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PRECAUTIONS AND PREPARATION

Supplemental Restraint System “AIR BAG”

The Supplemental Restraint System "'Air Bag™ helps to reduce
the risk or severity of injury to the driver in a frontal collision.
The Supplemental Restraint System consists of an air bag
(located in the center of the steering wheel), sensors, a diag- g
nostic unit, warning lamp, wiring harness and spirai cable.
Information necessary to service the system safely is included
in the BF section of this Service Manual.

WARNING:

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

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

All SRS electrical wiring harnesses and connectors are
covered with yellow outer insulation. Do not use electrical
test equipment on any circuit related {o the SRS “Air Bag”'.

Special Service Tool

Tool number

Engine application

{Kent-Moare number) Description
Tool name SR GA
EG11180000 Measuring engine speed
« — )
Adapter harness
X X

NT056

EF & EC-3
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PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

ECM

® Do not disassembly ECM (ECCS
control module).

® Do not turn diagnosis mode selector
forcibly.

® If a battery terminal is disconnected,
the memory will return to the ECM
value.
The ECM will now start to self-control

BATTERY N ) :
® Always use a 12 voit battery as power at its initial value. Engine operation can
source vary slightly when the terminal is

disconnected. However, this is not an
indication of a problem. Do not replace
parts because of a slight variation.

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

INJECTOR
@ Do not disconnec! injector harness
connectors with engine running.

& Do not apply battery power directly to

injectors.

ECCS PARTS HANDLING

® Handlg mass air flow sensor carefully to
aveid damage.

@ Do not disassemble mass air flow
sensor.

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

® Do not disassemble IACV-AAC valve.

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

¢ Do not shock or jar the camshaft
position sensor.

R

WHEN STARTING

& Do not depress accelerator pedal when
starting.

® Immediately after starting, do not rev up
engine unnecessarily.

® Do not rev up engine just prior to
shutdown,

EF & EC-4

WIRELESS EQUIPMENT

& When installing C.B. ham radic or a
mabile phone, be sure to observe the
following as it may adversely affect
electroni¢ contrel systems depending
on its installation location.

Keep the antenna as far as possible
away fram the ECM.

Keep the antenna féeder line more than
20 ¢cm (7.9 in) away fram 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.

Be sure to ground the radio to vehicle

1

2

-—

3

—

FUEL PUMP

& Do not operate fuet pump when there
is no fuel in lines.

@ Tighten fuel hose clamps to the
specified torgue.

ECCS HARNESS HANDLING

® Securely connect ECCS harness
connectars.
A poor connection can cause an
extremely high (surge) voltage to
develop in coil and condenser, thus
resulting in damage to ICs.

® Keep ECCS harness at least 10 om
(3.9 in} away from adjacent harnesses,
to prevent ECCS system malfunction
due to receiving external noise,
degraded operation of ICs, etc.

® Keep ECCS parts and harnesses dry.

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

MEF5100A

204



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGR and canister
control solenoid

valve EGR temperature sensor

IACV-air regulator
Throttle position sensor

EGR valve

EGRGC-BFT valve
l Fuel filter

IACV-AAC valve

IACV-FICD solenoid valve

N

L1 ]

"y

[
Engine coolant
temperature
sensor
Injectors

Knock sens,cvr—J

Activated carbon
canister

Mass air flow sensor

ECCS resistor and condenser
Heated oxygen sensor
Ignition coil
Pressure regulator Camshaft position sensor
built into distributor

— Power transistor

EF & EC-5
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Pressure

regulator
\ - — N
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TN / ‘

‘ /AN
. = [ Q \’ '
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Engiﬁe‘ coolant I \

IACV-air regulator
Sy emperature sensor
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injector
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Throttle position sensor
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EGR valve ‘

r ‘ CX
S } i
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2

/

Mass air flow
sensor /,
;

I
EGR temperature sensor

VYL

N
= S
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¥,
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s
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Diagnostic test mode selector

E Y@ It Ef @l
s v T
\ A
RED LED
E
LG

MEF513DA
AT

EF & EC-7 207



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

Fuel injection &

Y

Mass air flow sensor

4

mixture ratio control

Distributor ignition

A

Engine coolant lemperature sensor

system

Injectors

Heated oxygen sensor

Y

\d

Power transistor

Idie air control system

Ignition switch

Y

tACV-air regulator

¥

Throttle position sensor

control

Y

IACV-AAC valve and
IACV-FICD solenoid
valve

Y

Neutral position/Inhibitor switch

Fuel pump control

Y

IACV-air regulator

ECM
(ECCS

Y

Air conditioner switch

control

module) monitor & on-board

diagnostic system

Heated oxygen sensor

Fuel pump relay

Knock sensor

A4

EGR temperature sensor

Y

trol

Y

Battery voltage

EGR & canister con-

Y

Malfunction indicator
lamp

(On the instrument
panel}

or Inspection lamp
(Cn the ECM)

Y

Power steering oil pressure switch

heater control

Heated oxygen sensor

Y

EGR & canister con-
trol solencid valve

Y

Y

Vehicle speed sensor

Cooling fan control

Heated oxygen sensor
heater

Y

¥

trol

Acceleration cut con-

Cooling fan relay

EF & EC-9
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

@ ® O @

Vacuum Hose Drawing

|
@{}\\ 'h\/// .

9
Cedl

Pressure regulator

.
>

EGRC-BPT valve

Three-way connector ‘ .

EGR & canister control
solenoid valve

Vacuum gallery

- Activated carbon canister

View B

QOrifice

EGR valve

EGRC-BPT
valve tube

gallery EGR & canister Vacuum galiery

control solenoid
Three-way connector

valve SEF541N
Pressure regulator to intake (8 Three-way connector to acti- (@ EGR & canister control solenoid
manifold collector vated carbon canister {vacuum valve to air duct
Throttle body to vacuum gallery line} ) EGRC-BPT valve to EGR valve
Three-way connector to vacuum (& EGR & canister control solenoid @ Activated carbon canister (purge
gallery valve to vacuum gallery (for tine} to intake manifold collector
EGRC-BPT valve to three-way throttle body)
connector EGR & canister contrel solenoid
EGRC-BPT valve to EGRC-BPT valve to vacuum gatlery (for
vaive tube three-way connector)

EF & EC-10 210



Circuit Diagram

ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SECZ2208B

Sealed cover —
Rotor head-

Light emitting
diode

Photo diode

Wave
forming circuit - Rotor plate

SEFG12B

180° signal slit for No. 1 cylinder

E/\% 1% signal slit
v,

% o . .
1BO" signal slit

Aotor plate SEF8538
Terminal
Temperature
compensation
resistor
Hot film
resistor
\. J
SEFE83K
Temperature -
@

compensation resistor _\

T T T TTTETITIIIIIIT

Hot
Air flow > Hx\i Ra %-/_film

Re 5,_[\/3 Ra =z Vi

Ry : Hot film resistance
R : Temperature compensation resistor
R, BRs : Constant resistance

SEF967K

Engine Control Module (ECM)-ECCS Control
Module

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

Camshaft Position Sensor (CMPS)

The camshaft position sensor is a basic component of the entire
ECCS. It monitors engine speed and piston position, and sends
signals to the ECM to controi fuel injection, ignition timing and
other functions.

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for 1° signal and 4
slits for 180° signal. Light Emitting Diodes (LED) and photo
diodes are built in the wave-forming circuit.

When the rotor plate passes between the LED and the photo
diode, the slits in the rotor plate continually cut the light being
transmitted to the photo dicde from the LED. This generates
rough-shaped pulses which are converted into on-off pulses by
the wave-forming circuit, which are sent to the ECM.

Mass Air Fiow Sensor (MAFS)

The mass air flow sensor measures the intake air flow rate by
taking a part of the entire flow. Measurements are made in such
a manner that the ECM receives electrical output signals var-
ied by the amount of heat emitting from the hot film pilaced in
the stream of the intake air.

When intake air flows into the intake manifoid through a route
arcund the hot film, the heat generated from the hot film is
taken away by the air. The amount of heat depends on the air
flow. On the other hand, the temperature of the hot film is auto-
matically controlled to a certain number of degrees.
Therefore, it is necessary fo supply the hot film with more
electric current in order to maintain the temperature of the hot
fitm. The ECM knows the air flow by means of the electric
change.

EF & EC-12
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

TR S

™ Intake manifold collector

/

SEF542N

Engine Coolant Temperature Sensor (ECTS)

The engine cootant temperature sensor, located behind the oil
filter, detects engine coolant temperature and transmits a sig-
nal 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 to the temperature rise.

Throttle Position Sensor (TPS) & Soft Closed
Throttle Position (CTP) Switch (M/T models)

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

Idle position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This sys-

$EF089K ; . N - = !
tem is called “‘soft closed throttle position switch’™. This one
controls engine operation such as fuel cut.
Supply voltage: 5V (Applied between terminals No. 1 and 3}
cZ 45
R
: £z
| 3 o ®
| ! —a v
1) €%
- o
£
Throttle position sensor ,g- E
o2& 05
s o 90
Throttle valve opening angle (deg.) MEE518D |

EF & EC-13
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

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

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

idle position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This sys-
tem is calied “‘soft closed throttle position switch'’. This one
controls engine operation such as fuel cut. On the other hand,
“hard closed throttle position switch’’, which is built in the throt-
tie position sensor unit, is not used for engine control.

sa= ] G5

(o

o)

Y switch
g 5} Throttle

]
|
gi==5]

Supply voltage: 5V

Closed s {Apptied between terminal
throttle @ No. 4 and 6)
position T 6.0
1 --- switch g
21 Wide open o] Output voltage between L~
throttle E terminal No. 5 and & 2/
3| position 2a0
4 E
a
[ =4
position 3
6/ sensor % 20 ¥
fa)
(]
(4 g
=
(5 | ¢
&3 o
g o 45 a0 135
[

Throttle valve opening angle {deg)

SEF543N

SEF782K

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.

EF & EC-14
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

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. Gl

BA

SEF091K EM

Heated Oxygen Sensor (HO2S)

The heated oxygen sensor, which is placed into the exhaust LC
manifold, 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 zircenia of the tube com-
pares the oxygen density of exhaust gas with that of
atmosphere, and generates electricity. in order to improve gen- FE
Zirconia erating power of the zirconia, its tube is coated with platinum,

Halder Louver

Heater pad

Isgiation
bearing tube The voltage is approximately 1V in a richer condition of the
SEF40SH|  mixiure ratio than the ideal air-fuel ratio, while approximatety Gl
OV in leaner conditions. The radical change from 1V to 0V
occurs at around the ideal mixture ratio. In this way, the heated MT
=4 oxygen sensor detects the amount of oxygen in the exhaust gas *
= and sends the signal of approximately 1V or OV to the ECM. A
=3 heater is used to activate the sensor. AT
§ o
g
3 | FA
0 1
Rich =+— Ideal ratic ——= Lean
Mixture ratio SEF28ED BA
Fuel Pump -
A turbine type design fuel pump is used and is situated in the BRA
fuel tank.
ST
BIF
SEF790K A

Power Transistor & Ignition Coil

The ignition signal from the ECM is amplified by the power EL
transistor, which turns the ignition coil primary circuit eon and
off, inducing the proper high voltage in the secondary circuit.
The ignition coil is a small, molded type. ()

SECO94K

EF & EC-15 015



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

- Ignition coil

SEF566K

Terminal

Heater

SEF0895K

tdle adjusting
screw

IACV-AAC -
valve

IACV-FICD
solenoid vaive
MEF519D

SEF521K

Vehicle speed
sensor

AECT10

Power Transistor & Ignition Coil (Cont’d)

idie Air Control Valve (IACV)-Air Regulator

The IACV-air regulator provides an air by-pass when the engine
is cold for a fast idle during warm-up.

