secondary
throttle position sensor
OK and ECM
If NG, repair harness or
connectors.
B
CHECK GROUND CIRCUIT. NG | Check the following.
1} Turn ignition switch “OFF”. " | @ Harness conneclors
2) Check harness continufty between @B, @i
terminal and ground. # Harness connectors
Continuity should exist. Wy, FD
# Joint connector @21p
OK e Harness continuity
between secondary
throtile position sensor
and ECM
o Harness continuity
between secondary
throttle position sensor
and A/T control unit
¢ Harness continuity
between secondary
throttle position sensor
and TCM
Iif NG, repair harness or
cannectors.
+
NG

CHECK INPUT SIGNAL CIRCUIT-1.

24

1) Disconnect ECM harness connector
and TCM harness connector.

2) Check harness continuity between
ECM terminal §) and TCM terminal

Check the following.

& Harness connectors
@D, W

@ Harness continuity
between ECM and TCM

@. If NG, repair harness or
Continvity should exist. connectors.
+OK
®
EF & EC-118




TROUBLE DIAGNOSES

OB SECONDARY THROTTLE POSITION SENSOR (Diagnostic
s “ﬁ":‘j‘ trouble code No. 46): TCS models
€& ®
5 ) [
=] 3
&> [T | l a
: CHEGK INPUT SIGNAL CIRCUIT-II. NG | Check the following.
1) Check harness continuity betweaen — ® Harness connectors MIA
Py J TCM terminal 3 and terminal (). 5T, @0y
(LEa] Continulty should exist. ¢ Harness continuity
SEF247L OK between TCM and EM
secondary throttle
position sensor.
If NG, repair harness or LE
connectors.
Y
CHECK COMPONENT NG | Replace secondary
{(Secondary throttle position sensor). > throttie position sensor.
Refer to “Electrical Components
Inspection™. EE
{See page EF & EC-222))
lOK
AT
CHECK TCM FUNCTION, NG | Replace TCM.
Make sure that TCM functions properly. >
{Refer to BR section.) PD
oK
Y FA
Check ECM pin terminais for damage or
the connection of ECM harness
conneclor. RA

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

FINAL CHECK
S
¥
Erase the diagnostic test mode Il (Self- BF
diagnostic resuits) memory.
HA
v
Perform test drive.
EL
!
Perform diagnostic test mode Il (Self- NG‘ Recheck ECM pin termi-
diagnostic results) again. " | nals for damage or the

connection of ECM har-

OK
ness connector.

A
INSPECTION END

EF & EC-119 237



TROUBLE DIAGNOSES

Diagnostic Procedure 16

INJECTOR (Diagnostic trouble code No. 51) @ {(Malfunction indicator lamp item)

INJECTOR
No. 8 No. 7 No. 6 No. S No. 4 No. 3 Ng. 2 No. I

ECH (ECCS
cantrol
modu | el

(Engine control
sub-harness-1}

(B luel

]

r

.

e
{Engine
cogtr‘c ! =l (Main
harness! a == o _harness)

SMJ
[Refer to last page
{(Foldout pagel. 1

i

(Engine room
harness)

“2 FR‘

k]

E
€

D=0

[Stetmiaimpyay
BHN OO U -
[NERANNE]

DOD DO

=G

Engine controtl
harnese)

m]

—_— : [nspection |Iine

——— : Mot inspection iine

BATTERY

SANDANNT

O==0a]
[m=gF
D:asnj]

i

599 9947
o A hiH

FUSE AND FUSIBLE LINK
{Im RELAY BOX

Frdil

L ew—® LS A
arw— 18 LINK
B —(10 Lipoad o HOLDER
MEF319E

Harness layout

ECM. N .
harness connector ™~  MEF108E

— Injector harness connector RH

W

Engine
front

T R A /\! i
A; P,huﬁ_ o ¥
Injector harness connector LH

N Mt

MEF962E

238 EF & EC-120




TROUBLE DIAGNOSES

INJECTOR {Diagnostic trouble code No. 51)
et (Malfunction indicator lamp item)

INSPECTION START

L 4

PERFORM DIAGNOSTIC TEST MODE I
{SELF-DIAGNOSTIC RESULTS).

See page EF & EC-78.

oK INSPECTION END

MACTVE TESTH  []
% % % POWER BALANCE % % %
=== MONITCR = = =
CMPS-RPM{POS)  650rpm
MAS AIR/FL SE 1.12v
IACV-AAC/Y 23%
]
l 4| TEST
[a]le][7][s ]| S™""
SEF375N
)
&) & XK,
i Y < = =
At idle g’ Hiek
/-
lc&
— Svuitable tool
71 GlieK
C,’l‘ﬁ
SFF730L
B]
I'B-j DISCONNECT
4 €
[ ]
/alb
\c[d
@ o— 1
SEF145L

DISCONNEET

NG

v

SEARCH FOR MALFUNCTIONING CIR-
CuIT.
1) Perform “POWER BALANCE”
in "ACTIVE TEST" mode with
CONSULT. )
2) Search for circuit which does
not produce a momentary

engine speed drop.

If engine speed does not
exceed the idle speed or
engine idle is unstable.

Go to “INJECTOR (Not
self-diagnostic item)”".

Case 1;

When either cylinders Nos. 1, 3,
S5and 7 or Nos. 2, 4, 6 and 8 are
all NG

OR
1) Search for circuit which does
not produce injector operating
sound at idle.

®

[al
H€, o O
o) B q
{ 5 3

Case 2:
Except case 1

CHECK POWER SUPPLY-L

1) Turn ignition switch
"OFF".

2) Disconnect engine con-
trol sub-harness-1 con-
nector (F5).

3) Check voltage between

OK| terminals ), @ and

A

EF & EC-121

ground with CONSULT
or tesler.
Voltage: Battery volt-

age
l NG

Check the following.

¢ Harness connectors

. H%ess@minuity
between engine control
sub-harness-1 connec-
tor (F&» and harness
connector (FiD)

If NG, repair harness or

connectors.

WA

EM

LG

FE

PO

FA

RA

BR

ST

BIF

A

EL

239



TROUBLE DIAGNOSES

(D] Cylinder Nos. 1,3,5,7

(") No.
(D No.

CISCONNECT

&

: |

-8

Cylinder Nos. 2,4,6,8

DISCONNECT

r

[Q]

/Tn

DISCONNECT

Eé]

R T—

n

DISCONNECT

DISCONNECT
TS

<l

qlr

5

K]y

A

olp/

DISCONNECT

(6]

L\

E& DISCONNECT

@

& cy
7 cy
8 ¢y

(D No. 1 cylinder (@): No. 5 eylinder
(p): No. 2 cylinder (k)i No.
3 cylinder (3): Ne.
4 cylinder @: No.

linder
linder
linder MEFg73E

INJECTOR (Diagnostic trouble code No. 51)
@ (Malfunction indicator lamp item)

®

CHECK POWER SUPPLY-II.
1) Turn ignition switch “"OFF’".
2) Disconnect engine control sub-har-
ness-1 connectors.
3) Check circuit continuity between the
following terminals.
. and (D
. and ()
. and ()
e (8 and (@
e (® and K
e (@ and ()
e (P and @
e (P and @

Continuity should exist.

NG

240

OK

EF & EC-122

Check the following.

1) Disconnect injector har-
ness connectors.,

2) Check harness continu-
ity between the follow-
ing terminals.

e (8 and ()
e (@ and ()
e (D and @
e (Dand @
e ® and (@
e (D and (@
e @ and @
e (M and (@
e (0 and @
e (P and (@
Continuity should exist.

If NG, repair harness or

connectors.

OK

A 4

CHECK COMPONENT
{Injector).

Refer to “‘Electrical Com-
ponents Inspection’’.
(See page EF & EC-223)
If NG replace injector.




TROUBLE DIAGNOSES

: MNo. 1 cylinder

Q1D No. 4 cylinder

e INJECTOR (Diagnostic trouble code No. 51)

&3

ewee (Malfunction indicator lamp item)

1 o 14 3
1| iz tesfd

CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Disconnect ECM harness connector. > nectors. WA
2) Check continuity between the follow-
ing terminals.
e (3 and (7
e (D and
e e (W and
(o] e (¥ and (D LG
—_— e W and (i)
L % y e @ and (1D

E

e (¥ and (D
. e (@ and (D
: No. 5 cylinder Continuity shouid exist. e
. No. 2 cylinder . No. 6 cylinder oK

an
Qs i

: No. 3 cylinder : No. 7 oylinder
amw

: No. 8 cylinder

MEF154E v AT

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor P@

Perform FINAL CHECK by the following procedure after repair A
is compleled.

FINAL CHECK
RA&
Y 3R
Erase the diagnostic test mode Il (Self-
diagnostic results) memory.
8T
BF
Perform test drive.
A
v
Perform diagnostic test mode |l {Self- NG | Recheck ECM pin termi- EL

diagnostic results) again. nals for damage or the
OK connection of ECM har-
ness connector.

4
INSPECTION END

EF & EC-123 241



TROUBLE DIAGNOSES

Diagnostic Procedure 17
A/T CONTROL (Diagnostic trouble code No. 54)

(Engine controi
harness)

A-T CONTROL UNIT

(Main harness)

B
LR
L

R e HE T
Ny

ECM (ECCS
control
modu | e}

—_— : Inspection line

—— : Not ingspection line

MEF320E

Harness layout

242

N
N U
) A/T control unit
harness connector - MEF108E harness connector SEF590
EF & EC-124



TROUBLE DIAGNOSES

DISCONNELT

w3

AT
|T_EZuniT [o[CONNECTOR]|

r— - 11 10
[ _EcH__Jo] connECTOR]| l%
34 35 DISCONNECT
( N —
{ J
|
MEF155E

A/T CONTROL (Diagnostic trouble code No. 54)

INSPECTION START

Gl
Y
PERFORM DIAGNOSTIC TEST MODE || OK INSPECTION END
(SELF-DIAGNOSTIC RESULTS). > A
See page EF & EC-78.
NG EM
d
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following. LE
1) Turn ignition switch "“OFF". | @ Harness connectors
2) Disconnect ECM harness connector @58, @D

and A/T control unit harness connec-
tor.

3) Check harness continuity between
ECM terminal §9 and terminal {0,
ECM terminal @9 and terminal ).
Continuity should exist.

e Harness continuity
batween ECM and A/T
control unit

If NG, repair harness or EE

connectors.

OK AT
FD
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. FA
Perform FINAL CHECK by the following procedure after repair
is completed. RA
FINAL CHECK
BR
, , 8T
Erase the diagnostic test mode Il (Self-
diagnostic results) memory.
BF
1 HA
Perform test drive. "
EL
Y
Perform diagnostic test mode || (Self- NG | Recheck ECM pin termi-
diagnostic results) again. | nals for damage or the
0K connection of ECM har-
ness connector.
Y
INSPECTION END
EF & EC-125 243



TROUBLE DIAGNOSES

Diagnostic Procedure 18
CAMSHAFT POSITION SENSOR (Not self-diagnostic ilem)

—— : Not inspection |ine

BAW BoW

(I I sron_Bluel_
o — : Ingpection iirne
L09=— BAW

3|
@ ey

{Engine

gﬂjntrol) . Main_harness)
arness:
A
7 16—~GY~R . )
1 yz
@Dl
i
/ =S
ECCS
=] RELAY

__________________

page

WoR
WoR

BY- R
BoW
—T—WsR

5MJ
IRefer to last

WoR—— FL

{Foldout page)

WA/R
By —]

(Engine
room
harnecg)

=

x
8
50 @H

Fréil

s
7

ks0a=]
=T
[2sa

T

[

|
rr——

=

F)erw

a O
5% E ? RV
(F) ) i g
= @D &g \ Bof |8 ?J &g
is LN -
FUSE_AND_FUSIBLE LINK
AE Un RELAY BOX
ECN EC0S
r
ot 9 Frda
EoeITIoN = ] powv—0 :12“:% FUSTBLE
SENSOR BATTERY ] [&]Link
L e v (@« df100ag o | HOLDER
MEFS21E

Harness layoul

Y

Camshaft position sensor .
harness connector

ECM ™7y,
harness connector™ MEFICBE

MEF938E

244 EF & EC-126




TROUBLE DIAGNOSES

A€ €

(a é?ﬁqm ||_ ECM

H CONNECTOR]|

CAMSHAFT POSITION SENSOR (Not self-diagnostic

item)

INSPECTION START

49 - 59-109

& DISCONNECT
A€

5

I paith

MEFS74E

[Q]

A J

(8]

A€ 5

=<l

ablc]d)

al

MEFS75E

CHECK POWER SUPPLY. NGL Check the following.
1) Turn ignition switch “OFF"". " | ® Harness connectors
2) Disconnect camshaft position sensor @52, (WD
harness conneclor, e Harness continuity
3) Discennect FCM harness connector between camshaft posi-
and ECCS relay. tion sensor and ECCS
4) Check harness continuity between relay
terminal (8 and terminal (&), ECM ¢ Harness continuity
terminals @), 6%, . between camshaft posi-
Continuity should exist. tion sensor and ECM
oK If NG, repair harness or
conneclors.
& A
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1} Check harness continuity between 7| nectors.
terminal and engine ground.
Continuity should exist.
OK
NG | Replace camshaft position

CHECK COMPONENT
{Camshaft position sensor).
Refer to "'Electrical Compenents

Inspection’”.
(See page EF & EC-216))

oK

INSPECTION END

EF & EC-127

Y

sensor.

ER

LG

FE

AT

D

245



TROUBLE DIAGNOSES

Diagnostic Procedure 19

SUB-CAMSHAFT POSITION SENSOR (Not self-diagnostic item)

ECHM (ECCS
control
modul )

{(Engine
control
harnsss?

Hﬁ%%ﬁﬁ%%%@%% HHHH
> M O

SUB-

CAMSHAFT
POSTTION

SENSOR

CAMSHAFT
POSITION
SENSOR

GY/sR
—_— : Inspection line
— : Net inspection line
BrwW

(Main harness)

i .
w m
+ 0
i) g G
a-cof |
G
53
i 55«
ECCS e F
RELAY o
, 1l
o™ 2 e
harncss)
l'% =
- =
' qgs || [IHIIL
= =
& &
O
DD 7oy 9y ??g
™~ M 1]
bod [&4 44

FUSE AND FUSIBLE LENK
(Im RELAY BOX)

FreEl

L e B 2/:@ m:§::12m:_g_ FlIJSIBLE
BATTERY 410 = | <L INK
L— B Y15 F100A0 O HOLDER
MEF922E

Harness layout

MEF108E

= Sub-camshaft

position sensor

MEFQ13F

246
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TROUBLE DIAGNOSES

m

LYy

SEF154L
B
ﬂ ann
&) !
SiEF155L

B MHSCONNELT
M€
[[__ecn
52

PIC’[_LCDNNEGTUR”

(M€

2

SUB-CAMSHAFT POSITION SENSOR

(Not self-diagnostic item)

INSPECTION START

l

CHECK OVERALL FUNCTION.

1) Disconnect camshaft position sensor
harness connector.

2) Turn ignition switch "START"".
Is engine running?

Yes

@ I

INSPECTION END

CHECK GROUND CIRCUIT.

1) Turn ignition swiich “"OFF"".

2) Disconnect sub-camshaft position
sensor harness connector.

3) Check harness continuity between
terminal (1) and engine ground.
Continuity should exist.

NG

lOK

Repair harness or con-
nectors.

CHECK INPUT SIGNAL GIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
terminal (@ and ECM terminal &9
(90° signal).
Continuity should exist.

NG

lOK

Repair harness or con-
nactors.

MEF157E

CHECK COMPONENT
{Sub-camshaft position sensor).
Refer to “Electrical Components
Inspection”.

(See page EF & EC-216))

NG

lOK

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

tor.

Erase the diagnostic lest mode It (Self-
diagnostic results) memory. Make sure
Diagnostic trouble code No. 55 is dis-
played in Diagnostic Test Mode 11 (Self-
diagnostic results).

l

INSPECTION END

EF & EC-129

Replace sub-camshatft

I
position sensor.

EM

LG

Fle

BR
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TROUBLE DIAGNOSES

Diagnostic Procedure 20
IGNITION SIGNAL {Not self-diagnostic ilem)

SMJ
— : I[nspection |ine Regfer to last page
ot tMalr (Foldout bage .
_— 3] spactic B
inspaction 'ine harness) . o . Lwoe
B |uel B W—t— f11 —— B W

mm—— A LA |
[ @
Fo KT Engline
r m
"\’; b= hggnea s)
-
@ || ol e —
@ o —

GE’ a W B
J OFFJACC] ON [ ST
Q10

o]

1
— 2 Q
GRHR | IGNITION [ o g
COIL
RELAY IGNITION SWITCH
Engine ie
AN 4 i il
B J@m O 120A]
TTUETE [T
d o FUSIBLE g E %
@h @ woicer
Fo F’ hy
= < < < -
un (=3 D v
MEHE
8o
FUSE AND FUSIBLE LINK
(In RELAY BOX)
BAf?ERY
i— G
2— Y
- gow
1= Yow
12— G/B
13— Y-8
14— G/R
1S— Y/R
16=—=CY- R
n B [
( @ m
EER E , E 5 (:)gg EEF%
> [+ 4 p— p—
R% RJSUE msz\js gﬁm?;)- JEGS é@ Eégbﬂg
B @A HYh @ @Y H® P
b
G o 3
N ao afto aflo afo Engine
& COQPPOI
Eng | ne PONER TRANSISTOR PORERTRANST STOR Sub” e
i EEE" &
harness
=4)
CID]E|
ol = ES\ ] =
ECM (ECCS am @so \\m \\m m\m asg m\J o Qm
contraol T

®
E_G

— o
[Ez= o)

e @y @&@50&@.&#.&@5 @éﬁm&éﬁ WERW @

| ﬁn ] én%j L i
et el il £ ot L

" 5PARK PLUG SPARK PLUG

@@

ENGINE
GROUND

[ |
Z—

ENGI
GROU
T
T

IGNITION
CaIL

TION

'E

o

CHECK
COMMECTOR

RESIST

MEFB23E
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TROUBLE DIAGNOSES

IGNITION SIGNAL (Not self-diagnostic item}

Harness layout

Behind ECM,

MA

Engine cantrol EE
sub-harness-4
/ conhector
[
AT
PD

MEFQ40E

VD ———

I
Ny
unit RH harness

77 :
Power fransistor / connector
’ / “fl / unit LH harness i / A
. ( ¥ /A connector ” ~ £

Power transistor

P,

AL N V] [

Y e -
\\ﬁi’\“ - wer transistor uni BR

: “ﬂ"-‘:’-‘-‘,}f ‘ W = e e
i'}_\‘\\:‘\ MEFS41E ST

MEF943E
Igniticn coil LH
\

1A
£L

No. 1 gylinder No.3 No. § No.7
No. 2 eylinder No. 4 No. 6 No. 8

MEFI55E

MEFI60E

EF & EC-131 249



TROUBLE DIAGNOSES

WACTVETESTE []

¥ % % POWER BALANCE % % %
MONITOR = = =

CMPS-RPM(POS)  650rpm
MAS AIR/FL SE 112V
IACV-AAC/Y 23%
H]|
—
Ii]Li“iJ TEST
& J{e J[7][s ] 5™

SEF375N

P

DISCONNECT

€
“

DISCOMMECT

&

connector {LH)

1

Engine contro!
sub-harness-5
connectar {RH}

<

0]

G

=

@FEngine cendrol sub-harness-4

(&3

MEFS76E

IGNITION SIGNAL (Not self-diagnostic item-I)

| INSPECTION START

'

CHECK OVERALL FUNCTION.
1) Turn ignition switch "START"".
2) Is any cylinder ignited?

No ['Go to “IGNITION SIGNAL

" | (Not self-diagnostic item-

.

lves

“®

CIRCUIT.

CONSULT.

engine speed drop.

SEARCH FOR MALFUNCTIONING
1) Perform "POWER BALANCE" in

Case 1.
When either
four cylinders
Nos. 1,3, 5

Case 1

“ACTIVE TEST" mode with

2) Search for circuit which does
not produce a momentary

Ignition coil harness
connector No. 1 (LH)

Ignition ¢oil harness
connector Nos. 3, 5
and 7 (LH)

Ignition coil harness
connector No. 2 (RH) ‘MY

Ignitien ceil harness
connector Nos. 4, 6
and 8 (RH)

—f
wl

=\

Crlsl)

& DISGONNECT
0 48 €2
(E3)

—2

AN

91
R
=l

Case 2:

Y

Except case 1

Case 3

(O]

Ignition ceil harness
connector Nos, 3, 5
and 7 (LH)

Ignition ¢oil harness 2
connector No. 2 (RH)

Ignition coil harness
connector Nos. 4, 6
and 8 (RH)

connector No. 1 {LH

E D5
Ignition coil harness =g Géj]
y (8/P[D) (

=

| ' [<H

&
X

1

]

y:

CHECK POWER SUPPLY-II.
1) Turn ignition switch "OFF",

2) Disconnect ignition coil harngss con-

nectors.
3) Turn ignition switch ""ON".