A bimetal, heater and rotary shutter are built into the |ACV-air
regulator. When the bimetal temperature is low, the air by-pass
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shuiter to close
the by-pass port. The air passage remains closed until the
engine stops and the bimetal temperature drops.

Idle Air Adjusting (IAA) Unit-

The IAA unit is made up of the IACV-AAC valve, |ACV-FICD
solenoid valve and idle adjusting screw. It receives the signal
from the ECM and controls the idle speed at the preset value.

Idle Air Control Valve (IACV)-Auxiliary Air
Control (AAC) Valve
The ECM actuates the IAGV-AAC valve by an ON/QFF pulse.

The longer that ON duty is left on, the larger the amount of air
that will flow through the IACV-AAC valve.

Vehicle Speed Sensor (VSS)

The vehicle speed sensor provides a vehicle speed signal to
the ECM.

The speed sensor consists of a reed switch, which is installed
in the speedometer unit and transforms vehicle speed into a
pulse signal.

EF & EC-16
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

o — Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the quantity of exhaust gas to be led to
the intake manifold through vertical movement of the taper
valve connected to the diaphragm, to which vacuum is applied
in response to the opening of the throttle valve.

@

W,

SEF7B3K Ei
Vacuum EGR Control (EGRC)-BPT Valve

|dm 2ol The EGRC-BPT valve monitors exhaust pressure to activate the LG

diaphragm, controlling throttle body vacuum applied to the EGR
valve. In other words, recirculated exhaust gas is contrelled in
response to positioning of the EGR valve or t¢ engine opera-
tion.

Exhaust pressure

SEF520K €L

EGR & Canister Control Solenoid Valve

The EGR and canister systems are controlled only by the ECM.
At both low- and high-speed revolutions of engine, the solenoid
valve turns on and accordingly the EGR valve and canister cut
the exhaust gas and fuel vapor leading to the intake manifold. AT

o
Fiu

SEF383K

Power Steering Qil Pressure Switch

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.

—_
! { ﬂ
i ‘»- ‘  SEFBAN [H A

EGR Temperature Sensor

The EGR temperature sensor monitors exhaust gas tempera- [EL
ture and transmits a signal to the ECM. The temperature sens-
ing unit employs a thermistor which is sensitive to the change 7
in temperature. Electric resistance of the thermistor decreases 0X
in response to the temperature rise.

SEFD72G




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEFQ99K

£ Fuel inlet

4 Fuet outlet

SEF256A

MEF520D

AT
ﬂ - _Brake fluid reservoir
_......-v' FESEN YA,
/ \ -1;_‘-_'1"“-. Activated carbon
W}F msterﬂ Ny
J
-.
Vacuum S‘r’ W ..r\ ’
line Il .. (O =
''' P'urge line \\"
@n N

SEF545N

Knock Sensor (KS)

The knock sensor is attached to the cylinder block and senses
engine knocking conditions.

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 delivered as oul-
put.

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
box cover.

Activated Carbon Canister

The carbon canister is filled with active charcoal 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.

EF & EC-18
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Mulitiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

hd

Mass air flow sensor Amount of intake air

Y

Engine coolant temperature | ENgine coofant temperature

hd

sensor

Heated oxygen sensor

Density of oxygen in exhaust gas

Y

Throttle position
Throttie posiion sensor P

ECM

hd

Throttle valve idle position

Neutral position/Inhibitor Gear position

(ECCS
control
module}

Y

Injector

Y

switch

Vehicle speed sensor Vehicle speed

A4

Ignition switch Start signal

Air conditioner switch Air conditioner operation

hd

Y

Battery Battery vollage

hd

BASIC MULTIPORT FUEL INJECTION
SYSTEM

The amount of fuel injected from the fuel injector,
or the length of time the valve remains open, is
determined by the ECM. The basic 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.

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injection is com-

pensated for to improve engine performance

under various operating conditions as listed

below.

< Fuel increase >

1) During warm-up

2) When starting the engine

3} During acceleration

4) Hot-engine operation

5) When selector lever is changed from “N" to
“D" (A/T models only)

< Fuel decrease >

1} During deceleration

EF & EC-19
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLGSED LOOP
CONTROL ECM
- {ECCS
control

Injegti
module) jection pulse

Combustion “F-" infection
MEF0250

Feedback signal

Heated
oxygen
sensor

~~ Injection puise
*1

No. 1 cylinder

M

No. 2 cylinder

M

.
|~ 1 engine cyole —=

Seqguential multipori fuel injection system

No. 3 cylinder

MNo. 4 cylinder

MEF5220

I M
Il I

No. 1 s'.:ylinder-rI

No. 2 cylinder J1
No. 3 cylinder n_ Il fn

No. 4 cylinder ﬂ—-—-—-—ﬂ-———-r]—-
1—«--- 1 angine cycle ——l

Simultaneous multiport fuel injection system

MEF5230

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

Mixture ratio feedback sysiem is designed to precisely controi
the mixture ratio to the stoichiometric point so that the three
way catalyst can reduce CO, HC and NOx emissions. This sys-
tem uses an heated oxygen sensor in the exhaust manifold to
check the air-fuel ratio. The ECM adjusts the injection pulse
width according to the sensor voltage so the mixture ratio wifl
be within the range of the steichiometric air-fuel ratio.

This stage refers to the closed {oop control condition. The open
loop control condition refers to that under which the ECM
detects any of the following conditions and feedback control
stops in order to maintain stabilized fuel combustion.

1} Deceleration

2) High-load operation

Engine idling

Malfunction of heated oxygen sensor or its circuit
Insufficient activation of heated oxygen sensor at low
engine coolant temperature

Engine starting

Hot-engine operation

When all of the following conditions are met:

tgnition switch “ON"

Soft closed throftle position switch “ON"”

Neutral position switch "OFF”

Engine running at idle speed

Vehicle running at slow speed

= SR
2Je ar@

* O 00O 0D

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratic feedback control system monitors the mixture
ratio signal transmitted from the heated oxygen sensor. This
feedback signal is then sent to the ECM to control the amount
of fuel injection to provide a basic mixture ratio as close to the
theoretical mixture ratic as possible. However, the basic mix-
ture ratio is not necessarily controlled as originally designed.
This is due to manufacturing errors (e.g., mass air flow sensor
hot wire) and changes during operation (injector clogging, etc.)
of ECCS parts which directly affect the mixture ratio.
Accordingly, a difference between the basic and theoretical
mixture ratios is quantitatively monitored in this system. It is
then computed in terms of ‘'fuel injection duration’ to automat-
ically compensate for the difference between the two ratios.
FUEL INJECTION TIMING

Two types of fuel injection systems are used — simultaneous
multiport fuel injection system and sequential multiport fuel
injection system. In the former, fuel is injected into all four cyl-
inders simultaneously twice each engine cycle.

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

In the sequential multiport fuel injection system 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 of ECM) is operating, simultaneous multiport fuel injection
system is used.

When the engine is running sequential multiport fuel injection
system is used.

EF & EC-20
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System (Cont’d)
FUEL SHUT-OFF

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

RA,
AR
8T

B
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshafi position sensor

Engine speed and piston position

Distributor Ignition (DI) System

¥

Mass air flow sensor

Amount of intake air

¥

Engine coolant temperature sen-
s0r1

Engine coolant temperature

hd

Throttle position sensor

Throttle position

Y

Vehicle speed sensor

Ignition switch

Throttle valve idle position ECM
. (ECGCS »| Power
Vehicle speed _| control " transistor
module)

Start signal

hd

Knock sensor

Engine knocking

Y

Neutral position/Inhibitor switch

Gear position

\d

Baftery

Batlery voltage

{msec)

1.75

Py
o
p=d

—h
n
L3

1.00

o
u
L]

Injection pulse width

N

Engine speed (rpm)

600 1,000 1,400 1,800 2,300

SEF742M

SYSTEM DESCRIPTION

The ignition timing is controlled by the ECM in order to main-
tain the best air-fuel ratio in response to every running condi-
lion of the engine.
The ignition timing data is stored in the ECM, in the form of the
map shown at left.
The ECM detects information such as the injection pulse width
and camshaft position sensor signal which varies every
moment. Then responding to this information, ignition signals
are transmitted tc 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 acceleration
5] Hot-engine operation
the ignition timing is revised by the ECM according to the other
data stored in the ECM.
The retard system by knock sensor is designed only for emer-
gencies. The basic ignition timing is pre-programmed within
the anti-knocking zone, even if recommended fuel is used
under dry conditions. Consequentiy, the retard system does not
operate under normal driving conditions.
However, if engine knocking oceurs, 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 avoid the knocking condition.

EF & EC-22
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idie Air Control (IAC) System
INPUT/QUTPUT SIGNAL LINE

Camshaft position sensor Engine speed N
@l
Engine coolant temperature sen- Engine coolant temperature N
ser A
Ignition switch Start signal n
EW
Throttle position sensor Throlile position N
Throttle valve idle position ECM .
N | position/Inhibit itch Neutral position (ECCS _| IACV-AAC LC
eutral position/Inhibitor switc »] control valve
' . ) module) EF &
Air conditioner switch Air conditioner operation . EC
Power steering oil pressure Power steering load signal - FE
switch
Battery Battery voltage CL
Vehicle speed sensor Vehicle speed > MT

FA

RA

SYSTEM DESCRIPTION

This system automatically controls engine idle speed to a spec- BRF
ified level. Idle speed is controlled through fine adjustment of

the amount of air which by-passes the throttle valve via IACV-
AAC valve. The IACV-AAG valve repeats ON/OFF operation ST
according to the signal sent from the ECM. The camshaft posi-
tion sensor detects the actuai engine speed and sends a sig-

nal to the ECM. The ECM then controls the ON/OFF time of the &F
IACV-AAC valve so that engine speed coincides with the target
value memorized in ECM. The target engine speed is the low-

est speed at which the engine can operate steadily. The opti- A
mum value stored in the ECM is determined by taking into con-
sideration various engine conditions, such as warming up and
during deceleration, fuel consumption, and engine load (air EL
conditioner, etectrical load).



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fue!l Pump Control

INPUT/OUTPUT SIGNAL LINE

Engine speed

Y

Camshaft position sensor

Start signal

ECM

Fuel

(ECCS _ Efn
cantroi fela P

» module) Y

Ignition switch

SYSTEM DESCRIPTION

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine startability. If the ECM receives a
180° signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the
pump to perform. if the 180° signal is not received
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevents bat-
tery discharging, thereby improving safety. The
ECM does not directly drive the fuel pump. It con-
trols the ON/OFF fuel pump relay, which in turn
contirols the fuel pump.

Condition Fuel pump operation

Operates for

Ignition switch is turned to ON.
5 seconds

Engine running and cranking Operates

When engine is stopped Stops in 1 second

Except as shown above Stops

EGR (Exhaust Gas Recirculation) & Canister

Control

INPUT/OUTPUT SIGNAL LINE

Engine speed

\d

Camshaft position sensor

Amount of intake air

Mass air flow sensor

Engine coolant temperature

Engine coolant temperature sensor

Start signal

.| ECM EGR &
" (ECCS canister
control *} coatrol
o| module) solenocid

valve

b4

Ignition switch

SYSTEM DESCRIPTION

In addition, a system is provided which precisely
cuts and controls port vacuum applied to the EGR
valve and canister o suit engine operating con-
ditions. This cut-and-control operation is accom-
plished through the ECM. When the ECM detects
any of the following conditions, current flows
through the solenocid valve in the EGR and canis-
ter controt vacuum line.

This causes the port vacuum to be discharged
into the atmosphere so that the EGR valve and
canister remain closed.