4} Check voltage between the following
terminals and ground with CONSULT

or tester.

e (I} and ground

e (5) and ground

e (¥ and ground

® (¥) and ground
Vollage: Baltery voltage

and 7 or Nos.
2,4,6and 8
are ignited.

E v

CHECK POWER SUPPLY-I.

1) Turn ignition switch
“OFF”,

2) Disconnect engine con-
trol sub-harness-4 or 5
connector.

3) Turn ignition switch
“ON".

4) Check voltage between
terminal (M and ground
or terminal (M and
ground with CONSULT
or tester.

Voltage: Baltery voliage

8) Turn ignition switch
"QFF".

MEFSTBE

250

OK

EF & EC-132

6} Reconnect engine con-
trol sub-harness-4 or §
connector.

lCase 4

Check the following.
¢ Harness connectors

, ‘

» Harness continuity
between harness con-
nector and harness
connectors (Fi>, (FiD

If NG, repair harness or

connectors.

NGL Check the following.

"| # Harness connectors
G,

e Harness continuity
between ignition coil and
engine coantrol sub-har-
ness connectors (560,

If NG, repair harness or
connectors.

Case 3: Battery voltage
exists at both termi-
nals M and ®.

Case 4: Batiery voltage
exists at one of ter-
minals @M and (.
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IGNITION SIGNAL (Not self-diagnostic item-I)

{Power transistor unit and ignition coil).
Refer to "‘Electrical Components
Inspection”.

{See pages EF & £EC-218.)

Ignition coil
harness connector Nos.3, @
5 and 7 (LH)
Power transistor [ nisconneeT Ignition ceil
unit-LH harness harness
connector TS. connector D]
DBISCONNEST No.t (LH} -
*&g GOD, e | | CHECK GROUND CIRCUIT. NG |Repair harness or connec-
Eé}l b 1) Turn ignition switch “OFF"." ™ tors.
@%E TS 2) Check harness continuity between the
= following terminals and ground.
(olp[q
e (0 and ground
@ ¢ (1) and ground
e (W and ground
e e (@ and ground
@ Continuity should exist.
OK
y
Lgnition coil Nos.4 4
arness connector Nos.4, -
6 and 8 (RH) CHECK OUTPUT SIGNAL GIRCUIT. NGh Repair harness or con-
Power transistor fe. DISCONNECE | gnition coil 1) Disconnect power transistor unit har- nectors,
unit-RH harness harness ness connectors.
connector connector L
DISCONNECT = No.2 (RH) 2) Check harness continuity between the
L x|y[2) BISCONNEGT following terminals.
TS. ia)
: A€ oo
56|78 = e (D and @
(ulviw e (D and 3@
] e () and (@
@ s W and &
P e (% and (6
e 3 and P
@ e (X and
L Continuity should exist.
@@) oK
MEFg79E
CHECK COMPONENTS NG | Replace malfunctioning

OK

Y

INSPECTION END

EF & EC-133

component(s).

PD

A

RA

BR

ST

EL

251
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ﬁ-Engme conirol sub-harness-4
conneclor (LH)

Engine controi
sub-harness-5
connector (RH)

DISGONNECT

A

DISCONNECT

(&

{0

MEFS76E
? BISCONNECT
€
CHS
W)
@] }ﬁ
SEF184L

D

Engine control
@/_ sub-harness-4
connacior (LH)

15

ISCONNECT

&

e e = ‘
=5 fgnition coil it
z relay harness T5.
BISCONNECT connector DISCONNEGT
Engine controt 5
sub-harness-5 1] 12)
connector (RH)
EF$80E
UISEONNEET .th DISCONNECT
4
[ Ecn ]oi [:UNNEGTDRII B.
MEF159E

252

IGNITION SIGNAL (Not self-diagnostic item-1l)

From “IGNITION SIGNAL (Not self-diag-
nostic item-1)"".

'

CHECK OVERALL FUNCTION. OKL Go to "CHECK POWER
1} Turn ignition switch "OFF". " SUPPLY-II” in “IGNITION
2) Disconnect engine control sub-har- SIGNAL (Not self-diagnos-
ness-4 and 5 connectors. tic item-1)"",
3) Turn ignition switch "ON".
4) Check voltage between terminal @
and ground, terminal (@ and ground
with CONSULT or tester.
Voltage: Batlery voitage
NG
L J
CHEGK POWER SUPPLY. NG | Check the following.
1) Turn ignition switch “OFF". | @ Harness connectors
2) Disconnect ignition coil relay. @i,
3) Turn ignition switch “ON’". ® 30A fusible link
4) Check voltage between terminals (2, e Harness continuity
(@ and ground with CONSULT or between ignition coil
tester. relay and ignition switch
Voltage: Battery voltage e Harness continuity
OK between ignition coil
relay and battery
If NG, repair harness or
connectors.
\d
| CHECK GROUND CIRCUIT. NG | Gheck the following.
1} Turn ignition switch "OFF", "| ® Harness connectors
2) Check harness continuity between GIORRUID)
terminal @ and terminal (&, termi- e Harness continuity
nal (W and terminal (& . between ignition coil
Continuity should exist. relay and engine control
T OK sub-harness-4 and 5
If NG, repair harness or
connectors.
n
NG | Check the following.

CHECK OUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
ECM terminal @6 and terminal ().
Continuity should exist.

hd

oK

EF & EC-134

e Harness connectors
, (WD
. H??ess continuity
between ECM and igni-
tion coil relay
i NG, repair harness or
conneclors.




TROUBLE DIAGNOSES

IGNITION SIGNAL (Not seli-diagnostic item-il)

®

|

CHECK COMPONENTS

{Ignition coil relay and ignition coil).
Reter to "Electrical Components
Inspection™.

{See pages EF & EC-218, 224))

NG

¥

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

Y

INSPECTION END

EF & EC-135

Replace malfunctioning

”| component{s}.

FE

253
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Diagnostic Procedure 21

EGR CONTROL (Not self-diagnostic item)

102=L~R

o PR I R T
7

EGRC-
SOLENOID
YALVE

£
SUP

(Engine control

er to *POWER
PLY ROUTING~

In EL section}

T !
=y & FUSE BLOGK
(Re

[GNITION SWITCH
ON or START

harness connectar ™

MEF108E

\ Ive h
a@lfg‘\ i

4 MEF944E

254

EF & EC-136

harnesg) R Main harness)
[14:414
SIS E
coloialolelothnol
JOINT
CONNECTOR-F
(Black)
= : Ingpection line
—— : Not inspection line
ECM (ECTS
control
modu | ed
MEF924E
Harness layout
(7 4
= \ EGRC-solenoid




TROUBLE DIAGNOSES

M EGRC SOL/V CIRCUT B
DOES THE SOLENOID

VALVE MAKE

EGR CONTROL (Not self-diagnostic item)

INSPECTION START

. DISCONNECT
| Zﬂ cunnscmnﬂ

s L

A€

SEF163E

EF & EC-137

AN QPERATING SCUND ¥
CHECK CONTROL FUNCTION. OK‘ Go to "CHECK COMPQO-
EVERY 3 SECONDS? E' 1) Turn ignition switch "OFF" and "| NENT {(EGRC-solencid
then "ON", valve)'".
2) Perform "EGRC SOL/V
L vex1 ]| NO Ji YES | CIRCUIT” in “FUNGCTION
MEF160E TEST" mode with CONSULT.
OR
E 2) Turn EGRC-solencid vaive
8 ACTIVE TEST B "ON" and "OFF" in "ACTIVE
TEST" mode with CONSULT
EGRC 50UV ON and check operaling sound.
1) Start engine and warm it up
— — == MONITOR — — — sufficiently.
CMPS-RPM(POS) Orpm 2) Perform‘diagnolstic test moqe
Il {selt-diaghostic results) with
ECM {Refer to page EF &
EC-53.).
AN Make sure that diagnostic trou-
ble codes No. 11 and 12 are
not displayed.
SEFS76N 3} Check voltage hetween ECM
terminal and ground
CONNECT ‘L;n:iter ﬂ.ua fellowing conditions.
|[__ecn ]o| cunnscmn” . At e
Approximately 0V
Engine speed is about 2,000
rpm.
L!! Battery voltage
ClS,
g NG
=y 7 B
iy % o 7BV NG :
4 1 CHECK FOWER SUFPPLY. Check the following.
° 1} Turn ignition switch “OFF". # Harness connectors
MEF162€| 1 2) Disconnect EGRC-solenoid valve har- D,
ness connector. & Joint connector @27}
(B] 3} Turn ignition switch “ON"". » 10A fuse
- DISEONNEE 4) Check voltage between terminal e Harness continuity
: E@ and ground with CONSULT or tester. between EGRC-solenoid
~ S Voltage: Ballery voltage valve and fuse.
If NG, repair harness or
OK connectors.
& V] )
T )
@ o NG ;
CHECK OUTPUT SIGNAL CIRCUIT. o | Repair harness or con-
0 1) Turn ignition switch “OFF". | nectors.
:}; 2} Disconnect ECM harness connector.
1 3) Check harness continuity between
i ECM terminal (112 and terminal ®.
SELtraL Continuity should exist.
Fox
DISCONNECT @

A

EW

LC

255
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256

EGR CONTROL {Not self-diagnostic item)

®

CHECK COMPONENT
{EGRC-solenoid valve).

Refer to ""Electrical Components
Inspection’”.

{See page EF & EC-220.)

NG

OK

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

b 4

Check raesistance of EGR temperature

sensor.
(See page EF & EC-221)}

INSPECTION END

EF & EC-138

Replace EGRC-sclenoid

" valve.
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Diagnostic Procedure 22
HEATED OXYGEN SENSOR HEATER LH and RH (Not seli-diagnostic item)

HEATED HEATED @ﬂ
OXYGEN OXYGEN IGNITION $SWiTCH
SENSOR SENSOR ON or START
_ ~-RH -LH
Fo4
% @ 3 Ml@ﬂ
GLe=n =
] (05 b FUSE BLOGK Y
2F* (Refer to ~POWER
SUPEtY RD%T[NG”
in section.)
i :ﬁ: i i
i it B) @ LC
i
K i
i |
i Hi
115~RB Ll WEngine control
Eﬂ [@ 2o w ] harness) 2 Blue p ain harness)
S5— W it
| \ FE
29 29 == = e

= | o

—_— : Inspection line ég{ﬁécmg-p
) ) ) Black: Fj@\\
—— : Not ingpection Iline
ECH éEE?S
modut RA
MEF925E
Harness layout BR
T~ [W . =
Nz A
: G
Ll S ST
4 &l
W =
S BiF
. 13
1 @
y
- \ ‘ HA
harness connector - MEF108E m MEF963E EL

Healed oxygen sensor

07>
@Q;EFHESS connector

#\\ for

right
1

bi@“

o
MEF954E

EF & EC-139 257
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DISCONNECT

© o

SEF5604

F '\-ﬂ.- DISCONNECT s HSCONNECT
€) €
[mmﬂ

&

MEF164E

258

HEATED OXYGEN SENSOR HEATER LH and RH

(Not seif-diagnostic item)

INSPECTION START

'

CHECK POWER SUPPLY.

1) Disconnect heated oxygen sensor
harness connector.

2} Turn ignition switch “"ON".

3) Check voltage between terminal @
and ground.
Voitage: Baltery voltage

NG

OK

E] L4

Check the following.
e Harness connectors
D, @8

e Joint connector @21

» 10A fuse

e Harness continuity
between heated oxygen
sensor and fuse

If NG, repair harness or

conneclors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF".

2) Disconnect ECM harness connector.

3) Check harness continuity between
terminal (@ and ECM terminal (7T .
Continuity should exist.

OK

NG

Repair harness or con-
nectors.

CHECK COMPONENT

(Heated oxygen sensor heater).
Refer to ''Electrical Components
Inspection''.

(See page EF & EC-220.)

OK

¥

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

INSPECTION END

EF & EC-140

NG

Replace heated oxygen
sensor.
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Diagnostic Procedure 23
INDECTOR (Not self-diagnostic item)

INJECTOR
No. 8 No. 7 No. & No. 5 No. 4 Ng. 3 No. 2 No. 1 @H

ECHM (ECCS
ccgtr‘*o)\
modu | & k
&)
Engine
& o
N
=3
(Foldout pagel. 1

@E it
ITLLI
€ngl Trol —
ngine contro J_
2
=1

WA

Main
R harness)

EW

SMJ
[Refer to last page

LG

sub-harress-1)

B <— m@ @@ﬂlﬂ Fafness o

—|>
E¢=—W @% =3 Frdl EE

B :;;;;ﬂ;r\ 0 =

= = T Juninn

T b
+ 579 9909

AN @ii@ || |30 35538 | o

FUSE AND FUSIBLE LINK
(In RELAY BOX)

—_— : Inspection line

Ei20ad

m|
e
48
3
L
=l
=

_ NotT imspection |line FUSIBLE
1 8. w—18 LINK
BATTERY L o.v—Jg o & Froasd o | HOLDER R,
MEF926E
Harness layout _
BR

Engine control
—— sub-harnass-1

= Injector h;rness cbnnector RH
= A 2/

No, 2©N0. 4
=

5
No. 1 _No. 3
o o

Engine
front

LT

MEFS$62E

EF & EC-141 259
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TROUBLE DIAGNOSES

BACTIVE TESTR ]

¥ % x POWER BALANCE % % %
MONITOR = —= =

CMPS.RPM{POS)  650rpm
MAS AIR/FL SE 142V
IACV-AACH 23%
__fy

2 [ 3 ][4 ][ vest

START

[s e[z (8]

SEF378MN

INSPECTION START

l

CHECK OVERALL FUNCTION.
1} Start engine.

2) Perform “POWER BALANCE”

in "ACTIVE TEST” mode with
CONSULT,

3) Search for circuit which does

& &

At idle

Svuitable tool

SEF730L

not produce a momentary
engine speed drop.
OR

INJECTOR (Not self-diagnostic item)

Case 1. When either cylinders
Nos. 1,3, 5and 7 or Nos, 2,4, 8
and 8 are all NG, or no ignition
occurs in any cylinder,

2) Search for circuit which does
not produce injector operating

=
(&)
= sound at idle.

Case: 2
Except case 1

2 DISCENNECT
A€

Gl
D O [ @ﬂ
MEF8318B

% OECONNELT

(&

ms:uunzcr

MEF832B

b

CHECK POWER SUPPLY-I.

1) Turn ignition switch
"“OFF".

2) Disconnect engine con-
troi sub-harness-1 con-
nector (FE).

3) Check vohage between
terminals ), @ and
ground with CONSULT

or tester.
Voltage: Battery volt-
age
NG
oK

Y

EF & EC-142

h 4

Check the following.
¢ Harness connectors

@D, MIh

@ Harness connectors

ase> , Ef

® 25A fusible link

e Fusible link holder

@ Harness continuity
between engine control
sub-harness-1 connec-
tor and battery.

If NG, repair harness or

connectors.
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IE Cylinder Nos. 1,3,5,7

| al

-

M
)

!

:

QISCONNECT

S,
DISGONNECT @
&

DISCONNECT

DISCONNECT

Iﬁl’.s. GE;\]
@i

ok

Al

iR
alp/

3

Ad]

E i DISCONNECT

&

Q]

DISCONNECT ‘
. o

(): No. 1 cylinder (@): No. 5 cylinder
(p): No. 2 cylinder (k)i No. & cylinder

(M: No. 3 cylinder (1): No. 7 cylinder
(1) No. 4 cylinder (m): No. 8 cylinder mergrse

INJECTOR (Not seif-diagnostic item)

®
)

CHECK POWER SUPPLY-l.
1} Turn ignition switch “QFF".
2} Disconnect engine control sub-har-
ness-1 connectors.
3) Check circuit continuity between the
following terminals.
e (& and @
e (& and
™ and (@
. and @
o (@ and ()
e @ and
e () and W
e (9 and (@

Continuity should exist,

NG

OK

¥

.| Check the following.

1) Disconnect injector har-
ness connectors.

2) Check harness continu-
ity between the follow-
ing terminals.

. and (0
e @ and (D
e () and (@
e (D and @
e & and @
e () and (@
o M and @
e M and @
e @ and @
e (@ and @
Continuity should exist.

If NG, repair harness or

connectors.

CK
Y

CHECK COMPONENT
{Injector).

Refer to “'Electrical Com-
ponents Inspection’’.
(See page EF & EC-223))
If NG replace injector.

AE
M€ ®
T
f'TmT @;EB\
w1112 [ 106] L
L A
- J
e
[al
- o of )
QD No. + cylinder (D : No. 5 cylinder
: Ng. 2 cylinder (105 : No. & cylinder
D) : No. 3 oylinder (103 : No. 7 cylinder
13 No. 4 cylinder @ : No. 8 cylinder
MEF 166E

CHECK OUTPUT SIGNAL CIRCUIT.
1) Disconnect ECM harness connector.
2) Check continuity between the follow-
ing terminals.
™ and (71D
e (D and
e (W) and
e ¥ and
e @ and
e (0 and (1)
e () and (1D
s @ and (1D

Continuity should exist.

NG

lOK

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

tor.

INSPECTION END*

*: }if idle is sHll unstable, go to “CHECK OVERALL FUNCTION". Then, perform
“CHECK POWER SUPPLY-III” In “*Diagnostic Procedure 1" (See page EF &

EC-81.) after repair Is completed.

EF & EC-143

hd

Repair harness or con-
nectors.

RA

261
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Diagnostic Procedure 24

CLOSED THROTTLE POSITION SWITCH (Not seif—diagnostic item)

Engine
control
harness?

F—

— GY/R%
B/W

(B lue} GYIR

Bow

—— : Ingpection |ine

——— . Not inspection |line
(TC) : Medels with TOS
@: Except

(MRin harness)

Qs

Il]

% % 16— BYZR
=]

54 54
211 49{5 9]

N | R

o
« o
S S
i wg 7
@l w&
= o
nor
!
E@] 50 e
— O ;
1 oL
ECCS I
RELAY
— 4—-771
(Engine gg FR‘
roam

=

whio 709 |99 99
hod |BE EEE

FUSE ANDO FUSIBLE LINK
{In RELAY BOX

FR‘

ECM (ECCS
cogtrl\o)l
module. CLOSED RESISTOR L erw Fi20a
THROTTLE = el i ra
POSITION BATTERY BW—1D LTNK
SWITCH BoY—{J8w 6 F1o0a o | HOLDER
MEF927E
Harness layout

harness conhnector~  MEFICRE

MEF947F

. e NeN—
Models with TCS Clcged throttle position

MEF94BE

262

EF & EC-144
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DEPRESS

THROTTLE FULLY
THEN
TOUCH START

B CLOSED THROTTLE POSIM

[ nNexT |

START |

MEF157E

CLOSED THROTTLE POSITION SWITCH (Not

self-diagnostic itemn)

INSPECTION START

A v

CMPS.RPM(POS)
CMPS+RPM(REF)
COOLAN TEMP/S
THRTL POS o
CLOSED TH/POS

wMONITOR #NO FAIL

ON

0

Orpm

Orpm
80°C
38v

| RECORD

SEF377N

CHECK GVERALL FUNCTION.
1) Start engine and warm it up suffi-
ciently.
2) Turn ignition switch "OFF"".
3) Disconnect throttle position
sensor harness connector.
4) Turn ignition switch “ON".
5) Perform “CLOSED THROTTLE
PCSI" in "FUNCTION TEST™
mode with CONSULT.
OR

OK

= CONNECT
TR

H.S

[__Ecn_fof connEcTaR]|

@ O
i

e

4
TETTEE TR

PES

e
glc
-_J’

MEF169E

3) Disconnect throttle position
sensor harness connector.
4y Turn ignition switch “"ON"',
5) Check "DATA MONITOR"
mode with CONSULT.
CLOSED TH/POS:
Accelerator pedal is
released ... ON
Accelerator pedal is
depressed ... OFF

OR

3) Turn ignition switch ""ON".

4) Check voltage between ECM
terminal &) and ground under
the following conditions.
Voltage:

Accelerator pedal is

®

released
Baltery voltage
Accelerator pedal is
depressed
Approximately OV

NG

®

EF & EC-145

h 4

INSPECTICON END

MA

EM

LG

PD

FA

EL

263
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ISCONNECT

SEF594.

HS.

DISCONNECT

= DISCONNECT
5]
A€

&

[C_Ecn__ o] connEeToR]|
54

CLOSED THROTTLE POSITION SWITCH (Not

self-diagnostic item)

®

CHECK POWER SUPPLY.

1) Turn ignition switch “OFF".

2) Disconnect closed throttle position
switch harness connector.

3) Turn ignition switch "ON'"".

4) Check voltage between terminal (b
and ground with CONSULT or tester.
Voltage: Baltery voltage

NG

MEF170E

264

OK

|

Check the following.

| ® Harness connectors

@&, MWD
o Resistor (Fi

e Harness continuity
between closed throttle
position switch and
ECGS relay

¢ Harnass continuity
between closed throttle
position switch and
ECM

If NG, repair harness or

connectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch "OFF".

2) Disconnect ECM harness connector,

3} Check harness continuity between
ECM terminal §& and terminal ().
Continuity should exist.

OK

¥

NG

Repair harness or con-
nectors.

CHECK COMPONENT

{Throttle position switch).

Refer to “*Electrical Components
Inspection™.

(See page EF & EC-221.)

NG

OK

Gheck ECM pin terminals for damage or
the connection of ECM harness connec-
tor.

¥

INSPECTION END

EF & EC-146

- Replace throttle position

switch.
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Diagnostic Procedure 25
START SIGNAL (Not self-diagnostic item)

Fi
(Blue) @l]
GB GA/B 1
(Engine control (Main harness)
harness)
Q
.
IGNITION SWITCH jg $ EM
FFIRCCION ST 55
1 ololo -8
IR es ©
JOINT B3
4 Q] CONNECTOR L2 LG
B5T) J0range) 23
4] [
by

w
N
[L]
I(Eng ne room

AR T AR M H
R R R
el

harness)
FE
3= BB yE||n X (D AT
; ad Rl oo
o |
)
FR
L I ELE
8w —[ 15 m Fl?OA:%
1 BAW—{ 13 m 19 o
EGM (ECCS ——: Ingpection |ine Bzr—-[@m:§::wnr'o E = 5] EI [E E F@\\
;ggzllng; : Not inspection line E?ﬁéBLE é E'J l@[lﬁl Iﬁﬁ g
— HOLDER .
BATTERY E
FUSEIﬁNEELg‘ﬁlglﬁE L.INK RA
MEF928E
Harness layout -

ST
BIF

HA

harness connector ™  MEF10BE

EF & EC-147 265
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START SIGNAL (Not seli-diagnostic item)
B START SIGNAL CKT B
1. CLOSE THROTTLE. SHIFT INSPECTION START
TOP P OR N POSITION.
2. TOUCH START AND
START ENGINE
IMMEDIATELY, Y
CHECK OVERALL FUNCTION. OK‘ INSPECTION END
1) Turn ignition switch “"ON'". v
2) Perform “"START SIGNAL
NEXT
[ “ START | CKT" in “"FUNCTION TEST"
SEF378N mode with CONSULT.
’— OR
1) Turn ignition switch ""'ON".
#MONITOR 4 NO FAIL  [] 2) Check start signal in "DATA
START SIGNAL ON MONITOR™ mode with CON-
CLOSED TH/POS ON SULT.
AR COND SIG  OFF
NEUT POS ON IGN “ON" OFF
IGN “START" ON
| RECORD ] OR
MEF1TIE @ 1) Turn ignition switch to
"START".
conNEeT 2] Check voltage between ECM
BUNNEGTUR . terminal @9 and ground.
Voltage:
Ignition swilch “START”
@ Baltery voltage
Except above
Approximately 0V
ii lNG
- MEF172E| | CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.

F

DISCDNNECT

OISCONNECT

iEYs
TS

[ EcH ]o[ CONNECTOR|
43

faToe]

dlejf

&

MEF981E

1) Turn ignition switch “OFF"

2) Disconnect ECM harness connector
and ignition switch harness connec-
tor.

3) Check harness continuity between
ECM terminal and terminal (7).
Continuity should exist.

266

OK

L 4

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tar.

¥

INSPECTION END

EF & EC-148

e Harness connectors

D, W

o Harness connectors
WD . @M

» Joint connector 11D

o 10A fuse

® Harness continuity
between ECM and igni-
tion switch

If NG, repair harness or

connectors.
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Diagnostic Procedure 26

FUEL PUMP CONTROL (Not self-diagnostic item)

(Refer tao «POWER
SUPPLY ROUTING~

h ;
FUSE BLOCK

in EL section. )

IGNITION SWITCH
ON or START

L/B

Stid
[Refer to last page

Inspection |ins

Not [mspection {ines

IGNITION SWITCH

Main (Foldout page’ . ] OFF[ACC] ON ] ST
. . ﬁm harnsss! w8 1] {1 [o] K<l Ne]
. fp——————————— B W f11 W BAW l § [o] 8 (I}
By Fanl
o 5 @@ il o
e %o
LG
Eﬂ [@ (Engine %g’ IF
contral 28 oy,
harness) How| 2
58 2e
@ . w0 @
M g& (Bod ES . FR.
FH Rarmess {Engine
room
—G{’plf{ =E GP//DR harness) lﬁ] l_n:q
L rla 2] S 5o I I
EA L
e e e e e e e =1H
""""""""" i
i £ ‘
3 a go Py Oy
g ,e @U@ A=
S 5 358 =3 Bol| BB &4
ket @ S A FITEE O
ECH {ECCS [} (In RELAY BOX
coztrl‘o)l E [@] ‘
modu | e , H%B FR
== E H—a w—{JO iz0ad FUSIBLE
m Eﬁﬁ'ﬁ FUEL PUMP L B —{10 LINK
CONTR T L g y—{15 Filooad o HOLDER
FUEL PUMP RELAY QR ROL BATTERY
MEF329E
Harness layout
In :rl trunk rocom
e\
[w]
Fuel pump relay
Q
D\
harness connector ™ MEF108E \ MEF949E

"

Fuel pump|___ -

\ %ss connector
T Nl

SEF615J

unit harness
connector |

Fuel pump control

!
MEF8368

EF & EC-149

WA

EM

LG

FE

PO

FA

BR

ST

267
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mAacTvE TEsTEH [

FUEL PUMP RELAY ON

=== MONITOR = ==
CMPS«RPM (REF) 837rom

Ly

SEF378N

MEF8385

FUEL PUMP CONTROL (Not self-diagnostic item)

INSPECTION START

=

@f\

S
@

_ DISCONKEGT
i o4 €)
TS

SEF618J
=3 DISCONNECT
5
[w] [=]
3 falbleld] Filiik
2 [el¢tgih min

DS ONNECT

2 €

Usg)
TS

BISCONNECT

€

. el J
DISCOMNECT IH" DISCONNECT
“ae -
=] [53]
ajblcld HH
lelfiglh | jm]n
@] (&
SEF619J

v
CHECK OVERALL FUNCTION. OK‘ *INSPECTION END
1) Turn ignition switch “"ON"". "
: 2) Perform "FUEL PUMP RELAY" * If fusl pump noise is
in "ACTIVE TEST" mode with greater than normal during
CONSULT. idling after completing
3) Pinch fuel feed hose with fin- warm-up, then go to
gers. “CHECK GROUND
Fuel pressure pulsation should CIRCUIT",
be felt on the fuel feed hose.
CR ——
@ 2} Pinch fuel feed hose with fin-
.4{%']“ gers.
Fuel pressure pulsation should
be fell on the fuel feed hose
for 5 seconds after ignition
swilch is turned “ON".
NG
B \d
CHECK POWER SUPPLY. NG | Check the following.
1) Turn ignition switch "OFF", " | @ Harness connectors
2) Disconnect fuel pump relay. GD . %
3) Turn ignition switch “ON". @« Harness connectors
4) Check voliage between terminals (1), iy,
(B and ground with GONSULT or ® 15A fuse
tester. e Harness continuity
Voitage: Battery voliage between fuel pump
0K relay and fuse
e Harness continuity
between fuel pump
relay and ignition switch
If NG, repair harness or
connectors.
)
NG

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF".

2) Disconnect fuel pump harness con-
nector and fuet pump control unit har-
ness connector.

3) Check harness continuity between
terminal (3 and ®, @, ®, terminal
and ().

Continuity should exist.

268

lOK

®

EF & EC-150

Repair harness or con-
nectors.
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l[i] wEs A FUEL PUMP CONTROL (Not self-diagnostic item)
% / El ®
-E-E  CONNECTOR|
- 1e -8
' 'I nl&tuwitl E @H
e CHECK OUTPUT SIGNAL CIRCUIT. NG_‘ Check the following.
1) Disconnect ECM harness connector. | @ Harness connectors
= 2) Check harness continuity between @, ED MA
g @J ECM terminal and terminal 3@, @ Harness conlinuity
— ECM terminal (& and terminal (), between ECM and fue!
MEF175E ECM terminal @ and terminal (@). pump relay EM
Continuily should exist. e Harness continuity
OK between ECM aer fuel LC
pump control unit
If NG, repair harness or
connectors.
CHECK GOMPONENT NG | Replace fuel pump relay.
{Fuel pump relay). " FE
Refer to “Electrical Components
Inspection’”.
(See page EF & EC-224.) AT
i OK
r
PD
CHECK COMPONENT NG_ Replace fuel pump relay.
(Fuel pump). "
Refer to "'Electrical Components EA
Ingpection’.
(See page EF & EC-218.)
lox RA
CHECK COMPONENT NG_ Replace fuel pump control o
{Fuel pump control unit). "1 unit. BR
Refer to ""Electrical Components
Inspection’. sT
{See page EF & EC-218)) '
0K
¥ BF
Check ECM pin terminals for damage or
the connection of ECM harness
connector, HIA&
\ 4
EL
INSPECTION END 2L

EF & EC-151 269



TROUBLE DIAGNOSES

Diagnostic Procedure 27

IACV-AAC VALVE (Not self-diagnostic item)

TACY-
AAC
YALVE

@

il 1]

=s |

BRAW
R

T11==BRAW

Y

%

Blue)

(Ery
hag

R B R

RS- EEREEE|nnsns=sun|0|RREn

ECM (ECCS
cortrol
module?

ine control
ness)

i Not inspection line

|

: Ingpection line

[GNITION SWITCH |
ON or START

up

1)

FUSE BLOCK
Refer to +«PONER
SUPPLY ROUTING*
in EL section. )

R
% Main harness?

waw
|

EESRERRERE

EEEREEZEST)

JGINT
CONNECTOR-F
(Black)

MEF$30E

Harness layout

harness connector ~

MEF108E

~JACV-AAC valve
harnaess connector

MEFI50E

270

EF & EC-152
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B 1ACV-AAC/Y SYSTEM I

LET ENGINE IDLE
THEN
TOUCH START
(A/C SW-LIGHT SW OFF]

NexT || START |

MEF176E

MacTive TesTR [

IACV-AALHNY
OPENING

50%

= = MONITOR = ==
CMPS-RPM{POS} 1200rpm
MAS AIR/FL SE 141V

COOLANT TEMP/S B4°C

] IJI
%GH UP_J[DWN][Qd

SEF388N

IACV-AAC VALVE (Not self-diagnostic item)

INSPECTION START

A4

EHECK OVERALL FUNCTION.

1) Start engine and warm it up suifi-
ciently.

2) Check idle speed.
650+ 50 rpm
(A/T in “N’’ position)

3) Perform "IACV-AAC/V

TEST"” mode with CONSULT.
OR

QK

Y

™ IACV-AAC valve
harness connector

MEF982E
'E DISCONNECT
& 4 €
v
® O
\ad?
SEF2481,
NISCONNELT

] 29
HS. EE ) 1s.

1——|

o conmecrog]

CONNECTUR

11

x|

D'SCONNECT

€

3) Select "IACV-AAC/YV
OPENING" in "ACTIVE TEST"
mode with CONSULT.

4) When touching “Qu’" and
“Qd'"', check that engine speed
changes accerding to the
IACV-AAC valve opening per-
ceniage.

OR

SYSTEM" in “FUNCTION

3) Disconnect IACV-AAC valve
harness connector.
4) Make sure that idle speed

drops.
lNG
E

INSPECTION END

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect IACV-AAC valve harness
connector.

3) Turn ignition switch "ON"".

4) Check voltage between terminal ()
and ground with CONSULT or tester.

Voltage: Baltery voltage

NG

OK

Check the following.

e Harness connectors
&D, WD

e Joint connector @MET)

o 10A fuse

e Harness conlinuity
between |IACV-AAC
valve and fuse

H NG, repair harness or

connectors.

CHECK QUTPUT SIGNAL CIRCUIT.

1} Turn ignition switch "OFF".

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminal (I and terminal (@.
Continuity should exist.

NG

MEF179E

lox

®

EF & EC-153

Repair harness or con-
nectors.

MIA

EM

LG

271
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IACV-AAC VALVE (Not self-diagnostic item)
®

CHECK COMPONENT NG [ Replace IACV-AAC valve.

{(IACV-AAC valve).

Refer to “Efectrical Compcnents
Inspection”’.

{See page EF & EC-223)

QK

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

INSPECTION END

272 EF & EC-154
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Diagnostic Procedure 28
POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

POWER STEERING
OIL_PRESSURE @&l
SWITGH

%

=G up

55 %t

33 EM
€ngine |
contro r FUSE BLOCK
e ’ - Refer to 7 BOWER
herness-3 IGNITION SWITCH SUPPLY ROUTING”

ON or START in EL section.) L@

[T T T

I T T

§

% 1

% 7 & ¢ ¢
Hil

Lo @l
= € @A)
il Bl e ® FE
Al LO—B R R %‘@w AT
{Engine control (B lue) (Main harness)
\ harness?
PD
: Models with actlive suspension —_— : Ingpection |ine FA
@: Except (B3 —— : Not inspection line
ECM (ECCS
contrat
moadule? 'FMA\“
MEFS831E
Harness layout B[
(=)
< 7 f - | Models without active suspension/
|~
“@ 5' / \ Engine control /
i RV : sub-harness-3
SN 7 " < TP % connector ST
,5‘ i Ny, ~ N\
Ev e N
\\
S BE
Y e
vo3 N
A HA
ECM \
harness connector ~  MEF108E MEF951E
EL

Models with active suspension |
/ {5 X Engine control sub-

slio

EF & EC-155 273
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POWER STEERING OIL PRESSURE SWITCH (Not self-

B PW/ST SIGNAL CIRCUIT it diagnostic item)
HOLD STEERING WHEEL
IN A FULL
INSPECTION START
LOCKED rosmioN
THEN
TOUCH START v
CHECK OVERALL FUNCTION. OK_ INSPECTION END
=™ 1) Turn ignition switch “ON"". g
[ nexr |[ _START | 2) Perform “'PW/ST SIGNAL
SEF200L CIRCUIT" in "FUNCTION
TEST" mode with CONSULT.
o
#MONITOR #NO FAIL [} “fg)y 1 Slart engine.
= 2) Check power steering oil pres-
PW/ST SIGNAL OFF sure swilch signal in “DATA
MONITOR" moede with CON-
SULT.
Steering is neutral: OFF
Steering is turned: ON
OR
1) Start engine.
2) Check voltage between ECM
L RECORD I terminal 40) and ground under
SEF591) the following conditions.
Voltage:
When steering wheel is
r— Y ey turned quickly.
Bl
(__Ecq I GONNEGTCIR[I . E] Battery vollage
40 Except above
Approximately 0V
ok
& e
@ O B
c R, CHECK POWER SUPPLY-I. NG | Gheck the following.
@ 1) Stop engine. | ® Harness connectors
2) Discannect angine control sub-har- ,
= ness-3 connector. e 10A fuse
MEF180E| | 3y Turn ignition switch “ON"'. ® Harness continuity
4) Check vollage belween terminal (b} between angine control
’E or (8 and ground with CONSULT or sub-harness-3 connec-
"Efjcl' tester. tor and fuse
- T L Veoltage: Battery voltage If NG, repair harness or
AT s &} oK connectors.
A [rk/
A
5 o CHECK INPUT SIGNAL CIRCUIT-I. NG | Repair harness or con-
L =5 1) Turn ignition switeh "“OFF". | nectors.

I ———

@

SEF201L

2) Disconnect ECM harness connector.
3) Check harness continuity between
ECM terminal @0 and terminal (&) or

®.

Continuity should exist.

DISEDNMECT

E ES % E@ D&ﬁr
e Heoweoron]) iy |

&

3]

lOK

®

MEF181E

274

EF & EC-156
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D] POWER STEERING OIL PRESSURE SWITCH (Not self-
o DISCONREET DISCONNECT diagnostic item)
“de A
[
Alr(s ®
d JacE o
i) DISCONNECT
A€ o
Q CHECK POWER SUPPLY-II. NG | Repair harness or con- VA
Y= . \ . -
C'ﬁ:a .. ) 1) Disconnect power steering oil pres- nectors.
sure switch harness connector. N
SEF203L| | 2) Check harness continuity between W
terminal @ and terminal (@ or (8.
Continulty should exist. e
=N DISCONNELT "Eii DISCOKNELT ’L{_’
d€) A6 oK
2 /qlrs
b D |
oV e CHECK INPUT SIGNAL CIRCUIT-N, NG | Repair harness or con-
15 &3 1) Check harness continuity between | nectors.
- terminal (I and terminal (0 or (D), FE
((r@ ) Continuity should exist.
SEF204L OK AT
Y
CHECK COMPONENT NG | Replace power sleering BD
(Power steering oil pressure switch). | oil pressure switch.
Refer to “'Electrical Components
Inspection’’. FA
(See page EF & EC-225.)
OK
RA
Check ECM pin terminals for damage or BR
the connection of the ECM harness con-
nector.
§T
Y
BIF
INSPECTION END
[l
EL

EF & EC-157 275
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Diagnostic Proced

INHIBITOR SWITCH (Not self-diagnostic item)

ure 29

INHIBETOR SWITCH Black)

JOINT
CONNECTOR-F

up IGNITION SWITCH
' ON or START
R EUSEtBLDgéWER N
ster [= .
SOPBLY ROUTING + Inspection
in EL section ) _
[14
a
S
(]
(Engine @
control
harness) Lot Main harnegs
@)|[ = .
Blue) SL
= P
-~ (=]
e 1]
™ m
£7Q win
wopl 2°
“3
RN
w0 Y]
u
L
= (Engine
roam
. harness?
| | [ sy Lev
B
& 5 FIRINID GBY%
or N[OT3[Z
& 1o [0
21818
(o] w[e) (@] w](s]
A1O[TT]
ST 1 Vo= i o b
contro 6 O [ o
moduie) C 7 3 E?i E
15
2} C S &
9 e - -
BOJY GROUND

lime

: Not inspection line

BREE

PARKS
NEUTRAL
POSITION
RELAY

MEF@32E

Harness layout

SEFB33J

Under the vehicle” s et/
— Inhibitor switch

harness connector

SEF634.J

276
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B NEUTRAL POSI sw CKT
SHIFT

out of N/P posimon
THEN

TOUCH START

‘ulu
[ |L__START

SEF380N

wMONITOR & NO FAIL

START SIGNAL ON
CLOSED TH/POGS ON
AlR COND SIG  OFF
NEUT POSI SW  ON

L]

I RECORD

MEF983E

INHIBITOR SWITCH (Not self-diagnostic item)

INSPECTION START

&

| ECH —'ﬂ cuﬂnecroni
44

v,
:xb

(2]

DISCONNECT

MEF194E

I[+T=]

3 24

DISGONNECT

€

V]
GRS
SE-F636J
M_i MSCONNELT
4 €
=]
calbl<]d
\e|f|9lh/
B Oy
) @
SI:FGS?J

B Y &l
CHECK OVERALL FUNCTION. OKb INSPECTION END
1) Turn ignition switch ""ON”".
Ig 2) Perform "NEUTRAL POSI SW
CKT" in “FUNGTION TEST" Check the following. MA
— OR ————— CONTINUITY
=z 1) Turn ignition switch “ON’". BETWEEN INHIBITOR
in “DATA MONITOR" mode 1) Turn ignition switch
with CONSULT. “OFF™
“N" or “P" position: ON 2) Disconnect inhibitor
Except above: OFF swiich harness con- | LG
- OR " nector.
1) Shift selector lever to “'P 3) Turn ignition switch
position. “ON'".
2) Disconnect ECM harness con- 4) Check voltage
nector. e between terminal
3) Turn ignition switch “"ON". @ and ground with
4) Check harness continuity CONSULT or tester. :
between ECM terminal @ and Voltage: Batlery Fie
body ground. voltage
Continuity should exist. If NG, check the
5} Shift sefector lever to “N” following. AT
position. o ® Joint connector
6) Check harness continuity D
between ECM terminal & and o 10A fuse
body ground. . # Harness continu- D)
Continuity shouitd exist. ity between fuse
NG and inhibitor
B l switch
NG If NG, repair har- FA
CHECK POWER SUPPLY. |3 CHEGK g;;ﬁ'é’éegmfs-
1) Turn ignition switch “OFF". CONTINUITY
2) Disconnect Park/Neutral position BETWEEN INHIBITOR RA
relay.
3) Make sure that selector lever is in a‘ggr%rlbﬁg;?%ﬂ
“N" paosition. RELAY
4) Turn ignition switch "ON"". Lo . 2
5) Check voltage between terminal (1) H Ig?ngn'tmn switch BR
and ground with CONSULT or tester. : ,
k h ti-
Voltage: Baltery voltage 2) :1:3,?; betav:r'ggﬁstg:)r:ii
6) Shift selector lever into "P'" position, nal (@ and (D ("N &T
7) Check voltage between terminal (D osition), terminal
and ground with CONSULT or tester. p@ and ® ("
Voltage: Ballery voitage position)
oK Continuity should BF
exist.
If NG, check the fol-
lowing.
» Joint connector A
& Harness connec-
tors @ y EI_L
e Harness continuity
between inhibitor
A 4 switch and Park/
Neutral position
® relay
If NG, repair harness
or connectors.
CHECK COMPONENT
{Inhibitor switch).
Refer to “Electrical
Components
Inspection’.
(See page EF & EC-224.)
EF & EC-159 277
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D] _ DISCONNECT _ DISCONNELT
€
[a] ]
/a]b]edy
oan el Tl5ih
&
SEFG38J
[a] DISCONNECT
.1
st L
(&
— SEFG39J
F

= DISCONMNECT
k)
A€

ECH___[o| CONNECTOR]|

MSCONNECT

G
18,

MEF184E

278

INHIBITOR SWITCH (Not self-diagnostic item)

®

CHECK GROUND CIRCUIT. NG | Repair harness or con-

1) Turn ignition switch “OFF". "] nectors.