1) Low engine coolant temperature

2) Engine starting

3) High-speed engine operation

4) Engine idling

5) Excessively high engine coolant temperature
6) Mass air flow sensor malfunction

EF & EC-24

224



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Cooling Fan Control

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

Vehicle speed

hd

sor

Engine coolant temperature sen-

Engine coolant temperature

Y

Air conditioner swilch

Air conditioner “ON"' signal

Y

switch

Air conditioner dual-pressure

Air conditioner pressure signal

Y

FOR M/T MODELS

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

Operation

Air conditioner switch is ‘““OFF”

ECM
(ECCS
control
module)

Cooling

FOR A/T MODELS

* fan
relay(s)

The ECM performs ON/OFF control and LOW/
HIGH speed control of the cooling fan corre-
sponding to the vehicle speed, engine coolant
temperature, and air conditioner ON signal.

Operation

Air conditioner switch is “OFF”’

Engine coolant Cooling Remarks Engine coolant Cocling Remarks
temperature °C (°F) fans temperature °C (°F) fans
94 (201) or less OFF 94 (201) or less OFF
OFF Vehicle speed is 19 Between 95 (203) LOW
Between 95 (203) km/h {12 MPH) or less and 99 (210}
and 99 (210) ON Vehicle speed is 20 Low Vehicle speed I3 19
km/h {12 MPH) or more Between 100 (212} km/h (12 MPH) or less
100 (212) or more ON and 104 (219) HIGH Vehicle speed is 20
km¢h (12 MPH) or more

105 {221) or mare HIGH

Air conditioner switch is ““ON”

Engine coolant Cooling Remarks Air conditioner switch is “ON”
temperature ‘C (°F) fans
Vehicie speed is 80 Engine coolant Cooling
OFF km/h (50 MPH} or more temperature °C (°F) jans Remarks
94 (201) or less
ON Vehicle speed is 79 OFE Vehicie speed is 80
km/h {48 MPH) or less km/h (50 MPH) or more
44 (201) or less
95 (203) or more ON Low Vehicle speed is 79
km/h (42 MPH) or less
Between 95 (203)
and 98 (21G) LOW
LOW Vehicle speed is 19
Between 100 (212) km/h (12 MPH) or less
and 104 (219) HIGH Vehicle speed is 20
km/h (12 MPH}) or more
105 (221) or more HIGH

The cooling fan operates at HIGH if the seli-diagnosing
engine coolant temperature sensor system results in “NG™.

EF & EC-25
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

Acceleration Cut Control

A/C ON signal

Y

Neutral position/Inhibitor switch

Neutral position

Throttle position sensor

Throttle valve opening angle

ECM Air co
1 n-
(ECCS al
o ™ ditioner
»1 control rela
maoduie) 4

Y

SYSTEM DESCRIPTION

When the acceierator pedal is fully depressed,
the air conditioner is turned off for a few seconds.
This system improves acceleration when the air

conditioner is used.

INPUT/OUTPUT SIGNAL LINE

Heated Oxygen Sensor (HO28) Heater Control

Engine speed

Camshafl position sensor

Amount of intake air

Mass air flow sensor

The ECM performs ON/OFF control of the heated OPERATION
oxygen sensor heater corresponding to the )
Engine speed

engine speed and engine load.

"] ECM Heated
(ECCS | oxygen
control sensor
» module) heater
H
Engine ioad eated oxygen
rpm sensor heater
Above 3,200 —— OFF
Heavy load OFF
Below 3,200
ON

Middle or light lead

EF & EC-26
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idie Air Control Valve (IACV)-Air Regulator

Control
INPUT/OUTPUT SIGNAL LINE
Engine speed ECM &l
Camshaft position sensor > ccos
( .| IACV-air
control » lato 1
Start signal module) regulator WA
Ignition switch »

SYSTEM DESCRIPTION IACV-air regulator |

The |ACV-air regulator is controlled by the ECM Condition operation
at the same time as fuel pump ON-OFF conirol.

Operates for

Ignition switch is turned to ON
9 5 seconds

While engine is running and cranking Operates

When engine is stopped OFF in 1 second EE

Except as shown above OFF

an
BE=]

]
35
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System

CPU MALFUNCTION OF ECM

Outline

The fail-safe system makes engine starting pos-
sible if there is something malfuncticning in the
ECM's GPU circuit. in former models, engine
starting was difficult under the conditions men-
tioned above. But with the provisions provided in
this fail-safe system, it is possible to start the
engine.

Fail-safe system activating condition when
ECM is malfunctioning

The computing function of the ECM was judged to
be malfunctioning.

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

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

When the fail-safe system is operating, fuel
injection, ignition timing, fuel pump operation,
IACV-AAC valve operation and cocling fan oper-
ation are controlled under certain limitations.

Operation

Operation

Simuitaneous multiport fuel

Fuel injection L
injection system

Ignition timing is fixed at the

Ignition timing preset valve.

Fuel pump relay is "ON'" when
engine is running and "OFF”
when engine slalis.

Fuel pump

IACV-AAC valve Full open

Cooling fans Cooling fan relay "ON"

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 above-men-
tioned activating conditions are satisfied after
turning the ignition switch from OFF to ON.

MASS AIR FLOW SENSOR MALFUNCTION

If the mass air flow sensor cutput voltage is
above or below the specified value, the ECM
senses a mass air flow sensor malfunction. In
case of a malfunction, the throttle position sensor
substitutes for the mass air flow sensor.

Though mass air flow sensor is malfunctioning, it
is possible to drive the vehicle and start the
engine. But engine speed will not rise more than
2,400 rpm in order to inform the driver of fail-safe
system operation while driving.

Operation
Engine condition Starter switch Fail-safe system Fail-safe functioning
Stopped ANY Does not operate —
Cranking ON fir?gin‘e will be started by a pre-determined
Operates injection pulse on ECM.
Running OFF Engine speed will not rise above 2,400 rpm
EF & EC-28
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

ENGINE COOLANT TEMPERATURE
SENSOR MALFUNCTION

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

Operation
Condition Engine coolarrt temperature
decided
Just as igniti itch is
ust as ignition switch i 30°C (86°F)

turned ON or Start

More than 6 minutes after

80°C (176°F
ignition ON or Start ( )

30 - 80°C (86 - 176°F)

Except as shown above
xeep (Depends on the time)

KNOCK SENSOR MALFUNCTION

When the output signal of the knock sensor is
abnormal, the ECM judges it to be malfunction-
ing. When knock sensor is malfunctioning, igni-
tion timing will retard according to operating con-
ditions.

THROTTLE POSITION SENSOR
MALFUNCTION

Description

When the cutput signal of throttle position sensor @l

is abnormal the ECM judges it as a malfunction- =

ing of throttle position sensor.

The ECM does not use the throttle position sen- MA
sor signal, but judges the idle position by the
amount of fuel injected and the engine speed.

(=

Operation

Driving condition

When engine is idling Normal

When accelerating Poor acceleration

@n
=
—u

DJ‘E
2

i
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

PREPARATION

1. Make sure that the following parts are in

good order.
Battery
Ignition system

Fuses

ECM harness connector
Vacuum hoses

Air intake system

Engine oil and coolant levels

(Oll filler cap, oii level gauge, etc.)

e Fuel pressure
e Engine compression
e Throttle valve

Overall inspection sequence

INSPECTION

4

On air conditioner equipped models, checks
should be carried out while the air condi-
tioner is “OFF",

On autlomatic transaxle equipped models,
when checking idie speed, ignition fiming and
mixture ratio, checks should be carried out
while shift lever is in “N”’ position.

When measuring “CO’ percentage, inseri
probe more than 40 em (15.7 in) into tail pipe.
Turn off headlamps, heater blower, rear
defogger.

Keep front wheeis pointed straight ahead.
Make the check after the cooling fan has
stopped.

Check heated oxygen sensor
function.

b4

Check heated oxygen sensor

harness.

Perform diagnostic test mode It | NG | Repair or replace.
(Self-diagnostic resulis). "
OK

Y
Check & adjust ignition timing. P

Y
Check & adjust idle speed. _

y

NG

NG ;
- Repair or replace harness. >

CK

) 4

INSPECTION END

Check CO%.

OK_‘ Replace heated oxygen sensor.

y

Y

Check emission control parts
and repair or replace if neces-

sary.

NG Check heated oxygen sensor OK
function. 4
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

START

y

TEMP -_E'

Qo=

120 270

Visually check the following:
e Air cleaner clogging
o Hoses and ducts for leaks
e EGR valve operation
e Elecirical connectors

e Gasket
e Throttie valve and throttle position sensor gperation

v

0

SEF246F

Start engine and warm it up until water temperature indi-
cator points to the middie of gauge.
Ensure engine stays below 1,000 rpm.

r

\\\\\ 1III'H,';,
S,

S
Yarad

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

v

& 7,
) [}
= P
% - 3
=1 E |
% s] 8 3-
'y ®1000 riimin \
SEF24TF

Perform diagnostic test mode |l (Self-diagnostic results)
(Diagnostic Test Mode I1).

3
%

Sy,
=D

0K NG

h 4

~

CHECK—
e
SorN

Z'Malfunclinn
Indicater lamp

MEF3770A

Repair or replace components as necessary.

Y

N %
S s A
£/ £
= ;=2
e 3
Z,0 8

2 e

SEFZ48F

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

Race engine two or three times under no-load, then run
engine for about 1 minute at idle speed.

4

W IGN TMING aDJ B[]

IGNITION TIMING FEEDBACK
CONTROL WiLL BE HELD BY
TOUCHING START.

AFTER DOING S50, ADJUST

1) Select "IGN TIMING ADJ" in "WORK
SUPPORT” mode.
2) Touch "START".
OR

IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR

START i

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

®

SEF546N

h 4

/

QISCONNECT

Intake manifold

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

collector

r

Check ignition timing with a timing light.

M/T: 15°+2° BTDC
AIT: 158" £ 2° BTDC (in “N"” position)

Throttle position sensor! //
harness connector (A/T model)

SEF547N

,[,OK
®

EF & EC-31
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

O)

|

after loosing bolts which secure distribuior.

Adjust ignition timing to the specified value by turning distributor

M/T: 15°+2° BTDC
A/T: 15° £ 2° BTDC (in “N” position)

[

1) Select "IGN TIMING ADJ" in "WORK
SUPPORT" mode.
2) Touch "START".
OR

1) Turn off engine and disconnect throttle posi-
tion sensor harness connector.
2) Start engine.

B IGN TIMING a0 @[]

]

L/

h 4

- — CONDIION SETTING — =]
16N/T FEEDBACK HOLD

= == MONITOR = = =

@

Check idle speed,
e Read idle speed in "IGN TIMING ADJ" in
“WORK SUPPORT" mode.
OR

CMPS-RPM (REF]  MiZrpm
IGN TIMING 15BTDC |
CLOSED TH/PGS ON

SEF548N

@ ® Check idie speed.

M/T: 750+ 50 rpm
A/T: 7502 50 rpm (in “N” position)

(W
- |dle speed
| adjusting screw

Increase

SEF549N

SIS 5] 8]
=] 1 o]

SEF913J

J—
==

\\‘Dé;;lse <:

(== |

NG
y <

OK

W GN TIMING ADJ L ]

IGNITION 1IMING FEEDBACK
CONTROL WILL BE HELT) BY
TOUCHING START

AFTER DOING S0, ADJUST
IGNITION THAING WITH A
TIMING LIGHT BY TUANING
THE CAMSHAFT POSITION
SENSOR.

\ START ]
SEF546N

Intake manifold

coflectar
. %

QISCOMNECT

-

Throttle position sensor; //
harness connector (A/T model)

SEF547N

run engine at idle speed.

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

Adjust idle speed by turning idle speed adjusting screw.

M/T: 750+ 50 rpm
AIT: 750+ 50 rpm (in “N"” position}

'
| 4

h

1) Touch "BACK".

OR

®

harness connector.
2} Start engine.

1} Turn off engine and connect throttle position sensor

h 4

run engine at idie speed.

Race engine {2,000 - 3,000 rpm} 2 or 3 times under no-lcad and

§

@

EF & EC-32
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

@
Check idle speed.
& MONITOR & NG FAIL []
CMP2S.RPM [REF]  stZrpm <>_ ® Read idle speed in “DATA MONITOR" el
mode with CONSULT.
OR r
@ e Check idle speed. 128
I RECORD 1
SEF550N M/T: 800+ 50 rpm ) - EM
AIT: 800+ 50 rpm (in “N’° position)
OK NG
r e
Check IACV-AAC valve and replace if necessary.
\
Check IACV-AAC valve harness and repair if neces-
sary. .
FE
L 4
Check ECM function” by substituting another known €1
good ECM. -
* ECM may be the T
cause of a problem, =
» but this is rarely the
case. -
\ AT
1. See “M/R F/C MNT" in "Data monitor” | NG
% MONITOR % NO FAIL [ ] ——>®
mode. =z
W:SF}EF&AJTPEH e 2. Run engine at about 2,000 rpm for about P
47‘ 2 minutes under no-load.
3. Maintaining engine at 2,000 rpm under
no-load {engine is warmed up =)
'r RECCRD ] sufficiently.), check that the monitor tluc-
N tuates between “LEAN'" and “RICH"
SEFS more than 5 times during 10 seconds. B
RICH —~ LEAN — RICH —
1 time 2 {imes
LEAN — RICH .... BT
P —
OR
. Set "Healed oxygen sensor monitor’” in
the diagnostic test mode I1. BE
(See page EF & EC-50.) )
SEF9570D 2. Hun. engine at about 2,000 rpm for about
2 minutes under no-load. X
3. Maintaining engine at 2,000 rpm under 1A
K/N\, N L/ no-load, check to make sure that the RED
T s -~ . - -
\E"/ . _ V LED on the ECM or the malfunction indi-
4 P CHECK\ calor lamp on the instrument panel goes i,
@ AR ON and OFF more than 5 times during 10
i | e seconds,
e
oK UBp
MEF377DA ) 4
END
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Heated oxygen sensor
harness connector

©

|

€A
T

As for the location of heated
oxygen sensor harness
connector, refer to Diagnostic
Procedure 16.

Check heated oxygen sensor harness:

1) Turn off engine and disconnect battery ground cable.

2} Disconnect ECM 3MJ harness connector from ECM.

3) Disconnect heated oxygen sensor harness cannector
and cennect main harness side terminal ior heated
oxygen sensor to ground with a jumper wire.

4y Check for continuity between terminal No. 19 of ECM
SMJ harness connector and boedy ground.

—

MEFS533D

=

[[_Eon__ [ conmecTon] %
13

DISCONNECT

o | €

@

Continuity exists......coovviie e OK
Conlinuity does not exist......cccociiiiieni e NG
OK NG

Repair or replace harness.

¥

A 4

MEF534D

Connect ECM SMJ harness connecter to ECM,

¥

WACTVE TESTR [

cogLant TEMP  ON <>

== = MONITOR = = =
CMPS+RPM (REF} Orpm
INJ PULSE @2msec

1) Connect battery ground cable.
2} Select "ENG COOLANT TEMP™ in “ACTIVE
TEST" mode.
3) Set "COOLANT" o 20°C (68°F) by touching
“"Qu' and "Qd" and "UP’", "DOWN".
OR

IGN TI%\NG 8BTDC

e oWT

SEF562N

Engine coolant
temperature sensor
mscannecl  harness connector

@ 1) Disconnect engine coolant temperature sen-
sor harness connector.

Connect a resistor (2.5 kQ} between terminals

of engine coolant temperature sensor har-

ness connector.

Connect battery ground cable,

2

—

3

€
s

y

=y
o

Ea 2.5 K& resistor

MEF537D

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

TEMP :.E

: 120

l

®

EF & EC-34
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

©

l

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

2%,/ engine at idle speed. &l
* 1000 ¢ frin
SEF248F
Check ""CO""%.
Idle CO: Less than 5% EMd

After checking CO%,

&gg@gﬂ % 1) Touch "BACK". LE
S e

SEF913J

@ 1) Disconnect the resistar fram terminals of engine
coolant temperature sensor harness connector.

2) Connect engine coclant temperature sensor har-

ness connector to engine coolant temperature [FIE

Sensor.

NG OK GL

¥

Replace heated oxygen sensor.

r

« MONITOR @ NO FalL [ ]

1. See “M/R F/C MNT" in “'Data e
gmzsl,:}gpmN[sEFJ éf?grpm <:} monitor’” mode. AT
2. Maintaining engine at 2,000 rpm

under no-load (engine is warmed up EA
L sufficierntly.}, check thal the monitor
{ RECORD ] fluctuates between “LEAN" and
SEF553N "RICH" more than 5 limes during 10 i A
seconds.
RILCH — LEAN —bflEH -3
1 time 2 times
LEAN — RICH .....
OR
1. Set "Heated oxygen sensor monitor” 8T

HEY)
=

in the diagnoestic test mode Il
(See page EF & EC-50)

2. Maintaining engine at 2,000 rpm e}
under ne-load, check to make sure
that the RED LED on the ECM or the
malfunction indicator lamp on the [HA,
instrument panel goes ON and OFF

e more than 5 times during 10 sec-

— . E"‘
- B4

SEFg57D

o -
\ VAR )
{ Malfunction
“<RED LED indicator lamp Y
MEF377DA ®



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

®

l

Cannect heated oxygen sensaor harness connector to
heated cxygen sensor.

Check {uel pressure.
(See page EF & EC-189.}

¥

Check mass air flow sensor and its circuit.
Refer to Diagnostic Procedure 3.
(See page EF & EC-78.)

¥

Check injector and its circuit,
Refer to Diagnostic Procedure 18.
{See page EF & EC-114))

Clean or replace if necessary.

.
Check engine coolant temperature sensor and its cir-
cuit. Refer to Diagnostic Procedure 4.

{See page EF & EC-81.}

¥

Check ECM function® by substituting another known
good ECM.

" ECM may be the cause of a preblem, but this is
rarely the case.

EF & EC-36 236
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TROUBLE DIAGNOSES -

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-
f,fr tors. It is essential that both kinds of signals are proper and A

Sensors

Actuators

@

stable. At the same time, it is important that there are no con-
ventional probiems such as vacuum leaks, fouled spark plugs,
wmerosen| OF other problems with the engine. i

It is much more difficult to diagnose a problem that occurs

intermittently rather than continucusly. Most intermittent prob-
lems are caused by poor electric connections or improper wir- [
ing. In this case, careful checking of suspecied 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 o [FE
talk with a customer who approaches with a driveability com-
plaint. The customer is a very good supplier of information on

seF23ssi  such problems, especially intermittent ones. Through interac- ©L
tion with the customer, find out what symptoms are present and
ey, under what conditions they occur. )
0 o " Start your diagnosis by looking for “conventional” problems MT
L " first. This is one of the best ways to troubleshoot driveability
] ""_‘\_ problems on an electronically controlled engine vehicle. 5t
E o
/:\* s
-
% Fa
B
SEF234G ﬁf@\
8T
i
EL
D



TROUBLE DIAGNOSES

WORK FLOW

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

CHECK IN

A J

LISTEN TOC CUSTOMER COMPLAINTS

A 4

BASIC INSPECTION
(EF & EC-62)

l

Do self-diagnostic results exist?*1

Yes No
SELF- SYMPTOM FUNCTION
DIAGNOSIS ¥ BASIS v TEST BASIS »

Perform diagnostic test
mode Il {Self-diagnostic
results). (Refer to EF &
EC-47))

L 4

Select inspection on the
basis of each symptom.
(Diagnostic Procedure
25 - 45 — Symptom)

EF & EC-141 - 178

Perform sequence test
in FUNCTION TEST with
CONSULT.

Do self-diagnostic
results exist?

»
Ld

Yes

r

b d

v

Diagnestic Procedures
2-13

EF & EC-75 - 103
{Self-diagnostic item)

Diagnostic Procedures
14 - 24

EF & EC-105 - 136
{Nat self-diagnostic
item)

Diagnostic Procedures
2-24

EF & EC-75 - 136
{Self-diagnostic item &
Not self-diagnostic
item)

INSPECTION OF
EACH MALFUNC-
TICN

v

REPAIR/REPLACE

FINAL CHECK

NG | Confirm that the trouble is completely fixed by

DRIVE.

performing BASIC INSPECTION and TEST

"

CHECK OUT

cedure 1)

*2: i the trouble is not duplicated, see INTERMITTENT PROBLEM SIMULATION (EF & EC-43).

EF & EC-40

STEP IHI

STEP IV

*1: If the on-board diagnostic system cannot be performed, check main power supply and ground circult. (See Diagnostic Pro-

240



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

DESCRIPTION FOR WORK FLOW

STEP DESCRIPTION
STEP | Identify the trouble using the "DIAGNOSTIC WORKSHEET" as shown on the next page. &l
STEP Il Be sure to carry out the Basic Inspection, or the results of inspections thereafter may be misinterpreted.
STEP 1l Check the seli-diagnostic results stored in the ECM of the failed vehicle. o

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

1. DIAGNOSTIC TEST MODE !l (Self-diagnostic results)

Follow the DIAGNOSTIC TEST MODE 1l (Sel-diagnostic results) procedure for each item described in ""How e
to Execute DIAGNOSTIC TEST MODE |l {Self-diagnostic results)’. Non-self-diagnostic procedures described
for some items will also provide resuits which are equal to the self-diagnostic resulis.

2. SYMPTOM BASIS LG
This inspection is of a simplified method. When performing inspection of a part, the corresponding system
must be chacked thoroughly by selecting the appropriate check item from Diagnostic Procedures 2 - 24,

3. FUNCTION TEST BASIS (Sequence test)

In this ingpection, the CONSULT judges “OK™ or “NG™ on each system in place of a technician. When per-

STEP IV forming inspection of a parl, the corresponding system must be checked thoroughly by selecting the appro- _

priate check item from Diagnostic Procedures 2 - 24, FE

4. Diagnostic Procedure
¢ This ingpection program is prepared using the data obtained when disconnection of harness or connec-

tors has occurred in the respective circuit. GL,
e Inspection of the ""Nct self-diagneostic item’ dees not actually start with the execution of diagnostic test

mode Il. However, inspection is started by assuming that the diagnostic test mode Il has already been

perfermed. WY
& When a system having the diagnostic test mode Il function contains any circuit placed outside the range of

this diagnostic test mode 1l function, it is arranged that the "'Not self-diagnostic item” of such a system AT

will be performed when the seif-diagnostic result is OK.
Example: CAMSHAFT POSITION SENSOR

1. FINAL CHECK item is not described in the ““Not self-diagnostic item”. However, this FINAL. CHEGK must FA
be performed without fail in order to ensure that the trouble has been repaired, and also that the unit dis-
assembled in the course of the repair work has been reassembled correctly.

2. If the same trouble phenomenaon is observed again in the final check: RA
STEP V Go back to STEP IV, and perform the inspection using a method which is different from the previous
method.
3. If the cause of the trouble is still unknown even after conducting step Il above, check the circuit of each BR
system for a short by using the voltage available at the "ECM INPUT/OUTPUT SIGNAL INSPECTION'' ter-
minal.
§T
A
EL
IBX



TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

WHEN ... Date, Frequencies
WHERE..... Road conditions

Weather conditions,
Symptoms

and Accurate Repair (Cont'd)

KEY POINTS DIAGNOSTIC WORKSHEET
) ) There are many kinds of operating conditions that lead to mal-
WHAT ... Vehicle & engine model functions on engine components.