2) Check harness continuity between
terminals (@, $ and body ground.

Continuity should exist.
OK

CHECK INPUT SIGNAL CIRCUIT. NG | Gheck the following.

1) Check harness continuity between "| @ Harness connectors
ECM terminal 44 and terminal (8). D, @D
Continuily should exist. ¢ Harness connectors

oK @D, €

& Harness continuity
between ECM and Park/
Neutral position relay

if NG, repair harness or

connectors.

k 4
NG | Replace Park/Neutral

CHECK COMPONENT
(Park/Neuiral position relay).
Refer to “Electrical Components
Inspection”.

(See page EF & EC-224.)

¥

OK

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

INSPECTION END

EF & EC-160

position relay.
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Diagnostic Procedure 30
VALVE TIMING CONTROL (Not self-diagnostic item)

wann R ] |
LENOLD SOLENOID IGNITION SWITCH
VALVE-LH YALVE-RH ON or START
ER up MA

GrED @

. =\ o USE B0 B

| | WELSDS
YOG ¥ . E @

,
L

ARBED!

(B fue}

R P B TR ®

RS EENaianaxseestt ) cHASAREus|mee o

(Eramg;\remgs)contror ) %% R tMain harness) | FE
: AT
&
PO
— : Inspection line
— — . Not inspecti li i
nopoction e L — FA
(Black
ECH{EC?S
modul =) RA
MEFS33E
Harness layout
BR
>/VTC solenoid valve ST
harness connector
for right bank
Bl
A
harness connector >  WMEF108E MEFS53E EL

MEFB54E

EF & EC-161 279
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]

W ACTIVE TEST B D
VALVE TIMING S0OL

INSPECTION START

VALVE TIMING CONTROL {Not self-diagnostic item)

TION.

F [[_ecn_[of connector] 2‘5
A
o

T

1) Stop engine.

2) Jack up drive wheel.

3) Start engine and warm it up suffi-
ciently.

4) Shift selector lever to any position
except "N or "'P" position.

5) Check voltage between ECM terminal
and ground under the following
conditions with CONSULT or tester.
Voltage:

Y

OFF
= ==MONITOR = == = A
CMPS:RPM {POS) 650rpm |! <
IACV-AAC/V 15% CHECK MECHANICAL FUNCTION. oours INSPEGTION END
1 @ 1) Start engine and run it at idie. "
2) Perform “VALVE TIMING SOL”
ON/OFF
[CON”[[ovors | eI in “AGTIVE TEST" mode with
SEF3BIN CONSULT and make sure that
improper idle condition occurs.
o
= o L ; ) .
“ ECH [0 GONNECTﬁ” e @ 1} Connect a suitable jumper
102 - - wire between ECM terminal
(Lﬁm (d08) and body ground.
2) Start engine and make sure
A that improper idle condition
(6, ] occurs,
A
Does not occur,
I B I
vEertese| | CHECK ELECTRICAL GONTROL FUNC- | OK | GHECK COMPONENT

{(VTC solenoid valve and
VTC valve).

Refer to “"Electrical Com-
ponents Inspection’.
{See page EF & EC-223,
224.)

NG

4) Check voltage between terminal (&)

= DISCONNECT
Tz

l.L,l: DISCOMNNELT
A€ A€
[ EcM | CONNECTOR]|

(&)

MEF188E

and ground with CONSULT or tester.
Voltage: Battery voftage

OK

®

280

EF & EC-162

MEF187E Quickly depress accelerator pedal,
then quickly release it. A
DISEONMECT Approximately 0V Replace malfunctioning
i 5) -
'ﬂ_' s At idle component(s).
Baltery voltage
NG
@ V
©_G CHECK POWER SUPPLY. NG_ Check the following.
‘.)Iﬁ 1) Stop engine. | @ Harness connectors
2l 2) Disconnect VTC sofenoid valve har- @2, D
= ness connector. ¢ Joint connector @2z0p
SEFE11J| | 3) Turn ignition switch “"ON’". e 10A fuse

e Harness continuity
between VTC solencid
valve and fuse

If NG, repair harness or

connectors.




TROUBLE DIAGNOSES

)

VALVE TIMING S/v CKT R

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

[vexr NG [~ 1

SEF210L

VALVE TIMING CONTROL (Not self-diagnostic item)

®

CHECK OUTPUT SIGNAL CIRCUIT.

1} Turn ignition switch “"OFF".

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminal and terminal @.
Conlinuity should exist.

NG

oK

'

Repair harness or con-

"] nectors.

CHECK COMPONENT
(VTC solenoid valve).
Q Perform “VALVE TIMING S/V
CKT" in "FUNCTION TEST"
mode with CONSULT.

NG

OR -
Refer to “Electrical Componenis
Inspection’'.
(See page EF & EC-223)

oK

A 4

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

INSPECTION END

EF & EC-163

Replace VTC solenoid

71 valve,

ST

BIF

HA

281
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Diagnostic Procedure 31
CANISTER PURGE CONTROL (Not self-diagnostic item)

IGNITION SWITCH

FUSE BLOCK
Ta {Refer to ~POWER
& SUPPLY ROUTING~
in EL section

| i
=t

8—GY

{Blue)

[=] (Engine control " @
harness)
G

—  Inspection line

eI T
=
m

Main harnesg!

@)=

— : Not inspection |line

T
CONNECTOR-F

(Black)
ECM (ECCS
control
mogu f e)
MEF934E
Harness layout
Wiy 77

GCanister control solenoid

harness connector~ MEF108E

282 EF & EC-164
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k A I N
7—-\\___\Vacuurn hose connected ﬁ/

INSPECTION START

¢

r

CANISTER PURGE CONTROL (Not self-diagnostic item)

[C_Ecn__[of conneEToR]|

8

MEF180E

OK

®

EF & EC-165

CHECK VACUUM SOURCE TO ACTI- OK__ CHECK COMPONENT.
! VATED CARBON CANISTER. "I (Activated carbon canis-
to activated carbon eanister 1) Start engine and warm it up suffi- ter)
AN e SEF212L ciently. (See page EF & EC-230.)
2) Perform diagnostic test mode Il (Self- It NG, replace activated
IE = = iy diagnostic results). Make sure that carbon canister.
“ ECH_ [0 CUNNECTURI' e diagnostic trouble code No. 11 and 12
8 are not displayed.
A= 3) Stop engine and jack up drive wheels.
@2 .‘L I ‘ 4) Disconnect vacuum hose to activated
KD @J carbon canister and restart engine.
C—“//—(ﬁ—ﬁ 5) Make sure that vacuum exists under
™ the following conditions.
(iﬁ) 4 At idle:
' . ; Vacuum should not exist.
MEF 189E Engine speed is about 2,000 rpm (in
1" position)
’ Vacuum should exist.
@f,%—,;':’_:_
Crack NG
), B
Clogging .;O CHECK CONTROL FUNCTION. OK | Gheck vacuum hose for
1) Check voltage between ECM terminal clogging, cracks and
— {® and ground with CONSULT or proper connection.
tester under the following conditions.
R improper connection Voltage:
' SEFB16F Atidle
Approximately 0V
[s] Y B Engine speed is about 2,000 rpm (in
falbh | 4N “1" position)
Battery voltage
C:‘ ) NG
£
® € D
}){b CHECK POWER SUPPLY. NG | Check the following.
1) Stop engine. ¢ Harness connectors
- 2) Disconnecl canister contral solenoid @) . WD
SEFBDA. valve harness connector. e Joint connector @&
3) Turn ignition switch “ON"". o 10A fuse
4) Check voltage between terminal (&) ¢ Harness continuity
Cag "aa LT e g DISCONNEST and ground with CONSULT or tester. between canister con-
HS. P 15, EED Voltage: Battery voHage trol solenoid valve and

fuse
If NG, repair harness or
connectors.

MA

EM

L&

PD

)

BIF

H&

EL

283
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284

CANISTER PURGE CONTROL (Not self-diagnostic item)

®

CHECK QUTPUT SIGNAL CIRCUIT,

1} Turn ignition switch “OFF"'.

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminal and terminal @).
Continuity should exist.

OK

NG

Repair harness or con-
nectors,

CHECK COMPONENTS

{Canister control solenoid valve).
Refer to “Electrical Components
Inspection™.

{See page EF & EGC-220.)

NG

OK

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

INSPECTION END

EF & EC-166

Replace canister control

| solenoid valve.
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Diagnostic Procedure 32
COOLING FAN CONTROL (Not self-diagnostic item)

P = Inspection line @ﬂ
‘ —— : Not Inspection line

@ : Models for U S A

(N) : Models for CANADA MA

FUSE BLDgK

@D Gsfer teooED
in EL section ) [ENLTLON SWLTCH
2 G/ D) JOINT
Ergine 3 cesa CONNECTOR EM
contral Main n
harness; harness)

o — )
S==BR/Y BR-Y BR-Y

\ Brown:

LC

COOLING

g R FAR RELAY
& T3 @
m n ©B 5§79 ) @
i = S =, .. S|
Fou| I BE
23l C]D] n
= Ay
i 1t 82 3,0 @: (B gooLing
,—‘[— IETE g 83 SR ORGD = FE
El B [f_jl D:D:D:I:I:I:D U & “::;;%’ @ﬂ
5 % (24
35 5 ——— | AT
@raw| 177 17 9% il
b i1 E4E :

2

oy 2:7 )

FUSE AND FUSIBLE LIRK ”DD
{In RELAY BOX»

FR‘

e R E R TR

e R P o R T T

BooY
b e B W S ) &1 204 1o} GROUND H
ECM (EGCS = ;
control BATTERY ’—Bf"‘—l:@“‘§ %m@j— W — é(%nECTOR FA
modu | &) O Fieoado Orange?
FUSIBLE LINK COOLING
HOL DER AL ING FAN MOTar
(I RELAY BOX» PAN HOTOR HA
MEF335E
Harness layout -
_ _ BR

T

@ NN

Cooling fan mot
ctor

harness connector ™  MEF108E MEF956E

EL
=Y . T
© Cooling fan relay-2 (U.S.A.)

 Cooling fan relay-1 [CAl
L~

Cooling fan
refay-1 (U.S.A)

MEF857F MEFS58E

EF & EC-167 285
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B COOLING FAN CIRCUIT

COOLING FAN CONTROL (Not self-diagnostic item)

DOES

Models for CANADA

COOLING FAN

ROTATE AND STOP
EVERY 3 SECONDS?

INSPECTION START

[Re | NO J[VES |

v

SEF383N

>

BACTVETESTE []
LOW

COOLING FAN

CHECK COOLING FAN OPERATION.
1) Disconnect A/C pressure switch har-
ness connector,
2) Turn ignition switch “"ON".
3) Perform “COOLING FAN
CIRCUIT" in "FUNCTION
TEST'™ mode with CONSULT.
OR

OK

Y

= == = MONITOR = == ==
COOLAN TEMP/S  177°F

SEF382N

Cooling fan

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

¢ The cooling fan control system
for Canada carries out the
1-step control [OFF/ON] while
“QFF”, “LOW” and “‘HI” are
being displayed on the CON-
SULT screen.
OR

O E B

MEFI85E

286

2} Start engine.

3) Set ternperature lever at full
cold position.

4) Turn both A/C swilch and
blower fan switch "ON".

5) Run engine at idle for a while
with air conditioner operating.

6) Make sure that cooling fan
begins to operate.

lNG

@

EF & EC-168

INSPECTION END
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B

EDE]

[

A€ 6

!

MEF987E

@

L.

Q!

- o

DISGONNECT - DISCONNEGT
€ &
[ 1 prt——

&

8]

|

J

MEFO11F

D]
A€ % CAE

Py

t

Q]

T
|| EcM |0 couwmoﬂ
5

3]

MEFDB89E

COOLING FAN CONTROL (Not self-diagnostic item)

®

CHECK PCWER SUPPLY.

1} Turn ignition switch “OFF"".

2) Discannect cooling fan relay-1.

3) Turn ignition switch "ON"".

4) Check voltage between terminals (@),
(® and ground with CONSULT or
tester.

Voltage: Batlery voltage

NG

oK

v

Check the fellowing.

™.
¢ Harness connectors

@B . ¢
e Joint connector (EiD
e 10A fuse
& 30A fusible link
e Fusible link holder
e Harness continuity
between cooling fan
relay-1 and fuse
& Harness continuity
between cooling fan
relay-1 and battery
If NG, repair harness or
connectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “CFF".

2) Disconnect cooling fan motor harness
connectlor.

3) Check harness continuity between
terminal and terminal (1), termi-
nal (B and body ground.

Continuity should exist.

NG

oK

Repair harness or con-
nectors.

CHECK OUTPUT SIGNAL CIRCIAT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
ECM terminal (8 and terminal (3.
Continuity should exist.

NG

OK

EF & EC-169

Check the following.

"| @ Harness connectors

58 , @iy

e Harness connectors
D, €M

# Harness continuity
between cooling fan
relay-1 and ECM

If NG, repair harness or

connectors.

287
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288

COOLING FAN CONTROL (Not self-diagnostic item)

;

CHECK COMPONENT

(Cooling fan relay-1).

Refer to ""Electrical Components
Inspection’'.

(See page EF & EC-225.)

NG

Replace cooling fan relay.

oK
Y

CHECK COMPONENT

(Cooling fan motor).

Refer to ""Electrical Components
Inspection”,

(See page EF & EC-225.)

NG

Replace cooling fan

J, OK

Check ECM pin lerminals for damage or
the connection of ECM harness connec-
tor.

¥

INSPECTION END

EF & EC-170

| maotor.
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H COOLING FAN CIRCUIT I

DOES
COOLING FAN
ROTATE AND STOP
EVERY 3 SECONDS?

[ Next ][ NO ][ YES |

SEF383N

COOLING FAN CONTROL (Not self-diagnostic item)

Models for U.S.A.

INSPECTION START

!

W ACTIVE TESTEH []
COOLING FAN LOW
= == MONITOR= = =
COOLAN TEMP/S  177°F
SEF382N

Couoling fan

1L (8] o B

MEF985E

CHECK COOLING FAN LOW SPEED

OPERATION.

1) Disconnect A/C pressure switch har-
ness connectlor.

2) Disconnect coaling fan relay-2.

3) Turn ignition switch “ON"".
4) Perform "“COOQOLING FAN
CIRCUIT" in “"FUNCTION
TEST"” mode with CONSULT.
OR

NG

4) Perform “COQLING FAN™ in
“ACTIVE TEST"” mode with
CONSULT.

OR

3) Start engine.

4) Set temperature lever at full
cold position.

5) Turn both A/C swiich and
blower fan switch ""ON"'.

6) Run engine at idle for a while
with air conditioner operating.

7) Make sure that cooling fan
beging to operate at low

speed.
lOK
©

EF & EC-171

Check cooling fan tow

" | speed control circuit.

(Go to [PROGCEDURE A |)

MA

EM

LC

FE

AT

PB

FA

RA

ST

BF

HA

EL

289
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B COOLING FAN CIRCUITH

DOES
COOLING FAN
ROTATE AND STQP
EVERY 3 SECONDS?

[ Next || NO ]| YES |

COOLING FAN CONTROL (Not self-diagnostic item)

©

CHECK COOLING FAN HIGH SPEED
OPERATION.
1) Turn ignition switch “"OFF".
2) Reconnect cooling fan relay-2.
3) Turn ignition switch “ON’".
4) Perform “COOLING FAN
CIRCUIT" in “FUNCTION
TEST" mode with CONSULT
and make sure that cooling fan
operates at high speed.
OR

NG

4) Perform “COOLING FAN" in
"ACTIVE TEST" mode with
CONSULT and make sure that
cooling fan operates at high
speed.

OR

SEF38aN
BACTVETESTR [
COOLING FAN HiI
= = = MONITOR = = =
CCOLAN TEMP/S  177°F
M | LOW || OFF |
SEF384N
.
. Engine coolant
Cogling fan temperature sensor

harness connector

oA €

1500
resistor

MEFS86E

.iE\. 3) Disconnect engine coolant
> temperature sensor harness
connector.

4) Connect 150Q resistor to
engine coclant temperature
sensor harness connector.

5) Restart engine and make sure
that cooling fan operates at

high speed.

290

OK

L 4

INSPECTION END

EF & EC-172

Check cooling fan high

| speed control circuit.

(Go to [PROCEDURE B })
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msmmqscr
= ()
1

(2

3]

1

r"\

i

MEFQ87E

@
@

DISCQNNECT “ DLSCONéNEch

1 i,

[z

5

i

»

MEFS88E

-

. DISCONNECT “ & ]

ECM

DISCONNECT

€

-

GONNECTOH ]

|

[Q]

COOLING FAN CONTROL (Not seli-diagnostic item)

PROCEDURE A

INSPECTION START

CHECK POWER SUPPLY.

1) Turn ignition switch ""OFF"".

2) Disconnect cooling fan relay-1.

3) Turn ignition switch "ON’'.

4} Check voltage between terminals (3,
(8 and ground with CONSULT or
tester.’

Voltage: Battery voltage

NG

Check the following.

OK

!

"] @ Harness connectors

6> , E
¢ Joint connector (Eid)
e 10A fuse
o 30A fusible link
o Fusible link holder
e Harness continuity
between cooling fan
relay-1 and fuse
e Harness continuity
between cooling fan
relay-1 and battery
If NG, repair harness or
connectors.

MEFY89E

CHECK GRQUND CIRCUIT.

1) Turn ignition switch “OFF".

2) Disconnect cooling fan motor harness
connector.

3) Check harness continuity between
terminal and terminal (1), termi-
nal () and body ground.

Centinuity should exist.

NG

OK

| !

Hepair harness or con-

" nectors.

CHECK QUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
ECM terminal (8 and terminal (3.
Continuity should exist.

NG

OK

EF & EC-173

Check the following.

I
# Harness connectors

@ . @

& Harness connectors
@5, €@

# Joint connectors €D

® Harness continuity
between cooling fan
relay-1 and ECM

If NG, repair harness or

connectors.

A

EM

LG

[

EL

291
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COOLING FAN CONTROL (Not self-diagnostic item)

®

l

CHECK COMPONENT

(Cocling fan relay-1).

Refer to “'Electrical Components
Inspection”.

(See page EF & EC-225)

NG

Replace cooling fan relay.

OK

4

CHECK COMPONENT

(Cooling fan motor).

Refer lo “'Electrical Components
Inspection’'.

{See page EF & EC-225.)

NG

Replace cooling fan

lOK

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

¥

INSPECTION END

A€ G

ENEL

@ C

—S— n

!

MEFS87E

PROCEDURE B

INSPECTION START

r

4

"1 motor.

<
€ €

=

@F";'
Lﬁ@ﬁj_

3]

MEFS90E

CHECK POWER SUPPLY.

1) Turn ignition switch "OFF".

2} Disconnect cooling fan relay-2.

3) Turn ignition switch “ON",

4) Check voltage between terminals (3,
@& and ground with CONSULT or
tester.

Voltage: Battery voltage

NG

Check the following.

292

OK

®
EF & EC-174

e Harness continuity
between cooling fan
relay-2 and joint con-
nector (E)

& Harness continuity
between cooling fan
relay-2 and 30A fusible
link

If NG, repair harness or

connectors.
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COOLING FAN CONTROL (Not self-diagnostic item)
@; DISCONNECT ™y o DISCONNECT @
AE B A€ |
-~ , _
lL EcM o[ coNNECTOR]| 1 . Gl
. — 3 CHECK GROUND CIRCUIT. NG | Repair harness or con-
L6} 1} Turn ignition switch "“OFF". " | nectors.
‘ @ 2) Disconnect cocling fan motor harness MA
connector.
3) Check harness continuity between
MEFs1E( |  terminal (B and terminal @), termi- EM
nal (8} and body ground.
Continuily should exisi.
oK LC
!
CHECK QUTPUT SIGNAL CIRCUIT. NG | Check the following.
1) Disconnect ECM harness connector. " | @ Harness connectors
2) Check harness continuity between 8, @i EE
ECM terminal (3 and terminal 3. @ Harness connectors
Continuity should exist. e, €
oK e Harness continuity AT
between cooling fan
relay-2 and ECM
If NG, repair harness or P@
connectors.
v
. FA
CHEGK COMPONENT NG_ Replace cooling fan relay.
(Cooling fan relay-2). T
Refer to "'Electrical Components BA
Inspection’'.
{See page EF & EC-225)
loK BR
CHECK COMPQONENT NG | Replace cooling fan
(Cooling fan motor). | motor. ST
Reter to "Electrical Components
Inspection’". 5
(See page EF & EC-225) BF
l oK
HA
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. EL
¥
INSPECTION END

EF & EC-175 293
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lever

Throttle valve

SEF046H

Diagnostic Procedure 33 — Symptom — High

Idling after Warm-up
(1]

CHECK FAST IDLE CAM.
Does fast idle cam keep cam follower
lever released?

No

Check fast idle cam

adjustment. (See page EF
& EC-225))

Yes

¥

02 SEN

B ACTIVF
SELF-LEARN
CONTROL

TEST B
100% [

R100%

MONITOR == == =—

CMPS.RPM(POS)
COOLAN TEMP/S

02 SEN-R
A/F ALPHA
A/F ALPHA-R

650rpm
77°F
0.16v
017V
92%
96%

CLEAR

SEF353N

CHECK INTAKE AIR LEAK.

1. Select "SELF-LEARNING
CONT" in "ACTIVE TEST"
mode.

2. Clear the seif-learning control
coefficient by touching
“CLEAR™.

3. Does the engine speed drop?

Yes
I

~

DISCONNECT

e
o

MEF686D

CR
1. Disconnect mass air flow sen-
@ sor harness connectors.
2. After slarting and running
engine for at least 30 seconds

at 2,000 rpm, does the engine
speed drop?

No

Y

Discover air leak location

"1 and repair.

CHECK THROTTLE LINKAGE.

1. Check that throttle linkage moves
smoothly.

2. Confirm that throttle vaive both tully
cpens and {ully closes.

NG

CK

\

INSPECTION END

SEF4586J

294

EF & EC-176

Repair throttle linkage or

" sticking of throttle valve.
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DISTONNECT

A/

FA A

™
1
'

it

-]

SEF307G 1

Diagnostic Procedure 34 — Symptom — Hunting

CHECK HEATED OXYGEN SENSOQRS.
When disconnecting heated oxygen sen-
sor harness connectors, is the hunting
fixed?

Yes
B

No

r

Check heated oxygen

"| sensor(s). (See page EF &

EC-103, 139.}

Bactve TesT B [

% % & POWER BALANCE % % %
= = = MONITOR
CMPS.RPM (POS)
MAS AIR/FL SE
IACV-AAC/V

-t
l 5 ”i“ 7 ” 8 l START

€50rpm
1.12v
23%

SEF354N

PERFORM POWER BALANCE TEST.

1. Perform "POWER BALANGE"
l 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 momeniary engine
speed drop?

5

<

DISCONNECT

Yes

'

Y

Go to Y .

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

NG

OK

Repair or replace spark
plug(s).

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering

the blow-by air supply), does the engine
speed rise?

Yes
P

No

(Go to & on next page))

SEF501.]

EF & EC-177

Discover air ieak location

" | and repair.

Gl

MA

EM

LG

FE

AT

RA

BR

BF

HA

EL
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Diagnostic Procedure 34 — Symptom — Hunting
(Cont’d) ®

l
CHECK EGR VALVE. NG | Repair or replace.
Check EGR valve for sticking.

OK

b

A
INSPECTION END

SECS4TA

Diagnostic Procedure 35 — Symptom —
Unstable Idie

1|
CHECK EGR VALVE, NG_ Repair or replace.
Check EGR vatve for sticking. "
oK
v
PERFORM POWER BALANCE TEST. No lGoto @ .

SEC547A = 1. Perform “POWER BALANCE"
in “ACTIVE TEST” mode.

B ACTIVE TEST B D 2. Is there any cylinder which

does not produce a momentary

* % ¥ POWER BALANCE ® % % engine speed drop?

= = = MONITOR = —= = 0

CMPS.RPM (POS)  650rpm R

MAS AIR/FL SE 1.12v When disconnecting each injector

IACV-AAC/V 23% harness connector one at a time,

mz is there any cylinder which does

TEST not produce a momentary engine
m@mm START speed drop?

SEF354N Yes
v
\ DISCONNECT
Eé} CHECK INJECTOR. No . | Gheck injectar(s) and cir-
Does each injector make an operating 1 cuit(s).

sound at idie?

lYes

(Go to @) on next page.)

SEF487)
;
. ¥ - . =
At idle g lick
/:,,r
-— Suitable tpol
71 Cliek
(.‘,,.c "
SEF730L

296 EF & EC-178
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Diagnostic Procedure 35 — Symptom —

Unstable Idle (Cont’d)
Ignition ®
(4
el
CHECK IGNITION SPARK. NG | Check ignilion coil, power
1. Disconnect ignilion coil assembiy " | transistor unit and their
from rocker cover. circuits. (See page EF & MA
2. Connect a known gooed spark plug to EC-98, 130.)
the ignition coil assembly.
3. Place end of spark plug against a EM
suitable ground and crank engine.
4, Check for spark.
OK LG
CHECK SPARK PLUGS. NG | Repair or replace spark
Remove the spark plugs and check for "] piug(s).
fouling, eic. EE
OK
ser1sel| & AT
6] CHECK FUEL PRESSURE. NG; Check fugl pump and cir-
M FUEL PRES RELEASE B =™ 1. Perform "“FUEL PRESSURE 7| cuit. ED
RELEASE” in "WORK
FUEL PUMP WILL STOP BY SUPPORT'' mode in order to
TOUCHING START DURING
\OLE release fuel pressure to zero. BA
CRANK A FEW TIMES AFTER 2. Install fuel pressure gauge and
ENGINE STALL. check fuel pressure.
At idle approx. 235 kPa (2.4 B A
kg/em?, 34 psi)
OR
] 1. Release fuel pressure 1o zero. BR
(Refer to page EF & FC-228.)
2. Install fuel pressure gauge and
check fuel pressure. 5T
OK
BIF
{Go to on next page.)
A
MEF&B8D [EL

EF & EC-179 297
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MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH

Diagnostic Procedure 35 — Symptom —

Unstable Ildle {Cont’d)

NG -

Malfunction
indicator lamp

SEF304N

START

CHECK HEATED OXYGEN SENSOR.

1. Start engine and warm it up suffi-

i =, 2. Perform “"MIXTURE RATIO

NEXT
L ” START I TEST" in "FUNCTION TEST"
MEF689D mode.
OR

r 2 MONITOR NG FAIL D g 2. See .M!R F./C MNT {rlghtl and
left sides)"” in "'Dala monitor”

CMPS-RPM(POS) 2087rpm mode.

M/R F/C MNT LEAN , oo .

M/R F/C MNT-R  RICH 3. Maintaining engine at 2,000
rpm under no-lcad (engine is
warmed up sufficiently.), check
that the monitor fluctuates
between “LEAN" and “RICH"

| RECORD J moere than & times during 10
seconds.
SEF355N

1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN —
RICH — LEAN —
RICH
OR

. Set “Heated oxygen sensor
monitor” in Diagnostic Test
Mode Il. (See page EF &
EC-55.)

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

OK

Replace heated oxygen

" sensor(s).

SEF501J

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the engine
speed rise?

Yes
|-

298

No

(Go to © on next page.)

EF & EC-180

Discover air leak location

| and repair.
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Diagnostic Procedure 35 — Symptom —

B ACV-AACN ADS B[]

¥ % ¥ ADJ MONITOR %% %
CMPS-RPM (POS]  600rpm

CONDITION SETTING
IACV-AAC/HY FIXED

= == = MONITOR
COOLANT TEMP/S  83°C
CLOSED TH/POS O N

CANCEL |

SEF356N

Unstable Idie (Cont’d)
)

8 l

’_CHECK IDLE ADJ. SCREW CLOGGING.
1. Perform "IAGV-AAC/V ADJ" in
"WORK SUPPORT" mode.
2. Can you set engine speed at

600425 rpm (A/T in “N” posi-
tion) by turning idie adjusting

screw?

|ACV-AAC vaive

MEF693D

OR

No

Check for IACV-AAC valve

. Disconnect IACV-AAC valve
harness connector.

2. Can you set engine speed at

600+ 25 rpm (A/T in “N'' posi-

tion) by turring idle adjusting

screw?

Yes

[10) ¥

" | clogging or throttle valve

clogging.

CHECK COMPRESSION PRESSURE.

e Check compression pressure.

COMPRESSION

PRESSURE

SEF309G

Standard: kPa (kg/cm?, psi)/300 rpm
1,276 (13.0, 185)

Minlmum: kPa (kga‘cm’, psl)/300 rpm
981 (10.0, 142}

Difference between each cylinder:

kPa (kg/cm? psi)/300 rpm
98 (1.0, 14)

NG

Check pistons, piston

OK

m v

" | rings, valves, valve seals

and cylinder head gas-
kets.

CHECK ECM HARNESS CONNECTOR.

Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

NG

Repair or replace.

OK

v

TRY A KNOWN GOOD ECM".

¥

INSPECTION END

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

EF & EC-181
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EM
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PD
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SEF3801|

Diagnostic Procedure 36 — Symptom — Hard to
Start or Impossible to Start when the Engine is

Cold

CHECK BATTERY AND STARTER.
Check battery and starter condition.

{Refer to EL section.)

NG

OK

Repair or replace.

Bactve TesT B [

FUEL PUMP RELay  ON
= = =MONITOR = = =
CMPS.RPM (POS)  Orpm

SEF357N

SEF4914J

SEFQ44H
4]
A
G 5
L)
B
SEF3821

300

CHECK FUEL PRESSURE.
1. Turn ignition switch “ON".
2. Perform “FUEL PUMP RELAY"
in "ACTIVE TEST" mode.
3. Pinch fuel feed hose with fin-
gers.
is fuet pressure pulsation fell on
the fuel teed hose?
CR

No

1. Pinch fuel feed hose with fin-
gers.

2. When cranking the engine, is
there any pressure on the fuel

Check fuel pump and cir-

" | cuit. (See page EF &

EC-149.)

feed hose?
Yes
i
CHECK FAST IDLE CAM. No . Check fast idle cam
When the engine is cold, does fast idle ad]ustment. (See page EF
cam keep cam follower lever in posi- & EC-225.)
tion?
Yes
4] '
CHECK IACV-AAC VALVE. YBS‘ Check IACV-AAC valve

When pressing accelerator pedal fully,

can you start the engine.

" | and circuit. (See page EF

& EC-152.)

No

(Go to (® on next page.)

EF & EC-182
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Diagnostic Procedure 36 — Symptom — Hard to

Start or Impossible to Start when the Engine is
Cold (Cont'd)

®
l 6l
CHECK INJECTOR. No _ | Check injector{s) and cir-
1. Remove camshaft position sensor 7| cuit(s). MA
from engine. (Harness connector
should remain connected.)
SEF483J) | 2. Disconnect power transistor harness EM
connector.
) 3. Turn ignition switch ON. {Do not start
Ignition . L@
engine.)
4. When rotating camshaft position sen-
sor shaft, does each injector make an
operating sound?
lYes
6] FE
CHECK IGNITION SPARK. NG | Check ignition coil, power
1. Disconnect ignition coil assembly | transistor unit and their
SEF480. N AT
from rocker cover. circuits. (See page EF &
2. Connect a known good spark plug to EC-96, 130.)
7 the ignition coil assembly. 2
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
P A
lOK
i
CHECK SPARK PLUGS. NG | Repair or replace spark RA
Remove the spark plugs and check for 7| plug(s).
fouling, etc.
SEF156 S BR
OK
B Y
CHECK ECM HARNESS CONNECTOR. NG‘ Repair or replace. ST
Check the ECM pin terminals for dam- "
age or poor connection of ECM harness
BIF
connector.
OK
E RA
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT. "
Refer to page EF & EC-79. EL
OK
10} v
TRY A KNOWN GOOD ECM*
v
INSPECTION END

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

BactvetesT B[]
ON

== MONITOR = = =
CMPS.RPM (POS)  Orpm

FUEL PUMP RELAY

_——— =

SEF358N

;
F &) ¢ &,

At idie Click
c,.
"ﬁ
- Suitable too!
p
7t Cliek
Criey
SEF730L

Ignitian

SEF484.)
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Diagnostic Procedure 37 — Symptom — Hard to
Start or Impossible to Start when the Engine is

Hot

CHECK FUEL PRESSURE.
1. Turn ignition switch "ON"'.
2. Perform "FUEL PUMP RELAY"
in “"ACTIVE TEST"' mode.
3. Pinch fuel feed hose with fin-
gers.
Is fuel pressure pulsation felt on

the fuel feed hose?
OR

No

1. Pinch fuel feed hose with fin-
gers.

2. When cranking the engine, is
there any pressure on the fuel
feed hose?

Yes

Y

Check fuel pump and cir-

| cuit. (See page EF &

EC-149.)

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator
vacuum hose and piug hose.

2. Can you start engine?

Yes

Y

No

Check fuel properties.

CHECK INJECTOR.
Does each injector make an operating
sound at idle?

No

Yes

Y

Check injector(s) and cir-
cuit(s}.

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

NG

OK

(Go to (&) on next page.)

EF & EC-184

Y

Check ignition colil, power
transistor unit and cir-
cuits. (See page EF &
EC-96, 130.}




TROUBLE DIAGNOSES

Diagnostic Procedure 37 — Symptom — Hard to
Start or Impossible to Start when the Engine is
Hot (Cont’d)@

|

CHECK ECM HARNESS CONNECTOR. NG | Repair or replace.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness

connector.
OK
16| |
CHECK ECM POWER SUPPLY AND NG | Repair or replace.

GROUND CIRCUIT.
Refer to page EF & EC-79.

OK

A4

TRY A KNOWN GOOD ECM*.

Y

INSPECTION END

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

EF & EC-185
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TROUBLE DIAGNOSES

Diagnostic Procedure 38 — Symptom — Hard to
Start or Impossible to Start under Normal
Conditions

CHECK BATTERY AND STARTER. NG | Repalr or replace.
Cheack battery and starter operation.
(Refer to EL section.)

¥

SEF380| OK

;

Y
BACTVETEST B[] CHECK FUEL PRESSURE. No | Check fuel pump and cir-
™ 1. Turn ignition switch “ON''", cuit. (See page EF &
2. Perform “FUEL PUMP RELAY" EC-149.)
?ME_?PMC}P;IJSH =5r_',§m= ir'f “ACTIVE TEST" mode.
3. Pinch fuel feed hose with fin-
gers.
Is fuel pressure pulsation felt on the fuel
feed hose?
OR
SEFSETN( | Agn 1. Pinch fuel feed hose with fin-
. . gers.
2. When cranking the engineg, is
there any pressure on the fuel

¥

FUEL PuMP RELAY  ON

feed hose?

Yes

'

CHECK INJECTOR FOR LEAKAGE. YBS_‘ Check injector(s) for leak-

When pressing accelerator pedal fully, " | age.

can you start the engine.

SEF401t No
4
A CHECK INJECTOR. No [ check injectors and cir-

-
Y

N
“» “@ _4 1. Remove camshaft position sensor cuits.
B from engine. (Harness connector )
should remain connected.)
< 2. Disconnect power transistor harness
q 'ﬁ connector.
i) 3. Turn ignition switch ON. (Do not start
N engine.)

seras2l| | 4- When rotating camshatft position sen-
sor shaft, does each injector make an
operating sound?

& Yes

{Go to ® on next page.)

SEF488J

304 EF & EC-186




TROUBLE DIAGNOSES
Diagnostic Procedure 38 — Symptom — Hard to
Start or Impossible to Start under Normal

Ignition Conditions (Cont’d)
®
€l
CHECK IGNITION SPARK. NG | Check ignition coil, power
1. Disconnect ignition coil assembly | transistor unit and cir- MA
from rocker cover. cuits. (See page EF &

2. Connect a known good spark plug to EC-96, 130.)

SEF489J the tgnition coil assembly. ER

3. Place end of spark plug against a

8 suitable ground and crank engine.
4. Check for spark. Le
0K
8 ¥
CHECK SPARK PLUGS. NG | Repair or replace spark
Remove the spark plugs and check for “| plug(s). EE
fouling, etc.
OK
SEF1561 AT
4
CHECK EGR VALVE. NG | Repair or replace. D]
Check EGR valve for slicking. -
[oK
FA
£l
CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace. BA
Check the ECM pin terminals for dam- "
age or poor connection of ECM harness
SECSATA connector. . R
OK
El ST
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT. " BE
Reler to page EF & EC-79. =
oK
HA
m L 4
TRY A KNOWN GOOD ECM*,
EL
v

INSPECTION END

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

SEF492J

Diagnostic Procedure 39 — Symptom —
Hesitation when the Engine is Hot

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

[/ |
Purge fine
Vacuum line
Vapor line .
~ /
Carbon
canister
N
SMA1ETC

No

Y

Check fuel propearties.

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

No

Check purge and vaceum

" lines.

CHECK FOR INTAKE AIR LEAK

When pinching blow-by hose (lowering
the blow-by air supply), does the engine
speed rise?

Yes

No

Y

INSPEGTION END

SEF501J

306

EF & EC-188

Discover air leak location

" and repair




TROUBLE DIAGNOSES

Diagnostic Procedure 40 — Symptom —
Hesitation when the Engine is Cold

SEF501J

CHECK SPARK PLUGS. NG; Repair or replace spark
Remove spark plugs and check for 7] plug(s).
fouling, etc.
OK
CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak location

When pinching blow-by hose (lowering
the blow-by air supply), does the engine
speed rise?

No

L 4

and repair.

Trouble is fixed.

TRY A KNOWN GOOD MASS AIR FLOW
SENSOR.

N Replace mass air flow
" | sensor.

l Trouble is not fixed.

CHECK FOR INTAKE VALVE DEPOSITS.
if there are deposits con intake valves,
remove them.

Y -

INSPECTION END

EF & EC-189
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TROUBLE DIAGNOSES

Diagnostic Procedure 41 — Symptom —
Hesitation under Normal Conditions

CHECK SPARK PLUGS.
Remove spark plugs and check for

NG

fouling, efc.
lox

Repair or replace spark

*| plugts).

—CHECK HEATED OXYGEN SENSOR.

1. Start engine and warm it up suffi-
ciently.

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

Gan

OR

Yes
I

. See “M/R F/C MNT (right and
left sides)’’ in “"DATA
MONITOR"” mode.

3. Maintaining engine at 2,000

rpm under no-load (with

engine warmed up
sufficiently .}, check to make
sure that the monitor fluciuates
between "LEAN" and "“RICH"

more than 5 times during 10

seconds.