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

HOW ... Operating conditions, In general, feelings for a problem depend on each customer. It

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

ST 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
O Impossible to start (0 No combustion ] Partial combustion

[ Startability

. Partial combustion affected by throttle position
1 Partial combustion NOT affected by throttle position

Engine conditions

[ Possible but hard to start 1 Others | ]
o {7 No fast idle L1 Unsiable U High idle Z] Low idle
[ Idling
[ Others | ]
Symptoms
[.] Stumble [ Surge .1 Knock [l Lack of power
[ Driveability [.] Intake backfire 1 Exhaust backiire
O Others | ]
L1 At the time of start LI While idling
O Engine stall [1 While accelerating L1 While decelerating
O Just after stopping [0 While loading
. [ Just after delivery ['1 Recently
Incident occurrence . _ i .
[ In the marning L At night U In the daytime
Frequency [ All the time 3 Under certain conditions O Sometimes
Weather conditions [ Not affected
Weather O Fine [ Raining [ Snowing Ol Others [ ]
Temperature 1 Hot (1 Warm [} Cool [ Cold Ui Humid °F
J Cold C During warm-up O After warm-up

Engine speed L | | 1 | { i 1 |

0 2,000 4,000 6,000 8,000 rpm

Road conditions [ In town 0 In suburbs O Highway [} Off road (up/down)

L Not affected

] At starting {1 While idling 1 At racing

. While accelerating [} While cruising

1 While decelerating 1 While turning (RH/LH)
Driving conditions

Vehicle speed ERPI RN U TR TSR N TR S

0 10 20 30 40 50 60 MPH

Malfunction indicator lamp

M Turned on ] Not turned on

EF & EC-42
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

LN

THIS is the)

the

SEF235G

resuit.

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

problem might occur.
} Perform the activity listed under Service procedure and note

Variable factor

Influential part

Target condition

Service procedure

Made lean Remove vacuum hose and apply vacuum.
1 | Mixture ratio Pressure regulator
Made rich Remove vacuum hose and apply pressure.
Camshaft position Advanced Rotate distributor clockwise.
2 |lgnition timing
sensor Retarded Rotate distributor counterclockwise.
i n sensor harnes
Heated oxygen sensor | Suspended Disconnect heated oxygen sensor harness
3 Mixture ratio feedback connector.
conlrol Perl i ic test mode |l (Self-diag-
ECM Operation check r ?rm diagnostic tes d (s iag
nostic results) at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 |ldle speed IACV-AAC valve
Lowered Turn idle adjusting screw clockwise.
Tap or wiggle.
) \ Poor electrical con-
5 Electn(':a! conlnecl:tlon Harnefas connectors nection or improper Race engine rapidly. See if the torque reac-
(Electric continuity) and wires wiring tion of the engine unit causes electric
breaks.
Cooled Cool with an icing spray or similar device,
6 | Temperature ECM Heat with a hair drier.
Warmed .
[WARNING: Do not overheat the unit.]
Wet.
[WARNING: Do not directly pour water on
7 | Moisture Electric parts Damp components. Use a mist
sprayer.]
T i itioner, rear
8 |Electric loads Load switches lLoaded urn on headlamps, air conditioner, rea
defogger, efc.
Closed throttle posi- o .
9 - . p ) ECM ON-OFF switching Rotate throttle position sensor body.
tien switch condition
. o . Try to fiash timing light for each cylinder
10 | Ignition spark Timing light Spark power check y to Hlash liming flg yi

using ignition coil adapter (§5T).

EF & EC-43
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TROUBLE DIAGNOSES

On-board Diagnostic System

MALFUNCTION INDICATOR LAMP

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

CHECK

MALFUNCTION INDICATOR LAMP

SEF21YM

ECM LED
The ECM has only one RED LED.

YDiagnostic test mode selector

TN E——
N ——

MEF541DA;

ON-BOARD DIAGNOSTIC SYSTEM FUNCTICN

. . . Diagnostic Test
Condition Diagnostic Test Mode | Mode I
Engine
lgnition | stopped BULB CHECK SELF-DIAGNOSTIC
switch in RESULTS
[ION'I
position
Engine
runni
@) unning MALFUNGTION HEATED OXYGEN
( G‘ WARNING SENSOR MONITOR
i

EF & EC-44



TROUBLE DIAGNOSES

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

@ Turn ignition switch
"ON". (Do not start

engine.)

A 4 A
Diagnostic Test Mode |

Diagnostic Test Mode | — BULB =S
CHECK — MALFUNCTION WARNING

Y
y

Start engine. M

{Turn diagnostic test mode selector

on ECM fully clockwise) FE
Y
Wait at least 2 seconds. Tl
NPl
h 4
T
=
Z “ ;
i AT
(Turn diagnostic test mode selector Eh

fully counterclockwise.)

L 4 =
A
DIAGNOSTIC TEST MODE Il 6 =) Diagnostic Test Mode |l )
— SELF-DIAGNOSTIC RESULTS > | — HEATED OXYGEN SENSOR
Start engine. MONITOR -
BR
h 2
ST
’ e Switching the modes is not possible when the engine is 1,
Wait at least 2 seconds. running.
e When the ignition switch is turned off during diagnosis in
Y each mode, and then turned back on again after power to EL

the ECM has dropped off completely, the diagnosis will
automatically return to Diagnostic Test Mode I.

e Turn back diagnostic test mode selector to the fully coun- gy
terclockwise position whenever vehicle is in use.

=)




TROUBLE DIAGNOSES

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 LLAMP or the RED LED.

DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING

MALFUNCTION INDICATOR LAMP

and Condition
RED LED
ON When the following maifunctions (malfunction indicator lamp item) are
detected or the ECM’s CPU is malfunctioning.
OFF OK
Diagnostic

trouble code No.

Malfunction

12
13
14
31
32
33
35
43
45

Mass air flow sensor circuit

Engine coolant temperature sensor circuit
Vehicle speed sensor circuit

ECM (ECCS control module)

EGR function

Heated oxygen sensor circuit

EGR temperature sensor circuit

Throttle positiocn sensor circuit

Injecior leak

¢ 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 normal condition is detected. At this time,

the Diagnostic Test Mode I — SELF-DIAGNOSTIC
RESULTS memory must be cleared as the contenis remain
stored.

EF & EC-46 246



TROUBLE DIAGNOSES

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

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

Example: Diagnostic trouble code No. 12 and Diagnostic trouble code No. 33 WA
0.6 0.3 0.6 0.3
e -
ON i
B EM
OFF
( 44 LG
T )
0.9 0.3‘ 21 0.6 09 2.1 o
—_———— p— > Unit: second
i i i tic trouble code No. 33
Diagnostic trouble code Na. 12 Diagnostic tro MEF337E

Long (0.6 second) blinking indicates the number of ten digils
and short (0.3 second) biinking indicates the number of single
digits.

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

The diagnostic results will remain in ECM memory.

Display diagnostic trouble code table AT
Diagnostic
trouble code Detected items Availability EA
No.

11* Camshait position sensor circuit X

12 I'@:Et Mass air flow sensor circuit X RA
13 @ Engine coolant temperature sensor circuit X

14 @( Vehicle speed sensor circuit X BR
217 Ignition signal circuit X

31 @ ECM X &T
32 @ EGR function X

a3 @( Heated oxygen sensor circuit X BF
34 Knock sensor circuit X

35 @c EGR temperature sensar circuit X

43 @c Throttle position sensor circuit X A
45 l'@c Injector leak X

55 No malffunction in the above circuits X EL
X:_Available

@: Malfunction indicator lamp item Y

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



TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode II (Seli-diagnostic results) (Cont’d)

Diagnostic
trouble Detected items Malfunction is detected when ... Check item {remedy)
code No.
*11 Camshaft position sen- |e Either 1° or 180° signal is not entered for the first |e Harness and connector {If
sor circuit few seconds during engine cranking. harness and connector are
e Either 1° or 180° signal is not input often enough normal, replace camshaft
while the engine speed is higher than the speci- position sensor.)
fied rpm.
12 Mass air flow sensar 8 The mass air flow senscr circuit is open or e Harness and connector (If
circuit shorted. (An abnormally high or low voltage is harness and connector are
entered.) normal, replace mass air
flow sensor.)
13 Engine coolant tempera- | e The engine coolant temperature sensor circuit is | e Harness and connector
ture sensor circuit open or shorted. e Engine coolant temperature
{An abnormaliy high or low oulput vollage is Sensor
entered.)
14 Vehicle speed sensor e The vehicle speed sensor circuit is open or e Harness and connector
circuit shorted. e Vehicle speed sensor {reed
switch)
*21 lgnition signal circuit ¢ The ignition signal in the primary circuit is not ¢ Harness and connector
entered during engine cranking or running. ¢ Power transistor unit
31 ECM o ECM calculation function is malfunctioning. [Replace ECM (ECCS control
module).]
3z EGR function o EGR valve does not operale. e EGR valve
(EGH valve spring does not lift) o EGR & canister control sole-
noid valve
33 Heated oxygen sensor |e The heated oxygen sensor circuit is open or e Harness and connector
circuit shorted. e Heated oxygen sensor
{An abnormally high or low output voltage is ¢ Fuel pressure
entered.) + [njectors
e [ntake air ieaks
34 Knock sensor circuit e The knock sensor circuit is open or shorted. e Harness and connector
{(An abnormally high or low voltage is entered.} e Knock sensor
35 EGR temperature sen- ¢ The EGR temperature sensor circuit is open or o Harness and connector
‘ sor circuit shorted. o EGR temperature sensor
(An abncrmally high or low voltage is entered.}
43 Throttie position sensor | e The throitle position sensor circuit is open or e Harness and connector
circuit shorted. » Throttle position sensor
{An abnormally high or low voltage is entered.}
45 Injector leak e Fuel leaks from injector. e Injector

*: Check ilems causing a malfunction
come cut al the same time.

of camshaft position sensor circuit first, if both diagnostic trouble code Ne. 11 and 21

HOW TO ERASE DIAGNOSTIC TEST MODE Il

(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 |l to Diagnostic Test Mode |. (Refer to

YHOW TO SWITCH DIAGNOSTIC TEST MODES™ )

¢ When the battery terminal is disconnected, the diagnostic
trouble code will be [ost from the backup memory within 24

hours.

¢ Before starting on-board diagnosiic system, do not erase
the stored memory before beginning on-board diagnostic

sysiem.

EF & EC-48
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TROUBLE DIAGNOSES

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 LLAMP

Fuel mixture condition in the exhaust

Air fuel ratio feedback

and RED LED gas control condition
ON Lean
Closed loop system
OFF Rich

*Remains ON or OFF

Any condition

QOpen loop system

*: Maintains conditions just before switching to open loop.

HOW TO CHECK HEATED OXYGEN SENSOR
1. Set Diagnostic Test Mode II. (Refer to "HOW TO SWITCH

DIAGNOSTIC TEST MODES".}

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

no-load conditions.

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

EF & EC-49
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TROUBLE DIAGNOSES

Data Fnk
connector for

Consult

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.
2. Connect-"CONSULT" to data link connector for CONSULT.
{Data link connector for CONSULT is located behind the

CONSULT

=1

fuse box cover.)

MEF542D]

SEF792K

NISSAN

CONSULT

UES30

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

HUL

START

I SUB MODE

J

SEF554N

5. Touch "ENGINE".

| sELecT svsTEM

L]

[ ENGINE

|
|
!
)
l
|

SEF783K

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

[ I SELECT DIAG MODE

Ll tion sheet as follows:

[ WORK SLPPORT

For further information, see the CONSULT Operation Manual.

| SELF-DIAG RESULTS

{ DATA MON!TOR

| ACTIVE TEST

| ECM PART NUMBER

[ FunCTION TEST

]
1
|
I
|
]

MEF5430

EF & EC-50
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TROUBLE DIAGNOSES

Consult (Cont’d)

ECCS COMPONENT PARTS APPLICATION

ECCS COMPONENT PARTS

DIAGNOSTIC TEST MODE

SELF-
DIAGNOSTIC
RESULTS

WORK SUP-
PORT

DATA MONI-
TOR

ACTIVE TEST

FUNCTION
TEST

INPUT

Camshaft position sensor

X

Mass air flow sensor

X

Engine coolant temperature
SENsor

=

Heated oxygen sensor

Vehicle speed sensor

Throttie position sensor

EGR temperature sensor

XX | x| X

Knock sensor

b
Bl N B -

Ignition switch {start signal)

Air conditioner switch

Neutral position switch

Power steering oil pressure
switch

Batlery

QuUT-
PUT

Injectors

X

Power transistor {ignition tim-
ing)

X
{Igniticn signali)

IACV-AAC valve

EGR & canister control sole-
noid vaive

Air conditioner relay

fuel pump relay

Cooling fan

X: App

licable

EF & EC-51
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TROUBLE DIAGNOSES

FUNCTION

Consuit (Cont'd)

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

Self-diagnostic results can be read
and erased quickly.