1 cycle: RICH — LEAN — RICH

2 cycles: RICH — LEAN —

RICH — LEAN —
RICH
OR

W
]

. Set “"Heated oxygen sensor
monitor’ in Diagnostic Test
Maode ll. (See page EF &
EC-55.)

3. Maintaining engine at 2,000

rpm under no load, check that

malfunction indicator lamp and

RED LED on the ECM go ON

and OFF more than 5 times

during 10 seconds.

SEF1561
MIXTURE RATIO TEST
ACCELERATE TO 2000 RPM
AND HOLD THEN TCUCH
START
1800 2000 2200
[ wext | START |
MEFG960
#MONITOR #NO FAIL [ ]
CMPS.RPM(PQOS)  2087rpm
M/R F/C MNT LEAN
M/R F/C MNT-R  RICH
| RECORD |
SEFasaN
Maifunction
RED LED indicator lamp
SEF3G5N
YN
Purge line
Vacuum line
/
Carbon
canister
N
SMA197C|

No

v

Replace heated 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
>

308

lNo

(Go to &) on next page.)

EF & EC-190

Check purge and vacuum
lines.




TROUBLE DIAGNOSES

SEF5014

Diagnostic Procedure 41 — Symptom —
Hesitation under Normal Conditions (Cont’d)

s |

CHECK FOR INTAKE AiR LEAK.
When pinching blow-by hose (lowering
the blow-by air supply), does the engine

Yes

" | Discover air leak location

speed rise?
¢ No

INSPECTION END

SEF386!

Diagnostic Procedure 42 — Symptom — Engine

Stalls when Turning

| and repair.

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

NG

Fill fuel tank with fuel.

tank,
lOK

¥ % ¥k POWER BALANCE % %
MONITOR
CMPS-APM (POS)
MAS AIR/FL SE
IACV-AACHN

650rpm
1.12v
23%

b

BRI e |

Lo Lo Jl7 Jie ] ST

MacTve TesT B [

*

SEF354N

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

Goto H .

When disconnecting each injector
harness connector one at a time,
is there any cylinder which does

not produce a momentary engine

B

\ DISCONNECT

speed drop?

lYes
CHECK INJECTOR.
Deoes each injector make an operating

No

Check injector(s} and cir-

Suitable {oal

SEF730L

sound at idle?
‘Yes

{Go to (& on next page.)

EF & EC-191

"1 cuit(s).
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TROUBLE DIAGNOSES

Diagnostic Procedure 42 — Symptom — Engine
Stalls when Turning (Cont’d)
®

Ignition l
CHECK IGNITION SPARK. NG | Check ignition coil, power
1. Disconnect ignition coil assembiy " transistor unit and cir-
from rocker cover. cuits. (See page EF &
2. Gonnect a known good spark plug to EC-96, 130.)

the ignition coil assembly.
3. Place end of spark plug against a
SEF483J suitable ground and crank engine,
4. Check for spark.

B FUEL PRES RELEASE M OK

FUEL PUMP WILL STOP BY Y

TOUCHING START DURING CHECK FUEL PRESSURE. NG | Check fuel pressure regu-

IDLE. =™, 1. Perform “FUEL PRESSURE | lator diaphragm.

CRANK A FEW TIMES AFTER RELEASE” in "WORK

ENGINE STALL. SUPPORT" mode in order to

release fuel pressure to zero.
m 2. Install fuel pressure gauge and
L check fuel pressure.

l START ] At idle approx. 235 kPa (2.4

kg/cm?, 34 psi)

The moment throttie valve is
tulfy open:

approx. 294 kPa (3.0 kg/icm?, 43

psi)

CR
1. Release fuel pressure to zero.
@ {Refer to page EF & EC-228)
2. Install fuel pressure gauge and
check fuel pressure.

MEF&§990 l OK

CHECK ECM HARNESS CONNECTOR, NG | Repair or replace.

Check the ECM pin terminals for dam-
age or poot connection of ECM harness

connector.
OK
¥
CHECK ECM POWER SUPPLY AND NG | Repalr or replace.

GROUND CIRCUIT.
Refer to page EF & EC-79.

= -

TRY A KNOWN GOOD ECM".

Y

INSPECTION END

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

310 EF & EC-192



TROUBLE DIAGNOSES

BacTve TEsT R[]

* ¥ % POWER BALANCE * ¥ %
MONITOR

CMPS.RPM (POS)  850rpm
MAS AIR/FL SE 112V
IACV-AACH 23%

TesT

Ls Jle L7 |l e ] 5%

H—

SEF364N

Diagnostic Procedure 43 — Symptom — Engine

Stalls when the Engine is Hot

CHECK FUEL VAPOR. Yes

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Perform cruise test.

3. Does the engine stall disappear?

No

Check fuel properties.

PERFORM POWER BALANCE TEST. No

in “ACTIVE TEST"” mode.

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

OR

1. Perform “POWER BALANCE"

\ DISCONNETT

When disconnecting each injector
harness connector cne at a time,
is there any cylinder which does

not produce a momentary engine
speed drop?

Yes

Goto H .

CHECK INJECTOR. No

Y

Does each injector make an operating
sound at idle?

@) &3

At idle

Suitable tool

SEF730L

Yes

Y

Check injector(s) and cir-
cuit(s).

CHECK IGNITION SPARK. NG

Yy

1. Disconnect ignition coil assembly
from rocker cover.,

2. Gonnect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

Ignition

SEF489.)

OK

(Go to @ on next page.)

EF & EC-193

Check ignition coil, power
transistor unit and their
circuits. (See page EF &
EC-96, 130.)
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TROUBLE DIAGNOSES

IDLE.

ENGINE STALL.

by

M FUEL PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING

CRANK A FEW TIMES AFTER

START

J

MEF&98D

Diagnostic Procedure 43 — Symptom — Engine
Stalls when the Engine is Hot (Cont’d)
®

l

EHECK FUEL PRESSURE.

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

2. Instali fue! pressure gauge and

check fuel pressure.
At idle approx. 235 kPa (2.4
kg/em?, 34 psi)
The moment throttle valve Is
fully open:
approx. 294 kPa (3.0 kg/cm?, 43
psi}

OR

NG

Check fuel pressure regu-

=0

<=
(E)

¢

1. Release fuel pressure to zero.
(Refer to page EF & EC-228.}

2. Install fuel pressure gauge and

check fuel pressure.

312

OK

Y

lator diaphragm.

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

NG

¥

Repair or replace.

OK

Y

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-79.

NG

Repair or replace.

OK

Y

TRY A

KNOWN GOOQOD ECM".

Y

INSPECTION END

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

EF & EC-194



TROUBLE DIAGNOSES

Diagnostic Procedure 44 — Symptom — Engine
Stalls when the Engine is Cold

@l
CHECK FAST IDLE CAM. No g Check fast idle cam
When the engine is cold, does fast idle | adjusiment. (See page EF
¢ cam keep cam follower lever in posi- & EC-225.) MA&
\ tion?
e =
SEF044H EM
4
CHECK IACV-AAC VALVE. Yes‘ Check IACV-AAC valve LE
ff\\ 3 When the engine is cold, can you start “| and circuits. {See page EF
u@ 'Qd the engine when pressing accelerator & EC-152.}
pedal fully?
No
@ 04 FE
r'}\ PERFORM POWER BALANCE TEST. EF Go to .
1. Perform "POWER BALANCE”
SFFasal in "ACTIVE TEST" mode. AT
2. Is there any cylinder which
8 AcTIVE TEST B D does not produce a momentary B
engine speed drop?
¥ % ¥ POWER BALANCE * % % OR
=== MONITOR == == =
CMPS.RPM (POS}  650rpm @ When disconnecting each injector B
MAS AIR/FL SE 12y harness connector one at a time,
IACV-AACN 2% is there any cylinder which does
not produce a momentary engine
&”__3__“.3;' TEST speed drop? A

B b 5%

SEF360N BR

g '

\ MHMSEONNECT . N
E@ CHECK INJECTOR. NGJ‘ Check injector(s) and cir- 8T
Does each injector make an operating " | cuit(s). -
sound at idle?

oK Bl
(Go to @ an next page.) HIA
EL

@
@&

At idle

Suitable tool
71 Gliek

c’r‘gh

SEF730L|

EF & EC-195 313



TROUBLE DIAGNOSES

ignition

SEF489J

Diagnostic Procedure 44 — Symptom — Engine
Stalls when the Engine is Cold (Cont’d)

|

B

SEF1581

B FUEL PRES RELEASE M

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

I

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

NG

h 4

OK

6] v

Check ignition coil, power
transistor unit and cir-
cuits. {See page EF &
EC-96, 130.)

CHECK SPARK PLUGS.
Remove the spark plugs and check for

NG

Y

fouling, etc.
OK

Repair or replace spark
plug(s).

CHECK FUEL PRESSURE.
N 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.
At idle approx. 235 kPa (2.4
kgiem?®, 34 psi)
The moment throttle valve is
fully open:
approx. 294 kPa (3.0 kg/icm?, 43
psi)
OR

NG

Y

. Release fuel pressure to zero.
(Refer to page EF & EC-228.)

. install fuel pressure gauge and
check fuel pressure.

OK

8] ¥

Check fuel pressure regu-
lator diaphragm.

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

NG

Y

CK

E Y

Repair or replace.

MEF701D

314

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-79.

NG

oK
10 v

TRY A KNOWN GOOD ECM".

Y

INSPECTION END

Repair or replace.

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

EF & EC-196




TROUBLE DIAGNOSES

B lACv-AAC/H SYSTEM

LET ENGINE 1DLE
THEN
TOUCH START
(A/C SW-LIGHT SW OFF)

SEART

MEF702D

| nexT

i

B ACTIVE TEST B[]
IACV-AAC/Y OPENING 50%
== == = MONITOR == == =
CMPS.RPM(POS}  1200rpm

MAS AIR/FL SE (ALY
COOLANT TEMP/S 84°C

I 1
bl“_f]ﬂ! UP_ J[DWN Hﬁmcﬂ

SEF361N

Diagnostic Procedure 45 —— Symptom — Engine

Stalls when Stepping on the Accelerator

Momentarily

CHECK IACV-AAC VALVE.
1. Start engine and warm it up
sufficiently.
2. Perform “1ACV-AAC/Y
SYSTEM *' in "FUNCTION
TEST" mode.
OR

No .| Check IACV-AAC valve

. Select "IACV-AACHY
OPENING™ in “ACTIVE TEST"
mode.

2. When touching “'Qu' and

“Qd", does the engine speed

change according to the per-

cent of IACV-AAC valve open-
ing?
OR

SEF146l

When disconnecting IACV-AAC
valve harness connector, does
the engine speed drop?

®

Yes

| and circuit. (See page EF
& EC-152)

BACTVETESTE [

% % % POWER BALANCE % % %
= = = MONITOR

————

CMPS-RPM (POS)  650rpm
MAS AIR/FL SE ~ 1.12V
IACV-AACHY 23%

[
i

SEF354N

\ DISCONNECT

PERFORM POWER BALANCE TEST.
1. Perform “"POWER BALANCE"™
in “"ACTIVE TEST" mode.

2. |s there any cylinder which
does not produce a mementary
engine speed drop?

QR

No tGoto H .

A4

When disconnecting each injector
harness connector ane at a time,
is there any cylinder which does

not preduce a mementary engine
speed drop?

Yes

¢

CHECK INJECTOR.
Does each injeclor make an operating
sound at idle?

No | Check injector(s} and

SEF487J

Yes

{Go to @ on next page.)

EF & EC-197

| their circuit{s).
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TROUBLE DIAGNOSES

&) &7,

At idle

Suitable o0l

SEF730L

Diagnostic Procedure 45 — Symptom — Engine
Stalls when Stepping on the Accelerator

Momentarily (Cont’'d)
®

Ignition

SEF489J

W FUEL PRES RELEASE M
FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

ENGINE STALL.

CRANK A FEW TIMES AFTER

m
L STA{RT

il

MEF&990

o l
CHECK IGNITION SPARK. NG__ Check ignition coil, power
1. Disconnect ignition coil assembly "] transistor unit and their
from rocker cover. circuits. (See page EF &
2. Connect a known good spark plug to EC-96, 130.)
the ignition coil assembly.
3. Place end of spark plug against an
earth point with engine cranking.
4. Check for spark.
OK
!
CHECK FUEL PRESSURE. NG_‘ Check fuel pressure regu-
=\ 1. Perform “FUEL PRESSURE " | lator diaphragm.
RELEASE" in "WORK
SUPPORT" mode in order to
release fuel pressure to zero.
2. Install fuel pressure gauge and
check fuel pressure.
At Idle approx. 235 kPa (2.4
kgfcm?, 34 psi)
The moment throttle valve is
fully open:
approx. 294 kPa (3.0 kg/cm?®, 43
psi)
OR
1. Release fuel pressure to zero.
(Refer to page EF & EC-228.)
2. Install fuel pressure gauge and
check fuel pressure.
OK
6] v
NG

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

- Repair or replace.

connector.
OK

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-79.

NG Repalr or replace.

Y

OK

E Y

TRY A KNOWN GOOD ECM*.

316

d

INSPECTION END

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

EF & EC-198



TROUBLE DIAGNOSES

B ACV-AAC/V SYSTEM B

LET ENGINE (DLE
THEN
TOUCH START
(A/C SW-LIGHT SW OFF)

y
| nexa ]| START |

MEF702D

(1]

M AcTIVE TEST B[]
IACV-AACA QPENING 50%

= = = MONITOR = = =
CMPS-RPM(POS) 1200rpm
MAS AIR/FL SE 1.41V
COOLANT TEMP/S 84°C

Emlﬂm UP_J[DWN nﬁwoﬂ

SEF361N

3
2\‘\‘\ [1T] ,'?

-~ >
Vg ):‘5
Camasge o
13 6

SEF 1484

W Acv-AAC/Y ADS B[]

¥ %% ADJ MONITOR * % &
CMPS.RPM (POS)  B0Crpm

CONDITION SETTING

JACV-AACHY FIXED
= = = MONITOR = ==
COOLANT TEMP/S  83°C
CLOSED TH/POS O N

| CANCEL

SEF356N

IACV-AAC valve

Diagnostic Procedure 46 — Symptom — Engine

Stalls after Decelerating

CHECK IACV-AAC VALVE. No

TEST" mode.
OR
2. When touching "Qu’' and
"'Qd", does the engine speed

1. Start engine and warm it up
sufficiently.
2. Perform “|ACV-AAC/V
SYSTEM' in “FUNCTION
1. Select "IACV-AAC/V
OPENING' in "ACTIVE TEST"
mode.
change according to the per-
cent of IACV-AAC valve open-
ing?

OR

When disconnecting JACV-AAC
valve harness connector, does
the engine speed drop?

Yes

Y

. | Gheck JACV-AAC valve
| and circuit. (See page EF

& EC-152)

CHECK IDLE ADJ. SCREW CLOGGING. |[No

1. Perform “IACV-AAC/V ADJ" in

"WORK SUPPORT"” mode.

2. Can you set engine speed at
600+ 25 rpm (A/T in "N posi-
tion) by turning idle adjusting
screw?

CR

1. Disconnect IACV-AAC valve

@ harness connector.

2. Can you set engine speed at
600+ 25 rpm (A/T in "'N'' posi-
tion) by turning idle adjusting
screw?

MEF705D

Yes

{Go to & on next page.}

EF & EC-199

Check for |IACV-AAC valve

> clogging or throttle body

clogging.

MA

EM

LG

FE

AT

BIF

FA

EL
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TROUBLE DIAGNOSES

B ACTWVE TEST R [}

¥ ¥ ¥ POWER BALANCE % ¥ ¥
MONITOR == == =

CMPS.RPM (POS)  650rpm
MAS AlIR/FL SE 1.12v
IACV-AACHV

23%

TEST

__EENEN

START

L Ile Iz e ]

SEF360N

Diagnostic Procedure 46 — Symptom — Engine
Stalis after Decelerating (Cont’d)

®

\ DISCONNECT

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

<&\ When disconnecling each injector

.é%:.n, harness connector one at a time,
is there any cylinder which does
not produce a momentary engine

speed drop?

Yes

cotc @ .

CHECK INJECTOR.
1. Does each injector make an operating
sound at idle?

No

Yes

{

Check injector(s) and cir-
cuit(s}).

SEF487)
4] ;
& €2 &,
Clic
Oy
- Suitable tool
71 Clisk
Criey,
SEF730L

Ignition

SEF489.J

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

NG

Y

318

OK

(Go to on next page.)

EF & EC-200

Check ignition coil, power
transistor unit and cir-
cuits. (See page EF &
EC-98, 130.)




TROUBLE DIAGNOSES
Diagnostic Procedure 46 — Symptom — Engine

(6] Stalls after Decelerating (Cont’d)
8 FUEL PRES RELEASE B ®

FUEL PUMP WILL STCP BY
TOUCHING START DURING 6]

IDLE. NG ' @H
CRANK A FFW TIMES AFTER CHECK FUEL PRESSURE. Check fuel pressure regu-

ENGINE STALL. o™, 1. Perform "FUEL PRESSURE lator diaphragm.
RELEASE" in “"WORK

SUPPORT' mode in order to
m release fuel pressure to zerg.

L START l 2. Install fuel pressure gauge and
check fuel pressure. EM

At idle approx. 235 kPa (2.4

kglcm?, 34 psi)

The moment throttle valve is LE

tully open:

approx. 294 kPa (3.0 kgfcm®, 43

psi)

MA

OR

1. Release fuel pressure to zero.
(Refer to page EF & EC-228)) - EE
2. Install fue! pressure gauge and

check fuel pressure.

OK AT

MEF688D

{F
MIXTURE RATIO TEST CHECK HEATED OXYGEN SENSOR. NG | Replace heated oxygen o5

1. Start engine and warm it up suffi- " | sensor(s}.
ACCELERATE TO 2000 RPM ciently.

AND HOLD THEN TOUCH =™ 2. Perform “MIXTURE RATIO
START . EA

TEST" in “FUNCTION TEST"
mode.
OR

. See "M/R F/C MNT (right and RA
i} left sides)” in “DATA

[_next_ || START ] MONITOR" mode.
3. Maintaining engine at 2,000 BE
rem under no-load (with

engine warmed up
#MONITOR # NO FAIL D sufficientty.), check to make 8T
sure that the monitor fluctuates

CMPS-RPM(PQS)  2087rpm o . “ "
M/R F/C MNT LEAN between “"LEAN" and “RICH

M/R F/C MNT-R RICH more than 5 times during 10 F
seconds.

1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN —
RICH — LEAN - HA
RICH
[ RECORD | OR

SEF355N . g . Set '"Heated oxygen sensor EL
b

1800 2000 2200

(L
A8

MEFEG89D

X

)

monitor” in Diagnostic Test
Mode Il. (See page EF &
EC-55.)

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

Malfunction l oK
RED LED indicator lamp

SEF306N {Go to @€ on next page.)

EF & EC-201 319
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TROUBLE DIAGNOSES

Diagnostic Procedure 46 — Symptom — Engine
Stalls after Decelerating (Cont’d)

©

CHECK ECM HARNESS CONNECTOR. NG | Repair or replace.

Check the ECM pin terminais for dam-
age or poor connection of ECM harness

connector.
OK
E ¥
CHECK ECM POWER SUPPLY AND NG._ Repair or replace.

GROUND CIRCUIT.
Refer to page EF & EC-79.

OK

|

TRY A KNOWN GOOD ECM".

Y
INSPECTION END

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

WACTVETEST M []

¥ % ¥ POWER BALANCE % ¥ %
===MONTOR = = =

CMPS.RPM (POS)  650rpm
MAS AIR/FL SE 1.12v
IACV-AACH 23%

W]
s e 7 10e]

TEST
START

SEF380N

Diagnostic Procedure 47 — Symptom — Engine

Stalls when Accelerating or when Driving at

Constant Speed
(1|

\a

ISCONNEGT

PERFORM POWER BALANCE TEST.
=\ 1. Perform "POWER BALANCE"

in "ACTIVE TEST"” mode.

2. 1s there any cylinder which
does not produce a momentary
engine speed drop?

OR

No

Y

When disconnecting each injector
harness connector one at a time,
ig there any cylinder which does

not produce a momentary engine

B

speed drop?

Yes

A J

Gotoﬂ .

Cliek
C‘;,.' "
Suitable tool
I Click
Chien, _
SEF730L

lgnition

CHECK INJECTOR.
Does each injector make an operating
sound at idle?

No

Y

Yes

Y

Check injector(s) and cir-
culit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

NG

SEF489.J

OK

(Go to ® on next page.)

EF & EC-203

Y

Check ignition coil, power
transistor unit and cir-
cuits. (See page EF &
EC-86, 130.)

MA

EM

LG

RA

BR

ST

BF

(A

EL
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TROUBLE DIAGNOSES

Diagnostic Procedure 47 — Symptom — Engine

Stalls when Accelerating or when Driving at

NG | Check fuel pump, circuit

| and fuel pressure regula-
tor.

Yes_‘ Discover air leak laocation

| and repair.

(4]
M FUEL PRES RELEASE B Constant Speed (Cont’d)
FUEL PUMP WILL STOP BY ®
TOUCHING START DBURING
IDLE. 4] i
CRANK A FEW TIMES AFTER CHECK FUEL PRESSURE.
ENGINE STALL. 1. Perform "“FUEL PRESSURE
RELEASE” in "WORK
SUPPORT"” mode in order to
J release fuel pressure to zero.
2. install fuel pressure gauge and
check fuel pressure.
At idle approx. 235 kPa (2.4
kg/cm?, 34 psi)
The moment throttle valve is
fully open:
approx. 294 kPa (3.0 kg/em?, 43
psi)
OR
1. Release fuel pressure to zero.
@ (Refer to page EF & EC-228))
2. Install fuel pressure gauge and
MEF707D
check fuel pressure.
s T lox
é/
CHECK FOR INTAKE AIR LEAK.
When pinching biow-by hose (lowering
the blow-by air supply), does the engine
speed rise?
lNo
6
CHECK ECM HARNESS CONNECTOR.
SEFS0V] | Check the ECM pin terminals for dam-

322

age or poor connection of ECM harness
conneclor.

NG | Repair or replace.

A4

OK

¥

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-79.

Yes | Repair or replace.

Y

a iNo

TRY A KNOWN GOOD ECM™.

A4

INSPECTION END

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

Diagnostic Procedure 48 — Symptom — Engine
Stalls when the Electrical Load is Heavy
(14
CHECK BATTERY AND ALTERNATOR. NG; Repair or reptace.
Check battery and alternator condition. "
(Refer to EL section.)
| ok
SEFasyl
PERFORM POWER BALANCE TEST. No | Goto )
WACTIVETEST I [ ] 1. Perform "POWER BALANGE" e
in "ACTIVE TEST'' mode.
¥ ¥ * POWER BALANCE % % % . .
= = == MONITOR = — — 2. [s there any cylinder which
CMPS.RPM {POS)  650rpm does not produce a momentary
MAS AIR/FL SE 1.12v i ?
IACV-AACA 2%% engine speed drop?
OR
When disconnecting each injector
-L2_]|_3J TEST @ harness connector one at a time,
I 6 I 7 I START is there any cylinder which does
SEF360N not produce a momentary engine
speed drop?
DISCONKECT
Yes
k J
CHECK INJECTOR, No _ | Check injector(s) and cir-
Does each injector make an operating "1 cuit(s).
sound at idle?
Yes
(4
CHECK IGNITION SPARK. NG | Check ignition coil, power

@& 0

At idle

1. Disconnect ignition coil assembiy
trom rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a

ey suitable ground and crank engine.
4. Gheck for spark.
- Suitabie tool OK
71 Click
C/,:‘ A
SEF730L| (Go to (B on next page.)
Ignition
o
SEF480.)

EF & EC-205

Y

transistor unit and cir-
cuits. (See page EF &
EC-96, 130.)

MA

ER

LG

[Fig

AT

|
)

FA

EL
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TROUBLE DIAGNOSES

Diagnostic Procedure 48 — Symptom — Engine
Stalls when the Electrical Load is Heavy (Cont’d)

B FUEL PRES RELEASE W
®
FUEL PUMP WILL STOP BY
TQUCHING START DURING
IDLE.
CSANK A FEW TIMES AFTER CHECK FUEL PRESSURE. NG | Check fuel pressure regu-
ENGINE STALL. =\ 1. Perform "“FUEL PRESSURE " 1ator diaphragm.
RELEASE™ In "WORK
w SUPPORT" mode in order to
START | release fuel pressure to zero.

2. Install fuel pressure gauge and
check fuel pressure.
At idle approx. 235 kPa (2.4
kglcm?, 34 psi)
The moment throtile valve Is
fully open:
approx. 294 kPa (3.0 kg/cm?®, 43
psi)

OR
1. Release fuel pressure to zero.
@ {Refer to page EF & EC-228.)

2. Install fuel pressure gauge and

check fuel pressure.

a lox

CHECK ECM HARNESS CONNECTOR. NG | Repair or replace.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness

MEFE99D

connector.
OK
¥
CHECK ECM POWER SUPPLY AND NG | Repair or replace.

GROUND CIRCUIT.
Refer to page EF & EC-79.

OK

B ¥

TRY A KNOWN GOOD ECM"*.

Y
INSPECTION END

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

= Diagnostic Procedure 49 — Symptom — Lack of
FUEL PRES RELEASE M Power and Stumble
FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE. @l
CRANK A FEW TIMES AFTER CHECK FUEL PRESSURE. NGk Check fuel pressure regu-
ENGINE STALL 1. Perform "FUEL PRESSURE "1 lator diaphragm.
EI RELEASE” in “"WORK MA
w SUPPORT"” mode in order to
U release fuel pressure fo zero.
[ START J 2. Install fuel pressure gauge and EM
check fuel pressure.
At idie approx. 235 kPa (2.4
kg/em?, 34 psi) LG
The moment throtlle valve is
fully open:
approx. 294 kPa (3.0 kg/cm?, 43
psi)
OR
1. Release fuel pressure to zero. FE
{Refer to page EF & EC-228.}
2. Install fuel pressure gauge and
MEF708D check fuel pressure. AT
e TN OK
PO
4 |B !
CHECK FOR INTAKE AIR LEAK. YES‘ Discover air leak location
When pinching blow-by hose (lowering | and repair. (=2
the blow-by air supply}, does the engine
speed rise?
(=2l
No RA
SEF501J BR
INSPECTION END
8T
BF
HA
El

EF & EC-207 325



TROUBLE DIAGNOSES

1] e TN Diagnostic Procedure 50 ~— Symptom — Knock

n

CHECK FOR INTAKE AIR LEAK. Yes‘ Discover air leak location

When pinching blow-by hose (lowering | and repair.

the blow-by air supply}, does the engine

speed rise?

No
SEF501 ¥
B Eor CHECK EGR OPERATION. No | Check EGR valve for
RN 1. Apply vacuum directly to the EGR "1 sticking.

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

Yes

v

CHECK EGRC-SOLENOID VALVE. NG | Check sotenoid valve and

k4

2. Perform “EGRGC S/V CIRCUIT”
SEFB20F in “FUNCTION TEST" mode.
OR

1. Turn ignition switch “ON"".
- Select "EGRC SOL VALVE" in
DOES THE SOLENQID “ACTIVE TEST” mode.

VALVE MAKE 3. Turn EGRC-solenoid valve ON

and OFF.

. Check operating sound.

EVERY 3 SECONDS ? OR

<= 1. Disconnect EGRC-solenoid
| next || NO || YES .'.

valve harness connector.
MEF708D

1. Turn ignition switch “"ON"'. circuit.

B EGRC SOLNV CIRculT B[

G
[\N]

AN OPERATING SOUND 4

2. Supply EGRC-solenoid valve
terminals with battery current
and check operating sound.

BACTvVETEST B [ ] oK
ecrc sorv - ON 4] v

— == = MONITOR = = = [ CHECK VACUUM HOSES. NG | Repair or replace.

CMPS.RPM{POS) Orpm Check the following vacuum hoses for

clogging, cracks and poor connectian.

a) Vacuum hose between EGR valve

and EGRC-solenoid valve.

b) Vacuum hose between EGRC-sole-
noid valve and throttle body port.

SEFaeeN ¢) Vacuum hose between EGRC-sole-

noid valve and air duct.

iox

(Go to (& on next page.)

BATTERY

SEFS30M
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TROUBLE DIAGNOSES

Diagnostic Procedure 50 — Symptom — Knock
(Cont’d) ®

l

CHECK FOR OIL LEAK TO COMBUS- Yes | check pistons, piston
TION CHAMBER. rings, valves, valve seats, Gl
Remove spark plugs and check for foul- valve oil seal, engine oil
ing with oil. level, etc.

No A

A

INSPECTION END
SEF 1561 EM

[ﬁ Diagnostic Procedure 51 — Symptom — Surge

MIXTURE RATIO TEST
1) LE

ACCELERATE TO 2000 RPM CHECK HEATED OXYGEN SENSOR. NG‘ Replace heated cxygen
AND HOLD THEN TOUCH 1. Start engine and warm it up suffi- " | sensor(s).

START ciently.

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

mode.
1800 2000 2200 OR TE

o, 2. See “M/R F/C MNT (right and
{ next || START | left sides)” in “DATA
MEFT11D MONITOR™ mode. BT
3. Maintaining engine at 2,000 :
rpm under no-load (with
engine warmed up
#MONITOR - NO FAIL D sufficiently.), check to make PD
CMPS.RPM(POS)  2087rpm sure that'fhe mc?pitor f'lluctuatfs
M/R F/C MNT LEAN between “LEAN’" and ""RICH
M/R F/C MNT-R  RICH maore than 5 times during 10 =i
seconds.
1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — )
RICH — LEAN — R
RICH
J RECORD ) OR
J—— @) 2. Set *'Heated oxygen sensor Bl
monitor" in Diagnoslic Test
Mode Il. {(See page EF &
EC-55.)
3. Maintaining engine at 2,000 ST
rpm under no-load, check that
malfunction indicator lamp and
RED LED on the ECM go CN BE
and OFF more than 5 times
during 10 seconds.

oK £

RED LED Malfunction ¥
indicator tamp CHECK EGR VALVE. NG | pepair or replace.
seF307N| | Check EGR valve for sticking. " EL

OK

k4
TRY A KNOWN GOOD ECM*
OK

Y
INSPECTION END

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

SEC547TA

EF & EC-209 327



TROUBLE DIAGNOSES

Diagnostic Procedure 52 — Sympiom —
Backfire through the Intake

CHECK SPARK PLUGS. NG‘ Repair or replace spark
Remove the spark plugs and check for | plug(s).

fouling, etc.

OK

\d

SEF156l]| | CHECK INTAKE AIR LEAK. Yes | Discover air leak location
When pinching blow-by hose (lowering | and repair.

the blow-by air supply), does the engine
speed rise?

lNo

CHECK FOR INTAKE VALVE DEPOSITS.
If there are deposits on intake valves,
remove them.

SEFS01J INSPECTION END

Diagnostic Procedure 53 — Symptom —
Backfire through the Exhaust

CHECK ENGINE COOLANT TEMPERA.- NG_‘ Replace or repair.

TURE SENSOR. "
Check engine coclant temperature sen-
sor and its circuit. {See page EF &
EC-89.)

oK

v

INSPECTION END
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TROUBLE DIAGNOSES

Electrical Components Inspection

ECM INPUT/OUTPUT SIGNAL INSPECTION
1. ECM is located behind front passenger side dash. For this

inspection, remove the front passenger side dash. @
WA
/ B
ECM (ECCS control module) Zm"t right-side
cor MEF402E Bl

2. Remove ECM harness protector.

LG

ECM harness protector

MEF714D)

3. Perform all voltage measurements with the connectors con-
nected. Extend tester probe as shown to perform tests eas- 2

ily.

8T

B

HA

Thin wire Tester probe

EL

SEF3671

21122|1231241[26i27(28129130] [41]42j4 314 4/45(46(47(48]4 250

e ospodiectegniod 11 121314 ]5[6]7]8
3113234135363 73813914 0] {51|52{53154 (5556 x]58[59168

oo s Asie {11121 3)14{15]16[<]18[1920]

o
o

MEF992E
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TROUBLE DIAGNOSES

ECM inspection table

Electrical Components Inspection {Cont’d)

*Data are reference values.

TERMINAL
ITEM CONDITION *DATA
NO.
1 Engine is runni@
2 L Idle speed Approximately 70 mV
11 - .
tgnition signal
12 |Engine is running.
13
14 Engine speed is 2,000 rpm. Approximately 0.14V
15
[Engine is runnirﬂ
BATTERY VOLTAGE
) ’: Cooling fan is not operating. (11 - 14V}
4 Cooling fan relay Cooling fan is operating at low speed.
{High speed}
|Engine is running.(
Approximately OV
Cooling fan is operating at high speed.
[Engine is running | BATTERY VOLTAGE
5 Cocling fan relay Cooling fan is not operating. (11 -14V)
(Low speed) LEngine is running‘|
Approximately 0V
Cooling fan is operating. :
Ilgnition switch “ON”
For 5 seconds after turning ignition Approximately 1.9V
switch “ON"
6 Ignition switch “ON™'
19 Fuel pump voltage contro!l l Approximately OV
5 seconds after turning ignition switch “"ON”’
|Engine is runninﬂ (Warm-up condition)
L 1.9-2.0V
Idle speed
[Engine is running.|
|_ Approximalely 1.5V
ldle speed
7 Tachometer
[Engine is running.]
|_ Approximately 3.1V
Engine speed is 2,000 rpm.
[lgnition switch "ON"|
lEngine is running Approximately 0.8V
8 Canisler control solenoid ldle speed

valve

]Engine is running (Warm-up condition)

Engine speed is about 2,000 rpm.
In "1 position

BATTERY YOLTAGE
{11 - 14V)

330
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TROUBLE DIAGNOSES

Electrical Components Inspection {Cont'd)

*Dala are reference values.

TERMINAL

ITEM ONDITI *DATA
NO. G ON
IEngine is running.l @l
Approximaltely 0V
AJC switch is "ON",
9 Air conditioner relay —— _ 4
[Engme is runnlng.f BATTERY VOLTAGE &
A/C switch is “OFF”. (11 - 14v)
[Engine is running.] El
' “
[fgnition switch “OFF"| 0-1V LG
16 ECCS relay For a few seconds after turning ignition
(Seh‘-shut Off) switch “OFF’".
]lgm‘lion switch “OFF"
BATTERY VOLTAGE
In a few seconds after turning ignition (11 - 14V) FE
switch “OFF"".
IIgnition switch “ON" AT
For 5 seconds after turning ignition Approximately 0.8V
switch "ON"'.
_ Rl
18 Fuel pump relay [lgnition switch "ON" BATTERY VOLTAGE
5 seconds after turning ignition switch "ON"'. (11 - 14v) EA
[Engine is running.[
[__ Approximately 0.9V
Idle speed B4
23 |Engine is running.|
Knock sensor Approximately 2.5V
24 Idle speed BR
|Engine is running.l (Warm-up condition)
1.0 - 1.4V
ldle speed ST
27 Mass air flow sensor
|Engine is running.| {(Warm-up condition}
1.4-19V BE
Engine speed is 2,000 rpm =3
[Engine is running | 0- 5.0V
0g Engine coolant Output voltage varies with  [44
temperalure sensor engine coolant
temperature.
29 Heated oxygen sensor RH [Engine is running.] (Warm-up condition) EL
0 - Approximately 1.0V
58 Heated oxygen sensor LH Engine speed is 2,000 rpm
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TROUBLE DIAGNOSES

Electrical Components Inspecti

on (Cont’d)

*Data are reference values.

TERMINAL
ITEM CONDITION “‘DATA
NO.
Igniti itch "“ON"
l gnition swite Approximately 9V
36" TCS signal |Ignition switch "ON”
Disconnect throttle motor harness connector. Approximately OV
Fully close secondary throttle vaive by hand.
|Igni!ion swilch "ON"[
Approximately 3 seconds after ignition switch |APProximately 3.4
379 Secondary throttle position “ON"
sensor |Ignition switch "ON"
’: Disconnect throttle motor harness connector. Approximately 0.4V
Fully close secondary throttle vailve by hand.
{Engine is running.l {(Warm-up condition) Approximately 0.4 - 4V
Output voltage varies with
38 Throttle position sensor P 9 .
the throttle valve opening
angle.
!Engine is running.| (Warm-up condition}
‘_ Less than 4.5V
Idle speed
39 EGR temperature sensor
|Engine is running.‘ (Warm-up condition)
0-1.0v
EGR systemn is operating.
|Engine is running.|
) | Steering wheel is in the “straight ahead” posi- | APProximately 0V
Power steering oil pres- i
40 i ion.
sure switch —— -
lEngme 1S runnlng.| BATTERY VOLTAGE
Steering wheel is turned. (11 -14vV)
41 Camshaft position sensor [Engine is running.] 0.8 - 1.0V
51 (Reference signal) Do not run engine at high speed under no-load. ’ ’
Engine i ing. 24-237V
Camshaft position sensor | ngine 1s runnllng | ) .
42 (Position signal) Do not run engine at high speed under ne-load. Output  vollage varies
9 slightly with engine speed.
]Ignltlon switch “ON | Approximately 0V
43 Start signal
[Ignition swilch "START" | BATTERY VOLTAGE
(11 - 14V)
IIgnition switch “ON"
Approximately OV
Gear position is “"N” or "P’" position.
44 Inhibitor switch
|Ignition swilch "0N"|
B - 10V
Except the above gear positicn
*WARNING:

Before touching the secondary ihrottle valve, be sure to disconnect the throltle motor connector;

otherwise, injury may occur due to accidental actuation of the vaive.

332
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMINAL
ITEM CONDITION “DATA
NC.
fIgnition switch “OFF” Approximately 0V @l
45 Ignition switch lignition swilch "ON" BATTERY VOLTAGE
- 14V
ar - 1Y) MA
FEngine is running.]
0.5-07V
ASC switch is “ON". =
45 Air conditioner switch i
|Engine is running.!
710V
A/C switch is “OFF". LG
48 Power source for sensors 'Ignition switch ”ON"' Approximately 5V
49 Power supply ['gnition switch "ON" BATTERY VOLTAGE
59 Engine is running. {11 -14V)
Sub-camshalfi position ]Engine is running.l . FE
52 - A tely 10 mV
sensor Do not run engine at high speed under no-load. 0 - Approximately ™
IEngine is running.] {(Warm-up condition) BATTERY VOLTAGE AT
5 Closed throttle position Accelerator pedal is fully released. (11-14V)
switch |Engine is runningA| (Warm-up condition) )
Approximately OV
Accelerator pedal is depressed.
|Jgnition switch “ON"I 0.3 - Approximately 3.3V [F&
tt i ith
56 Throttle position signal ait’iztr(;‘t’leagzh‘l’;ﬁzmg
angle. R4,
58 Battery |Igni?i0n switch "OFF"I BATTERY VOLTAGE
{11 - 14V} B
101 |Engme is running.[
103
105 ST
106 iniectors BATTERY VOLTAGE
110 : (11 - 14v) ]
112 BF
113
114 HA
LEngine is running.j {Warm-up condition)
L Approximately OV
Idle speed
102 EGRC-solenoid valve T
|Engine is running_| (Warm-up condition) BATTERY VOLTAGE
Engine speed is about 2,000 rpm. (11 - 14v)
[Engine is running. | BATTERY VOLTAGE
l—— idle speed (11 -14V)
104 VTC solencid valve [Engine IS running.l
Quickly depress accelerator pedal, then quickly | APProximately 0V
release it
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Electrical Components Inspection (Cont’d)

*Dala are reference values,

TERMINAL
NG,

ITEM

CONDITION

*DATA

111

IACV-AAC valve

|Engine is running.]

ldle speed

10 - 11V

[Engine is running.|

Steering wheel is being turned.
Air conditioner is operating.
Rear defogger is "ON'"".

Head lamps are in high position.

115

Heated
heater

oxygen

sensar

|Engine is running.J

Engine speed is below 2,250 rpm.

Approximately OV

|Engine is running.]

Engine speed is above 2,250 rpm.

BATTERY VOLTAGE
(11 - 14V

EONNECT

Camshaft
position
sensor
connector

[ ]
((f"—@ Sub-camshaft E 2 B‘;l'

position senser

N

connector

oY of

SEF364N

POSITION SENSOR

nected.)

2. Turn ignition switch "ON".
3. Rotate camshaft position sensor shaft slowly by hand and
check voltage between terminals O, @ and ground.

CAMSHAFT POSITION SENSOR AND SUB-CAMSHAFT

1. Remove camshaft position sensor from engine. (Camshafl
position sensor harness connector should remain con-

Terminal Voltage
90° signal
ON — gnal) Voltage fluctuates between 5V and OV.
(@ (1° signal)

334

EF & EC-216

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

Tesler pointer deflects: OK
Tester pointer does nol deflect: NG
If NG, replace camshaft position sensor.