Data monitor

Input/Output data in the ECM can
be read.

Active test

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

ECM part numbers

ECM part numbers can be read.

Function test

Conducted by CONSULT instead of
a technician to determine whether
each system is "OK” or "NG"".

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRL POS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIGNAL.
ADJUST [T TO THE SPECIFIED VALUE BY ROTATING
THE SENSOR BODY UNDER THE FOLLOWING
CONDITIONS.

e [GN SW "ON”

e ENG NOT RUNNING

e ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial position.

IGNITION TIMING ADJ

o IGNITION TIMING FEEDBACK CONTROL WILL BE
HELD BY TOGUCHING “START". AFTER DOING SO,
ADJUST IGNITION TIMING WITH A TIMING LIGHT BY
TURNING THE CAMSHAFT POSITION SENSOR.

When adjusting initial ignition
timing.

IACV-AAC/V ADJ

SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER
THE FOLLOWING CONDITIONS.

¢ ENGINE WARMED UP

o NO-LOAD

When adjusting idle speed.

FUEL PRESSURE RELEASE

e FUEL PUMP WILL STOP BY TOUCHING “START"
DURING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure
from fuel line,

EF & EC-52
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TROUBLE DIAGNOSES [sR]
Consuit {Cont’d)
SELF-DIAGNOSTIC RESULTS MODE

DIAGNOSTIC ITEM DIAGNOSTIC ITEM IS DETECTED WHEN ... CHECK ITEM (REMEDY)
CAMSHAFT POSI SEN* e Either 1° or 180° signal is not entered for the first few | @ Harness and connector
seconds during engine cranking. (¥ harness and connector are &l
e Either 1° or 180° signal is not input often enough normal, reptace camshaft o
while the engine speed is higher than the specified position sensor.)
P A
MASS AIR FLOW SEN ® The mass air flow sensor circuit is open or shorted. |e Harness and connector
(An abnormally high or low vollage is entered.) {If harness and connecior are
normal, replace mass air Ei
flow sensor.}
COOLANT TEMP SEN ¢ The engine coolant temperature sensor circuit is e Harness and connector ~
open or shorted. » Engine coolant temperature Le
(An abnormally high or low output voltage is sensor
entered.)
VEHICLE SPEED SEN ® The vehicle speed sensor circuit is open or shorted. |e Harness and connector
& Vehicle speed sensor (reed
switch) =
IGN SIGNAL-PRIMARY™ e The ignition signal in primary circuit is not entered e Harness and connector
during engine cranking or running. e Power transistor unit cL
Gl
ECM s FCM calculation function is malfunctioning. [Replace ECM (ECCS control
module).]
EGR SYSTEM e EGR valve does not operate. e EGR vaive MT
EGRC SOLENQID/V (EGR valve spring does not lift.) e EGR & canister control
solenoid valve
o
OXYGEN SEN e The heated oxygen sensor circuit is open or shorted. | @ Harness and connector A
{(An abnormally high or low output voltage is e Heated oxygen sensor
entered.) e Fuel pressure 7
\ Fdﬁk
e Injectors
# Intake air leaks
KNOCK SENSCR # The knock sensor circuit is open or shorted. e Harness and connector a8,
{An abnormally high or low voltage is entered.) e Knock sensor
EGR TEMP SENSOR ¢ The EGR temperature sensor circuit is open or o Harness and connector BR
shorted. ¢ EGR temperature sensor i
{An abnormally high or tow voltage is entered.)
THROTTLE POS! SEN e The throttle position sensor circuit is open or # Harness and connector g
shorted. e Throttle position sensor
{An abnormally high or low vollage is entered.)
INJECTOR-LEAK e Fuel leaks from injector. e Injector BF
*: Check items causing a malfunction of camshaft position sensor circuit first, if both "CAMSHAFT POSI SEN" and "'IGN SIG-
NAL-PRIMARY' come out at the same time. M
i
EL
DX



TROUBLE DIAGNOSES

DATA MONITOR MODE

Remarks:

e Speacificalion data are reference values.
» Specification data are output/input values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their components signals/vafues/operations.
i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the meonitor may show the specifica-
tion data in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data
calculated by the ECM according to the signals input from the camshaft position sensor and other ignition timing
related sensors.

Consult (Cont’d)

MONITOR ITEM

CONDITION

SPECIFICATION

CHECK ITEM WHEN
OUTSIDE SPEC.

CMPS-RPM (REF)

Tachometer: Connect

Run engine and compare tachometer indication with the

CONSULT value.

Almaost the same speed as

the CONSULT value.

e Harness and connector
o Camshaft position sen-

sor

MAS AIR/FL SE

Engine: After warming up,
idle the engine

A/C switch "OFF"

Shift iever "N

Idle

1.3-17V

2,000 rpm

1.7 -2V

Harness and connector
Mass air flow sensor

COOLAN TEMP/S

Engine: After warming up

More than 70°C (158°F)

Harness and connector
Engine coclant tempera-
ture sensor

0z SEN

M/R F/C MNT

Engine: After warming up

Maintaining engine speed
at 2,000 rpm

0 - 0.3V « Approx. 0.6 -

1.0V

LEAN — RICH

Changes more than 5 fimes

during 10 seconds.

Harness and connector
Heated axXygen sensor
Intake air leaks
Injectors

VHCL SPEED SE

Turn drive wheels and compare speedometer indication

with the CONSULT value

Almost the same speed as
the CONSULT value

Harness and connector
Vebhicle speed sensor

e Battery
BATTERY VOLT # Ignition switch: ON (Engine siopped) 11 - 14V e ECM power supply cir-
cuit
it ch: ON Throtile valve fully closed 0.45 - 0.55V . Har”efs and connector
THRTL POS SEN e Igni |‘on switch: @ Throttle pos!t!on sensor
{Engine stopped) o Throttle position sensor
Throtile valve fully opened Approx. 4.0V

adjustment

EGR TEMP SEN

Engine: After warming up

Less than 4.5V

Harness and connector
EGR temperature sen-
s0r

START SIGNAL # lgnition switch: ON — START OFF — ON ® Harness af‘d connector
e Starter switch
Throttle valve: ON ¢ Harness and connector
iti itch: Idle pasition .
CLOSED TH/FOS [ lgnm.on switch: ON e Throttle pos!t!on sensor
(Engine stopped) Throttle valve: » Throttle position sensor
Slightly open OFF adjustment
AIR COND SiG ® Engine: After warming up, | A/C switch "OFF OFF e Harness and connector
idle the engine A/C swilch "ON" ON e Air conditioner switch
Shift lever "P" or "'N” ON
NEUT POSI SW @ Ignition switch: ON * Harnass amlzl.cnnnef:ior
Except above OFF o Neutral position switch
Steering wheel in neutral
# Engine: After warming u posilion . ) OFF & Harness and connector
PW/ST SIGNAL =ngine: Alte) g up, (forward direction) « Power stesring oll pres-
idle the engine .
The steering wheel is ON sure switch

turned

EF & EC-54
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TROUBLE DIAGNOSES

Consuit (Cont’d)

MONITOR ITEM

CONDITION

SPECIFICATION

CHECK ITEM WHEN
OQUTSIDE SPEC.

@ |[gnition switch is turned to ON (Operates for 5 seconds)

e Engine running and cranking ON e Harness and connector
FUEL PUMP RLY & When engine is stopped (stops in 1.0 seconds) ® Fuel pump relay
Except as shown above OFF
Engine coolant tempera- OFF
ture is 99°C (210°F) or less
Engire coolant tempera-
ture is 100°C {212°F) or ON
maore
e After warming up Engine coolant tempera- OFE # Harness and connector
COOLING FAN engine, idle the engine. ture is 94°C (201°F) or less & Cooling fan relay
® A/C switch "OFF" . ¢ Cooling fan
Engine coolant tempera-
ture is between 95°C LOW
(203°F) and 104°C (219°F)
Engine coolant tempera-
ture is 105°C (221°F) or HIGH
more
e Engine: After warming up Idle D4 -32 msec ® Harness-and connector
INJ PULSE 3 A/(? swuch“ OFF . Imectorl
» Shift lever "N # Mass air flow sensor
& No-load 2,000 rpm 1.9 - 2.8 msec. ® Intake air system
ldle 15° BTDC e Harness and connector
IGN TIMING ditto e Camshaft position sen-
2,000 rpm More than 25° BTDC sor
Idle 20 - 40%
IACV-AAC/V ditlo e Harness and connector
2.000 rpm —_ » [ACV-AAC valve
& Harness and connector
* Injectors
. . Maintaining engine speed e Mass air flow sensor
HA E - Aft - g
A/F ALP « Engine er warming up at 2,000 rpm 75 - 126% e Heated oxygen sansor
o Canister purge line
e Intake air system
¢ Harness and connector
AIR COND RLY e Air conditioner switch OFF — ON OFF - ON e Air conditioner switch
+ Air conditioner relay
o Engine: After warming up 5 000 OFF
o A/C swilch "OFF" + rpm o Harness and connector
EGRC SOL/V e Shift lever "N" # EGR & canister control
o No-load 4,600 rpm ON solengid valve

EF & EC-55
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TROUBLE DIAGNOSES

Consult (Cont'd)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original
troublfe condition

Change the amount of fuel injection
using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connecior
Fuel injectors
Heated oxygen senscr

[ACV-AACHY
OPENING

Engine: After warming up, idle the
engine,

Change the IACV-AAC valve
opening percent using CONSULT.

Engine speed changes according to
the opening percent.

Harness and connector
IACV-AAC valve

ENG COOLANT
TEMP

Engine: Return to the original
trouble condition

Change the engine coofant
temperature using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

-

Harness and connector
Engine coolant temperature sensor
Fuel injectars

IGNITION TIMING

Engine: Return to the original
trouble condition

Timing light: Set

Retard the ignition timing using
CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Adjust initial ignition timing

Harness and connector

Engine: After warming up, idle the .
engine. & Compression
A/C switch “OFF" \ \ # Injectors
POWER BALANCE El .
C Shift lever "'N” ngine runs rough or dies ¢ Power transislor
Cut off each injector signal one at a @ Spark plugs
time using CONSULT. e Ignition colls
Igniti itch:
gnition switch: ON ¢ Harness and connector

COOLING FAN

Turn the cooling fan "ON'" and
“"QFF'" using CONSULT.

Cocling fan maoves and stops.

Cooling fan motor

FUEL PUMP RLY

Ignition switch: ON (Engine
stopped)

Turn the fuel pump relay "ON" and
"OFF" using CONSULT and fisten
to operating sound.

Fuel pump relay makes the operating
sound.

Harness and connector
Fuel pump relay

EGRC SOLENOID
VALVE

Ignition switch: ON

Turn solenoid valve "ON'' and
"QFF" with the CONSULT and
{isten to operating sound.

Solenold valve makes an operating
saund.

Harness and connector
Solenoid valve

SELF-LEARNING
CONT

In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching

“CLEAR'" on Lhe screen.

EF & EC-56
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Consult (Cont'd)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM {REMEDY)
e Ignition switch: ON el
SELF-IHAG (Engine stopped) .
— Object t
RESULTS e Displays the results of on- jective system
board diagnostic system. WA
o lgnition switch: ON e Harness and connector
(Engine stopped) @® Throttle position sensor R
| hrottl iti Throttle valve: opened OFF losed thrott! iti :
CLOSED THROTTLE *C 958d t. mt‘t? posttion P (C Iose rottle position
POSI switch circuit is tested switch)
(CLOSED THROTTLE when throttle is opiened # Throttle position serjls-or e
and closed fully. ("'i1DLE (Closed throttle position
POSITION SWITCH . . . .
POSITION" is the test item switch} adjusiment
CIRCUIT) : . .
name for the vehicles in Throttle valve: closed ON # Throtile linkage
which idle is selected by & Verify operation in DATA
throttie position sensor.) MONITOR maode.
o Ignition switch: ON e Harness anq _connector Ele
(Engine stopped) e Throttle position sensor
R Throttl bve full h iti
THROTTLE POSI @ Throltle position sensor ange (Throttle vatve fully More than *7 f'ottle position sensor @
o opened — Throttle valve adjustment GL
SEN CKT circuit is tested when 3.0v .
] futly closed) e Throttle linkage
throttle is opened and . .
closed full e Verify operafion in DATA
d MONITOR mode. M
# Ignition switch: ON OUT OF N/P-RANGE OFF e Harness and connector
NEUTRAL POSI SW (Engine sto;l)[_)ed) . . Net.Jtr:aI posu.tlon switch/ AT
CKT ¢ Neutral position switch Inhibitor switch
circuit is tested when shift ||y NLRANGE ON ® Linkage -+ Inhibitor switch
lever is manipulated. adjustment =
e Ignition switch: ON
) ¢ Harness and connector
(Engine stopped) Fuel pum
L
FUEL PUMP e Fuel pump circuit is tested [ There is pressure pulsation on the fuel Fuel pump rela LA
® ru
CIRCUIT by checking the pulsation |feed hose. p p y
. o Fuel filter clogging
in fuel pressure when fuel o Fuel level _
tube is pinched. B A
e Ignition switch: ON
{Engine stopped) H d ‘ ST
n n nn r 2
EGRGC SOL/NV ® EGR & canister control The solenoid valve makes an operating * Eg::t ZSS 2 . tco ef o'
ni r nir
CIRCUIT S/V circuit is tested by sound every 3 seconds. ¢ ,Ca ster contro
. . solenoid valve
checking solenoid valve SF
operating noise. -
® Ignition switch: ON
Engine stopped H d connect =1,
COOLING FAN (Engt pped) e The cooling fan rotates and stops ® flarness and conneclor A
e Cooling fan circuit is e Cooling fan motor
CIRCUIT . . every 3 seconds. .
tested when cooling fan is e Cooling fan relay
rotated. ElL
{524

EF & EC-57
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Consult (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. Batlery 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

# Harness and connector
# lgnition switch

PW/ST SIGNAL
CIRCUIT

e Ignilion switch: ON
{Engine running)

¢ Power steering circuit is
tested when steering
whee! is rotated fully and
then set to a straight line
running position.

Locked position ON

Neutral position OFF

# Harness and connector

@ Power steering oil
pressure switch

& Power steering oil pump

VEHICLE SPEED
SEN CKT

eVehicle speed sensor
circuit is tested when
vehicle is running at a
speed of 10 kmsh (6 MPH)
or higher.

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

¢ Harness and connector
® Vehicle speed sensor
e Electric speedometer

IGN TIMING ADJ

@ After warming up, idle the
engine.

@ Ignition timing adjustment
is checked by reading
ignition timing with a
timing fight and checking
whether it agrees with
specifications.

The timing light indicates the same
value on the screen.

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

o Camshaft position sensar
drive mechanism

MIXTURE RATIO
TEST

e Air-fuel ratioc feedback
circuit {injection system,
ignition system, vacuum
system, elc.) is tested by
examining the Q, sensor
output at 2,000 rpm under
non-loaded state.

o G, SEN COUNT: More than 5 times
during 10 seconds

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

o |GNITION SYS (Spark
plug, power transistor,
ignition coil, harness or
connector)

e VACUUM SYS (Intake air
teaks)

e O, sensor circuit

e O, sensor operation

e Fuel pressure high or low

o Mass air flow sensor

EF & EC-58
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Consult (Cont’'d)

FUNCTION TEST
{TEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

POWER BAIL ANCE

@ After warming up, idle the
engine.

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

Difference in engine speed is greater
than 25 rpm before and after cutting off
the injector of each cylinder,

@l
e Injector circuit (Injector,
harness or connector)
e Ignition circult {Spark AR
piug, power transistor,
ignition coil, harness or
connector) ER
» Compression
e Valve timing
LG

IACV-AACH
SYSTEM

e After warming up, idle the
engine.

e |ACV-AAC valve system is
tested by detecting change
in engine speed when
IACV-AAC valve apening
is changed to 0%, 20%
and 80%.

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

e Harness and connector

® IACV-AAC valve

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

e IAS {ldle adjusting screw) el
adjustment

EF & EC-59
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Diagnostic Procedure

CAUTION:

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

SEF289H

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

Red
projection

SEF725H

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

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

SEF291H

ST T T T 5. Before replacing ECM, perform ECM input/output signal
Perform ECM in- ; i ;
g:ut/oLTput sig::‘al inspecfion and make sure whether ECM functions properly
inspection before or nol. (See page EF & EC-177.)

replacement.

Ry

MEF544D

6. After performing this “Diagnostic Procedure’, perform
diagnostic test mode I (Sel{-diagnostic results) and driving
test.

Malfunction
RED LED indicator lamp

MEF377DA
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TROUBLE DIAGNOSES

Harness connector,
for solenoid valve ECM

Solenoid valve

SEF150MA

Diagnostic Procedure (Cont’d)

7.

When measuring ECM conirolled components supply volt-
age with a circuit tester, separate one tester probe from the
other.

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

EF & EC-61
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TROUBLE DIAGNOSES

Basic Inspection

BEFORE STARTING

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

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

® Harness connectors for proper con-

nections

e Vacuum hoses for splits, kinks, and
proper conneclions

& Wiring for proper connections,
pinches, and cuts

)

CONNECT CONSULT TO THE VEHICLE
Connect “CONSULT" to the data link
connector for CONSULT and select

e
oy
a—

SEF284G

Ignition timing:
15°+2° BTDC

iOK

{(Go to @& on next page.)

EF & EC-62

“ENGINE" from the menu. (Refer to
page EF & EC-50.)
A
-~ J
DOES ENGINE START? No _{Gotlo (&
\ Yes
Wy
1)
o 4]
SEFt44l| | CHECK IGNITION TIMING. NG_ Adjust ignition timing by
Warm up engine sufficiently and check | turning camshaft position
ﬂ Timing ignition timing at idle using timing light. sensor,
light (Refer to page EF & EC-30.)
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TROUBLE DIAGNOSES

B IGN TIMING ADJ W D

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING SQ, ADJUST
IGNITION TIMING WITH A
HMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

I

START |

SEFS55N

_‘<f/ 7 =
Throtile position
—, sensor harness conhector

MEF548D

fl THRTL POS SEN ADJ .[:l
¥ % % k ADJ MONITOR % % % %
THRTL POS SEN 0.52v
= = = MONITOR = = =

CMPS-RPM {REF)
CLOSED TH/POS

Orpm
ON

SEF556N

® O
SEF795K

%
H,éifxf\n

Closed throttle
position switch
connector

DISCONNECT

=

ol
—
w

SEF743M

Basic Inspection (Cont’d)

®

CHECK IDLE ADJ. SCREW INITIAL SET

RPM. .

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

2. When touching “"START", does.
engine speed fall to 750+ 50
rpm (in "N’ pasition)?

OR

No

When disconnecting throttle posi-
tion sensor harness connector,
does engine speed fall to
78050 rpm {in N’ position)?

Adjust engine speed by

| turning idle adjusting

SCrew.

Yes
6]
CHECK THROTTLE POSITION SENSOR NG | 1. Adjust output voltage
iDLE POSITION (M/T model only). . by rotating throttle
1. Perform "“THRTL POS SEN position sensor body.
ADJ” in "WORK SUPPORT" 2. Disconnect throttle
mode. position sensor har-
2. Check that output voltage of ness connector for a
throttle pasition sensor is 0.45 few seconds and then
to 0.55V. (Throttle valve fully reconnect it.
closes.) and “IDLE POSITION" 3. Confirm that “IDLE
stays “ON'" POSITION" stays
OR "ON".
@ Measure output voltage of throt-
tle position sensor using
voltmeter, and check that it is
0.45 to 0.55V. (Throttle valve fully
closed.)
OK
6]
CHECK CLOSED THROTTLE POSITION | NG | 1. Adjust continuity signal

SWITCH IDLE POSITION (AT muodel
only).

Check closed throttle position switch
OFF — ON engine speed with circuit
tester, clasing throttle valve manually.
Closed throllle position switch OFF —
ON engine speed

1,050 = 150 rpm {*“N”’ position}

-

{Go to on next page.)

EF & EC-63

Y

by rotating throttle
position sensor body.

2. Disconnect throttle

position sensor harness
connector for a few
seconds and then
reconnect it.

3. Confirm that "IDLE

POSITION’ stays ""ON”
using CONSULT.

&9

MA

R

AT

FA

RA

[T
il
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TROUBLE DIAGNOSES

#MONITOR aNO FaiL [
START SIGNAL QOFF
CLOSED TH/POS ON
AIR COND SIG QFF
NEUT POSI SW ON
I RECORD ]
MEF550D
L]
AJC @
N
<X
SEF150Q1

o]

FAILURE DETECTED
COOLANT TEMP SEN

W seLr0IaG RESULTS B[]
TIME

4]

Basic Inspection (Cont’d)

i

CHECK SWITCH INPUT SIGNAL.
Select the following switches in
“"DATA MONITOR" mode,
a) Start signal,
b) Idle position,
c) Air conditioner signal,
d) Neutral position (Parking)

switch, and check the switch-
es’ ON-OFF operation.
OR

NG

®

Remove ECM from behind audic
system panel and check the
above switches’ ON-OFF opera-
tion using voltmeter at each ECM

terminal.

Switch Condition Voltage (V)
IGN - IGN 0 Batter

Start signal ON START — battery

voltage
Accelerator
pedal released

idie position - 045-0.55 —
i Accelerator Approx, 4.0

pedat lully
depressed
AIC | AIC
. OFF ON Battery voltage
A/C gignal {Engine run- S0
ning)
Shift lever is
MNeutrai position [ Neutral position 0
{Parking) - Batt - it
switch Except Neutral atiery vollage

| ERASE j| _PRINT ]

MEF551D

o]

e

\/!/ ~
74

RED LED

CHECK™

Malfunction
indicator lamp

r

~

BN

MEF377DA

position

lOK

Repair or repiace the
malfunctioning switch or
its circuit.

READ SELF-DIAGNOSTIC RESULTS.

1.

. Read out self-diagnostic

Perform “SELF-DIAG
RESULTS" mode.

resuits.

. Is a failure detected?

OR

Yes
i

@1.

. Count the number of RED LED

Set "'Self-diagnostic results
mode™ in Diagnostic Test
Mode'll. (Refer fo page EF &
EC-47.}

or malunction indicator lamp
flashes and read out the diag-
nastic trouble codes.