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

displayed though the camshafl position sensor is functioning

properly. In this case erase the stored memory.



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

o coNnEsT MASS AIR FLOW SENSOR
ij] ﬂ ﬁ. _'L 1. Fold back mass air flow sensor harness connector rubber
as shown in the figure if the harness connector is con-
@ nected.
L ®_O 2. Turn ignition switch “ON"". Gl
f&\ 3. Start engine and warm it up sufficiently.
C H 4. Check voltage between terminal (1) and ground.
= A,
Conditions Voitage V
— SEFsans Ignition switch “ON" (Engine stopped.) Approximately 0.2 i
Idle speed (Engine is warmed-up sufficiently.) Approximately 1.0 - 1.4

LG

FE
AT
5. KNG, remove mass air flow sensor from air duct. Check hot
film for damage or dust. ED
FA
[FiA
BR

‘SEC187B

ENGINE COOLANT TEMPERATURE SENSOR

1. Disconnect engine cooclant temperature sensor harness ST

connector.
2. Check resistance as shown in the figure.

BF
Temperature °C (°F) Resistance kQ
20 {68) 21-29 A
50 (122} 0.68 - 1.00
80 (176) 0.30-0.33
EL

SEF536

If NG, replace engine coolant temperature sensor.
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

DISCONNECT

.

j

SEF494.)

IGNITION COIL

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.
Cylinder Terminal Resislance
No.
1,2 @-@
Approximately 0.7}
3-8 2-3

If NG, replace ignition coil.

SEF30GaN

POWER TRANSISTOR

1. Disconnect power transistor harness connector.
2. Check power transistor continuity between terminals with
analog tester as shown in the figure.
Terminal bina- Test Test
mina’ combina EST 1 continuity || 25" | continuity
tion polarity polarity
e e e e & e
N Y
112 |3]4 o © @ es
€ © © ° © Yes o Yes
a b c d o @
1123 | 4 @ e
Y N
a|b|c|d ) es @ ©

If NG, replace power transistor.

DiSCONMECT

A€

o o|m]
n~.

ala

el tank
N

P

SEF496J

AN

L )
Fuel pump _
control unit .~

SEFag1}

FUEL PUMP

1.
2.

Disconnect fuel pump harness connector.

Check resistance between terminals @ and (©.
Resistance: Approximately 0.5(2

If NG, repiace fuel pump.

FUEL PUMP CONTROL UNIT

Turn off engine and disconnect fuel pump control unit har-
ness connector.

2. Connect proper wires between the fuel pump control unit
harness terminals.
3. Start engine and check voltage between terminal @ and

terminal @ on fuel pump control unit.
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Caonnected terminal connections and measured terminals Vohage

8] It 9] f [e] Harness side
connector Baltery voltage

1\ N

o ©g)

Unit side [B]6]
cannector _1-] 7 4

o7~

-

b
[z
Q.
[g]

o
Q

SEF882.1

Harness side
connector

Unit side |516(7
cannector [1]2/3

75-8.1V

jTQ
_BER
T J
:LJ

@
@

SEFE83)

54 - 58V

Unit side [6]s6)7[a]| |8 h1a] f [e] Harness side
connector |1 2/3 4 15 dicibi{a conneclor
[ O\—J
\,

SEFg84J

Ii NG, replace fuel pump control unit.

VEHICLE SPEED SENSOR

1. Jack up rear wheels. Use stands to support vehicle.

2. Disconnect vehicle speed sensor harness connector.

3. Check continuity between terminals @ and & while rotat-
ing rear wheel by hand.

Continuity should come and go.
If NG replace vehicle speed sensor.

iZg)
TS

DISCONNECT

SEF754H

EF & EC-219
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AT
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FA
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TROUBLE DIAGNOSES
Elecirical Components Inspection {Cont’d)

EGRC-SOLENOID VALVE AND CANISTER CONTROL
SOLENOID VALVE

Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between (& and between @ and @©

BATTERY

12V direct current sup-

ply between terminals Yes No
SEFS31M @ and @
Ne supply No Yes
EGR VALVE
EGR valve : Apply vacuum to EGR vacuum port with a hand vacuum pump.

EGR valve spring should lift.
If NG, replace EGR valve.

MEF716D

EGRC-BPT VALVE

Plug one of two ports of EGRC-BPT valve.
Apply a pressure above 0.490 kPa (50 mmH,0, 1.97 inH,0) to
check for leakage. If a leak is noted, replace valve.

EC381A
_ HEATED OXYGEN SENSOR HEATER
) aibjc Check resistance between terminals @ and (©.
1S Resistance: 3 - 1,0000)

If NG, replace heated oxygen sensor.

D'SCONNECT

(%] s
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

EGR TEMPERATURE SENSOR
Check resistance change and resistance value at 100°C (212°F).
o Resistance should decrease in response to temperature

increase.
Resistance: 100°C (212°F) Gl
85.3 -+ 8.53 k{2 ,

If NG, replace EGR temperature sensor.
WA,
SEF830F EW

N Throttle THROTTLE POSITION SWITCH (Wide open throttle

position switch pOSitiOl‘l SWitCh) 1Le

1. Warm up engine sufficiently.

e Make sure fast idle cam holds cam follower lever released.
2. Disconnect throttle position switch harness connector.

3. Check continuity between terminals ® and @©.

Accelerator pedal condition Continuity FE
Released No
SEF308N Depressed Yes Uﬁs_}_\T

If NG, replace throttle position switch.

Throtle THROTTLE POSITION SWITCH (Closed throttle position
N pomt:on switch SWitCh) &7
1. Warm up engine sufficiently.

e Make sure fast idle cam holds cam follower lever released.
2. Disconnect throttle position switch harness connector.

3. Check continuity between terminals and ().

. f
Accelerator pedal conditicon Continuity A
Released Yes
SEF300N DEpI’ESSEd No EL

If NG, replace throttle position switch.
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

.
T8.

DISCONNRECT

SEF3511

THROTTLE POSITION SENSOR

1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals ® and ©
changes when opening throttle valve manually.

Accelterator pedal condition

Resistance kQ

Completely released

Approximately 0.7

Partialty released

07-5

Completely depressed

Approximately 5

It NG, replace throttle position sensor.

Adjustment for throttle position
position switch -

sensor and throttle

'f throttle position sensor or throttle position switch is replaced
or removed, it is necessary to install it in the proper position,
by following the procedure as shown below:

1. Install throttle position sensor body in throtile body. Do not

tighten bolts.

2. Connect throttle position sensor and closed throttle position

switch harness connector.

3. Start engine and warm it up sufficiently.
4. Disconnect throttle position switch harness connector.
5. Check closed throttle position switch OFF — ON speed with
circuit tester, closing throttle valve manually.
Closed throttle position switch OFF — ON speed:
A/T: Engine speed in “N’’ position

810+ 150 rpm

DISCONNECT

Secondary throttle —
position sensor

SEF38CN

Refer to BR section.

Bypass air iniet

7 Gasket Bypass air@
outlet

SEF365N

AIR CUT VALVE

check air flow.

SECONDARY THROTTLE POSITION SENSOR

1. Remove air cut valve from engine.
2. Immerse air cut valve in cold or hot water as shown, and

e Do not wet gasket portion or air chamber.

Water temperature

When blowing from portion &

0°C (32°F)

Air flows

Above 50°C (122°F)

Almost no air flows

If NG, replace air cut valve.

340
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

IACV-AAC VALVE

e {heck IACV-AAC valve resistance.
Resistance:
Approximately 10Q

&
WA
SEF3521 EM
e Check plunger for seizing or sticking.
e Check for broken spring. LG
FE
SEF497J /@\\T
KNOCK SENSOR
_ {alpp "nock sensor 1. Disconnect knock sensor sub-harness connector. P
mr.s. terminial 2. Check continuity between terminal @ and ground.
DISCONNECT Continuity should exist.
e |t is necessary to use an chmmeter which can measure FA

more than 10 MQ.

Cﬁ@ ] 1 RA

MEF719D BR
INJECTOR
1. Disconnect injector harness connector. ST

2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14Q
If NG, replace injector. BIE

SEFQ55J E’.L

DISCONNELT VALVE TIMING CONTROL (VTC) SOLENOID VALVE

Check valve timing control solenocid valve for normal operation
by supplying it with battery voltage between terminals @ and

if NG, replace salenoid valve.

SEF934M
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TROUBLE DIAGNOSES

SEF366N

gy Inhibitor switch

terminal side

SEF458.)

SEFO54F|

Park/Neutral
position relay

SEF953J

342

Electrical Components Inspection (Cont’d)
VALVE TIMING CONTROL. (VTC) VALVE

1. Remove VTC valve.
2. Press VTC valve to check for smooth operation.
3. Check VTC valve hole for foreign matter.

If NG, repair or replace VTC valve.

INHIBITOR SWITCH
Check continuity between terminals @ and @, @©.

Conditions Continuity between Continuity between
terminals (@ and (W) terminals @ and ()
Shift to P position Yes No
Shift to "N position No Yes
Shift to positions other
than “P'" and "N posi- No No
tiong

If NG, replace inhibitor switch.
ECCS RELAY, FUEL PUMP RELAY AND IGNITION COIL
RELAY
Check continuity between terminals @ and & .

Conditions Continuity
12V direct current supply Yes
between terminals (1) and (&

No current supply No
If NG, replace relay.
PARK/NEUTRAL POSITION (PNP) RELAY
Check continuity between terminals @) and @ .

Conditions Continuity
12V direct current supply Yes
between terminals 1) and & .

No current supply No

If NG, replace relay.
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)
POWER STEERING OIL PRESSURE SWITCH

1. Disconnect power steering oil pressure switch harness
connector.
2. Check continuity between terminals.

@l
Ganditions Continuity
Steering wheel is being turned Yes s
Al
Steering wheel is not being turned No
Eli
For USA COOLING FAN MOTOR
N ey 1. Disconnect cooling fan motor harness connector. LG
"" . EE} 2. Supply cooling fan metor terminals with battery voltage and
Cooling fan metor check operation.
@I%harness connector For U.S.A.
Terminal
Fan speed »
@® S E
Low @ @
For Canada
E DISCONNELT
& | ForCanada
8. 511
- Eooling fan mot:)r Terminal Pe
arness cehnector Fan operation
@ =) _
‘.5,_’;2'\
Yes O] (@ -
Cooling fan molor should operate.
If NG, replace cooling fan motor. RA
SEF313N SR
COOLING FAN RELAY 1-2
Check continuity between terminals @) and @ . ST
| m—
Conditions Continuity
12V direct current supply between Ves BF
! terminals (3 and @
i e] No current supply No o
ﬂ hglfa
SEF321N EL

Fast Idle Cam (FIC) Inspection and Adjustment

1. Remove throttle body from engine.

2. Wait for at least 3 hours.
{This step is necessary to bring the temperature of the
thermo-element to the room temperature
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TROUBLE DIAGNOSES

Thermo-element

-

SEF356H

Stroke mm {in)

7.7
'] (0.3043)
2 rar

63

L

. {0.3823)
’ / 638
{0.248) r / (0.25004

e -]

(0.187)
@ y e {;}’%ﬁjm

-

/9’/////

[ A58 | 5z

e 1 (03278} 4 (02139)
@ - 5_n{L o
s

T (0.138) —

A (0.1878)

i
8 1
1.83 A s
{0.0720) / pd I
téth;@V !
. }/ ® l
0.2 |
;(o.oun; 1
-1 o 10 20 25 W 40
{14) (32) (500 (68) {77) (86) {104)
Thermo-elamant tamperature °C {°F}
SEFg55.)
i
&1
[
Adjusting screw (5}
Thermo-element
Hole &
(Throtlle
chamber side)
Hole /&)
(Lever side}
SEFS56.

344

Fast Idle Cam (FIC) Inspection and Adjustment
(Cont’d)

3. Measure thermo-element stroke (L) and room temperature.

4. Check thermo-element stroke (L) as shown in the figure.

L: Thermo-element stroke @ @ €]

Go to step — 5 o

*: No adjustment is needed.

**: Thermo-element is malfunctioning. Replace thermo-element, and per-
form inspection beginning with step 2.

5. Align hole @ with hole by turning adjusting screw (S,),
and insert pin through holes @ and ® so that the posi-
tion of hole ® will not be changed.
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TROUBLE DIAGNOSES

Fast ldle Cam (FIC) inspection and Adjustment

Throttle adjusting screw (Cont’d)
Do not loosen B
Clearance © [ 6. Adjust clearance @ between throttle stopper and throttle
M adjusting screw to specification by turning adjusting screw
(S,).
Clearance ©: Gl
0.62 - 0.74 mm (0.0244 - 0.0291 in)
‘ —— 7. Remove pin from holes & and @ .
e A
Adjusting screw (S:) Throttle stopper .
SEFa57. ER
Ciearance © 8. Adjust clearance @ to the specified value by turning
e S adjusting screw (S,). LG
— 1 Clearance @ : "
3.8 mm (0.150 in)
[ ] 9. Rotate adjusting screw (S,) clockwise or counterclockwise
[~ ] i ) ) .
E::j by Z turns according to the following equation, then tighten
- _ the adjusting screw lock nut.
Adjusting screw (Si} . L (mm) — LS* (mm) . L. (in) — LS* (IN) FE
0.50 (mm) 0.0197 (in)
Thermo-element =*  ss{ *:  Value of the specified line (Ls) at the temperature of a7

thermo-element actually meastred.
e Direction of adjusting screw (S,) rotation
{1} Positive (+) Z: Counterciockwise (2]
(2) Negative (—) Z: Clockwise

For example: i
Case | Case || a8
R
Thermo-element
R 25 (77) 0 (32)
temperature C{°F)
Thermo-element BR
specified stroke {Ls} 5.0 (0.197) 2.75 (0.1083)
mm {ir)
Thermo-element ST
. 5.5 (0.217} 2.00 (0.0787)
stroke (L) mm (in)
Revolutions of zZ= 5'%'505'0 =10/ | z =2'°%'5§'75 =15/ [BF
adjusting screw (Z) 0.217 - 0.197 _ 0,0787 - 0.1083 _
mm /in o.o1e7 10 goler  — 18
Direction of revolution Counterclockwise Clockwise HA
EL
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

T
fi ‘f ."

e SR I N
=g G LY

B FUEL PRES RELEASE N

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES
AFTER ENGINE STALL.

[ START

]

MEF720D

SEF31ON

346

Releasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

WM =

Perform “FUEL PRESSURE RELEASE” in “WORK

SUPPORT" mode with CONSULT.

. Remove fuse for fuel pump.

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

release all fuel pressure.
4. Turn ignition switch off and reconnect fuse for fuel

pump.

Fuel Pressure Check

e o

—

Make sure that clamp screw does not contact adjacent
paris.

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
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) al
When fuel pressure regulator valve vacuum hose
is disconnected.
Approximately 299.1 kPa (3.05 kg/cm?®, 43.4 psi) a4

SEFdgg. EM

6. Stop engine and disconnect fuel pressure regulator vac-
uum hose from intake manifold. Le

7. Plug intake manifold with a rubber cap.

8. Connect variable vacuum source to fuel pressure regulator.

FE
AT
9. Start engine and read indication of fuel pressure gauge as
Vacuum Fuel pressure vacuum is changed. . ED
Fuel pressure should decrease as vacuum increases. If results
are unsatisfactory, replace fuel pressure regulator,
=R
RA
SEF7188 BR
Injector Removal and Installation
@
1. Release fuel pressure to zero. ST
2. Drain coolant from radiator drain cock.
3. Remove or disconnect the following: BF
e Related harnesses, wires and tubes 5iF
e EGR valve
if ll
e Intake manifold collector b
L
e iector harness 4. Remove injectors from injector tube assembly.
J ) 5. |Install injectors as follows:
1) Clean exterior of injector tail piece.
2) Use new O-rings
. CAUTION:
\ - - -
injector After properly connecting injectors to fuel tube assembly, check
Ny tube o canneclions for fuel leakage.
: O ‘asse‘r)n Y 6. Assemble injectors to injector tube assembly.
I
@ Engine front
SEM875C
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EVAPORATIVE EMISSION SYSTEM

Description

\

Fuel check valve

Vapor vent line

Throttle body ——\
— Intake
% manifold

—

Fuel tank

Fuel filler cap with
vacuum relief vatve

Main purge L
orifice

Purge control

valve

= —

N

Constant
purge orifice

ﬁ] i} RS Activated carbon canister

<3 A
« : Fuel vapor

MEF403E

® o
®o

G®©

SEF312N

348

The evaporative emission system is used tc reduce hydrocar-
bons emitted intc the atmosphere from the fuel system. This
reduction of hydrocarbons is accemplished by activated char-
coals 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 valve is closed.

Only a smali amount of stored vapor ftows info the intake man-
ifold through the constant purge orifice. As the engine speed
increases, and the throttle vacuum rises higher, the purge con-
trol valve opens and the vapor is sucked inte the intake mani-
fold through both the main purge orifice and the constant purge
orifice.

Inspection

ACTIVATED CARBON CANISTER

Check carbon canister as follows:
Blow air in port ® and ensure that there is no leakage.

Apply vacuum to port @ .
Cover port @ with hand.
Blow air in port @© and ensure free flow out of port ®.

3 3 I
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EVAPORATIVE EMISSION SYSTEM

SEC308A

Fuel tank side

<::| Air

ﬁ Fuel vapor

Carbon canister side

SEC309A

Inspection (Cont’d)
FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.

2. Suck air through the cap. A slight resistance accompanied
by valve clicks indicates that valve is in good mechanical
condition. Note also that, by further sucking air, the resis-
tance should disappear with valve clicks.

3. i valve is clogged or if no resistance is felt, replace cap as
an assembly.

FUEL CHECK VALVE

1. Blow air through connector on fuel tank side.
A considerable resistance should be felt and a portion of air
fltow should be directed toward the canister.

2. Blow air through connector on canister side.

Air flow should be smoothly directed toward fuel tank.

3. If fuel check valve is suspected of not properly functioning

in steps 1 and 2 above, replace it.

EF & EC-231
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CRANKCASE EMISSION CONTROL SYSTEM

Description

This system returns blow-by gas to the intake
collector.

The positive crankcase ventilation (PCV) valve is
provided to conduct crankcase blow-by gas to the
intake manifold.

During partial throttle operation of the engine, the
intake manifold sucks the blow-by gas through
the PCV valve.

Normally, the capacity of the vaive is sufficient to
nhandle 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 blow-by flow through
the valve, and its flow goes through the hose
connection in the reverse direction.

On vehicles with an excessively high blow-by
some of the fiow will go through the hose connec-
tion to the intake collector under all conditions.

@ = : Fresh air

Engine 4= Blow-by gas

Engine not running or

backfiring Cruising
e
> o [ 3
Idling or Acceleration
decelerating or high load

T
o —H

SEF500J

SEC137A

ET277

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idle, remove ventifation hose from PCV
valve; 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.
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR
Fuel pressure at idling
ki*a (kgfem?®, psi)

Approximately

v hose i
acuum hose is connected 235 (2.4, 34)

Approximately
2991 (3.05, 43.4)

Vacuum hose is
disconnected

Inspection and Adjustment

Idte speed™i rpm
No-load*2
AIT {in “"N'" position} 650+ 50

Air caonditioner: ON

AT {in "N" pasition) 650:+ 50

Ignition timing 15°+2° BTDC

"1: Feedback controlled and needs no adjustments
*2: Under the following conditions:
& Air conditioner switch: OFF
¢ Steering wheel: Kept straight
@ Electric load: OFF (Lights, heater, fan & rear defogger}
» Radiator fan: OFF

IGNITION COIL

Primary voltage v 12

Primary resistance

[at 20°C (68°F)] a Approximately 0.7

Secondary resistance

[at 20°C (68°F)] ) Approximately 8

ENGINE COOLANT TEMPERATURE
SENSOR

Temperature °C {°F) Resistance k(2

FUEL PUMP

Resistance 19 Approximately 0.5

EGR TEMPERATURE SENSOR

Resistance

[at 100°C (212°F)] kQ 85.3+8.53
HEATED OXYGEN SENSOR HEATER
Resistance Q 3 - 1,000
IACV-AAC VALVE

Resistance Q Approximately 10
INJECTOR

Resistance Q 10 - 14

THROTTLE POSITION SENSOR

20 (68) 21-29
50 (122) 068 - 1.00
80 (176) 0.30 - 0.33

Accelerator pedal conditions Resistance k(2

Completely released Approximately 0.7

Partially reteased 07-5

Completely depressed Approximately 5

EF & EC-233
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