. Are the diagnaostic trouble

codes shown?

lNo

INSPECTION END

EF & EC-64

Go to the relevant inspec-
tion procedure.
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TROUBLE DIAGNOSES

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

Display How to perform diagnostic test mode Il (Seli-diagnostic results) judgement
Detected items | Diagnostic trou- .
ble code No. IHustration Method Gl

#MONITOR #NO FAIL
CMPS.RPM (REF)  800rpm _ WA
MAS AIR/FL SE 155V
COOLAN TEMF/S  79°C
02 SEN 0.80V -

M/R F/C MNT  RICH 2
VHCL SPEED SE Okm/h PERFORM DIAGNOSTIC TEST MODE (I (SELF-
BATTERY VOLT 14.0V DIAGNOSTIC RESULTS).
THRL POS SEN 0,80V 1} Start engine. LE
EGR TEMP SEN 2.4V 2) Select "DATA MONITOR" mode with
CONSULT.
Camshalt B RECORD | % NO FAIL
s OR
Eg:gg:ncimu“ n SEFSSTN @ 2) Turn ignition switch “QFF" and then
"ONT.
3) Perform diagnostic test mode i (Self- EE

diagnostic results} with ECM.
Malfunction indicator lamp and red LED
display diagnostic trouble code No. 55.

GL
M
Malfunction
RED LED indicator lamp
MEF377DA AT
HMONITOR ¢ NO FAIL
CMPS.RPM (REF}  800rpm
MAS AIR/FL SE 158V i
COOLAN TEMP/S 78°C
02 SEN 0.80V
M/B F/C MNT RICH B
VHCL SPEED SE Okm/h PERFORM DIAGNOSTIC TEST MODE Il (SELF- e
BATTERY VOLT 14.0v DIAGNOSTIC RESULTS).
THRL POS SEN 0.50V 1} Turn ignition switch "ON" wait fer at least 5 =
EGR TEMP SEN 24V seconds and then start engine. Lﬁi
= 2) Select "DATA MONITOR" mode with
Mase air f [ RECORD I CONSULT.
ass air flow 12 SEF557N ¥r NO FAIL S
sensor circuit OR el

@ 2) Perform diagnostic test mode 11 (Self-
diagnostic results) with ECM.
Malfunclion indicator lamp and red LED B{F
display diagnostic trouble code No. 55.

(A
Maifunction .
RED LED indicator lamp
MEF377DA
MG
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TROUBLE DIAGNOSES

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

Display How to perform diagnostic test mode [l (Self-diagnoslic results) judgement
Detected items | Diagnoestic trou-
bie code No. ltustration Method
#MONITOR % NO FAIL
CMPS.RPM (REF) 800rpm
MAS AIR/FL SE 165V
COOLAN TEMP/S 73°C
02 5EN 080V
M/R F/C MNT RICH
VHCL SPEED SE Okm/h
BATTERY VOLT 14.0V PERFORM DIAGNOSTIC TEST MODE H (SELF-
THRL POS SEN 050V DIAGNQOSTIC RESULTS).
EGR TEMP SEN 24V 1} Turn ignition switch "ON"" or start engine.
Engine E 2) Selact "DATA MONITOR” mode with
coolant R E C O R D ‘ CO':JOSUIAT'
tamperature 13 SEF557N ol FAIL OR
zfr';ﬁﬁr 2) Perform diagnostic test mode 11 (Self-
diagnostic results) with ECM.
Malfunction indicator lamp and red LED
display diagnostic trouble code No. 55.
Malfunction
RED LED indicator lamp
MEF377DA
WVEHICLE SPEED SEN CKT B
AFTER TOUCH START.
DRIVE VEHICLE CHECK OVERALL FUNCTION.
AT 10km/h (6mph) OR 1) Jack up drive wheels.
MORE WITHIN 15 sec. 2] Start engine. .
3) Perform "VEHICLE SPEED SEN CKT' in
“FUNCTION TEST" mode with CON-
SULT.
CR
2} Start engine.
UJEXT “ START ] @ 3% Read veiicle speed sensor signal in
MEF559D "DATA MCNITOR* mode with CON-
SULT.
CONSULT value should be the same as
% MONITOR & NO FAIL D the speedometer indication.
OR
\é}gsl{. ISDBESEDSVS\;.’E Oﬁ{;km/h @ 1) Sta_:rt engine‘ and warm it up »sufficiently.
Vehicle speed 2) Shrft to' a suitable gear p05|i:9n and '
14 maintain the following test drive condi-

sensor circuit”

I RECORD ]

MEF560D

Malfunction
indicator lamp
MEF377DA

RED LED

tions for at least 5 seconds.
Driving conditions
(1) Engine speed:
2,600+ 400 rom
(2) Intake manifold vacuum:
—28.01414.7 kPa {(-210 £ 110 mmHg,
—8.27 1-4.33 inHg)
{3) Vehicle speed
5 km/h (3MPH} or more
3) If maltunction indicator lamp comes on
during test drive, perform diagnostic
test mode N (Self-diagnastic results)
with ECM.
Mallunction indicator lamp and red LED display
diagnostic trouble code No. 55.

*. Diagnostic test mede |l (Self-diagnostic results) is not performed but this method provides resuits which are equal to the seli-diagnostic

rasuits.

EF & EC-66
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TROUBLE DIAGNOSES
How to Execute On-board Diagnostic System in
Diagnostic Test Mode Il (Cont’d)

Display How 1o perform diagnostic test mode Il (Self-diagnostic results) judgement
Detected items | Diagnostic trou-
ble code No. Niugtration Method &l
#MONITOR #NG FAIL  [y]
CMPS-RPM {REF)  800rpm MA
MAS AIR/FL SE 1.6BV
COOLAN TEMP/S 79°C
02 SEN 0.80V =i
C’AH/ELFIS%ENEIBTSE Rlcgkm/h PERFORM DIAGNOSTIC TEST MODE 1 {(SELF- -
BATTERY VOLT 140V DIAGNOSTIC RESULTS).
THRL POS SEN 050V 1) Start engine. LC
EGR TEMP SEN 24V 2) Setect "'DATA MONITOR' mode with g
CONSULT.
[ RECORD | # NO FAIL
lgmu‘on signatl 21 SEFS5EN — OR. -
circuit @ 2} Turn ignition switch ""OFF"" and then
YONT
3} Perform diagnostic test mode Il {Self- -
diagnostic resulls) with ECM, IFlE
Malfunction indicator Jamp and red LED
display diagnostic trouble code No. 55.
CL
i
Maifunction WrT
RED LED indicator lamp
MEF377DA
AT
#MONITOR # NO FAIL
CMPS-RPM {REF] 800rpm
MAS AIR/FL SE 1.656v A
COOLAN TEMP/S 78°C h
02 SEN 0.80v
M/R F/C MNT RICH
VHCL SPEED SE Okm/h R&
BATTERY VOLT 14.0V PERFORM DIAGNOSTIC TEST MODE Il {SELF-
THRL POS SEN 050V DIAGNOSTIC RESULTS).
EGR TEMP SEN 2 4V 1) Turn ignition switch "ON'". ER
2) Select "DATA MONITOR™ mode with 2
B RECORD ] CONSULT.
¥r NO FAIL
ECM 31 SEF558N OR &7
2) Perform diagnostic test mode Il {Self-
diagnostic results} with ECM.
Malfunction indicator lamp and red LED  _
- display diagnostic trouble code No. 55. 3F
0 6%
Rl
vi7,
Malfunction Bl
RED LED indicator lamp o
MEF377DA

1o



TROUBLE DIAGNOSES

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

Display How to perform diagnostic test mode Il (Seli-diagnostic results) judgement
Detected items | Diagnostic trou-
ble code No. Ilustration Method
ROAD TEST
Test condltions
Drive vehicle under the following conditions
with suitable gear position.
(1) Engine speed:
2,500+ 300 rpm
(2} intake manifold vacuumn:
A/T models:
-380+47 kPa
(-285+ 35 mmHg, —11.22 + 1.38 inHg)
M/T models: '
-420+47 kPa
(~315 + 35 mmHg, —12.40 £ 1.38 inHg)
Driving mode
} (R): Test
condition
venhicle w (B): Total of
driving [~ T T @ 50 seconds
or MOr® | PERFORM DIAGNOSTIC TEST MODE Il {SELF-
DIAGNOSTIC RESULTS).
Engine L @ 1) Turn ignition switch "ON'".
running || 1 2) Perform diagnostic test mode Il {Selfi-diagnostic
» 5 resulis) with ECM.
Ignition @ Make sure that diagnostic trouble code No. 12,
switch: —n- 13, 35 or 43 are not displayed
OFF Time ’ : : ‘ )
Until red LED goes off. 3} ?erlorm test drive under the following condi-
EGR function 32 tions.

(1> Start engine and warm it up sufficiently.

(@) Turn off ignition switch and keep it off
until red LED goes off.

(@ Start engine and make sure that air
conditioning switch and rear defogger are
turned “OFF" during test drive.

@) Keep engine running for at least 30 seconds.

(5 Shift to suitable gear position and drive in
“Test condition” for a total of 95 seconds
or more,

Nate: If engine stalls or ignition switch is turned
off within step (&, return to step @.

SEF550N

Malfunction
indicator famp
MEF377DA

RED LED

{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 iest mode 1l
(Sell-diagnostic results) with ECM.

[3 Malfunction indicator lamp and red LED dis-
play diagnostic trouble code No. 55.

EF & EC-68
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TROUBLE DIAGNOSES

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

Display How 1o perform diagnostic test mode Il (Self-diagnostic results) judgement
Detected items | Diagnostic trou- -
ble code No. fustration Method
MEXTURE RATIO TEST @F
ACCELERATE TO 2000 RPM
AND HOLD THEN TQUCH b
START. Wi
"
1800 2000 2200 | L
[ NEXT ” START ‘| CHECK OVERALL FUNCTION.
ser115 | 1) Start engine and warm it up sufficiently. 1C
E 2} Parform “"MIXTURE RATIO TEST" in. =
#* MONITOR # NO FAIL [7] “FUNGTION TEST" mode with GON-
SULT.
CMPS.RPM (REF) 2000rpm OR
M/R F/C MNT RICH 2) Make sure that "M/R F/C MNT(R)" in
“DATA MONITOR™ mode indicates
Heated oxygen 13 “RICH" and "LEAN'" pericdically more EE
sensar circuit™ than 5 times during 10 seconds at 2,000 F
rpm
OR
2} Make sure that malfunction indicator (;U:
RECORD I lamp and red LED on ECM go on and
off periodically more than & times dur-
SEFSE1N ing 10 seconds at 2,000 rpm in Diag- MT
nostic Test Mode 1. M1
AT
R
Malfunction
RED LED indicator lamp Pﬁ\
MEF377DA ’
TMONITOR #NO FAIL
CMPS-RPM {REF)  800rpm BR
MAS AIR/FL SE 155V
COCLAN TEMP/S 79°C
02 SEN 080V ;
M/R F/C MNT RICH PERFORM DIAGNOSTIC TEST MODE Il (SELF- 8T
VHCL SPEED SE Okm/h DIAGNOSTIC RESULTS).
BATTERY VOLT 14.0vV 1) Start engine.
THRL POS SEN 050V 2) Select “DATA MONITOR"" mode with 3
EGR TEMP SEN 24V CONSULT. &
% NO FAIL
Knock sensor 34 f RECORD J . OR
cirouit SEF556N 2) Turn ignition switch “OFF" and then A&
"ON',
3) Perform diagnostic test mode |l (Self-
diagnostic results) with ECM.
Malfunction indicator lamp and red LED EL
display diagnostic rouble code No. 55.
()4
Malfunction
RED LED indicator lamp
MEF377DA

* Diagnostic test mode |l {Seli-diagnostic results) is not performed but this method provides results which are equal to the self-diagnostic
results.



TROUBLE DIAGNOSES

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

Display How to perform diagnostic test mode i (Seli-diagnostic results) judgement
Detected items | Diagnostic trou-
ble code No. Iflustration Method
wMONITOR # NG FAIL
CMPS.RPM (REF)  800rpm
MAS AIR/FL SE 1.05v
COOLAN TEMP/S 79°C
02 SEN 0.80v
M/R F/C MNT RICH
VHCL SPEED SE Okm/h PERFORM DIAGNOSTIC TEST MODE 1l (SELF-
BATTERY VOLT 14.0V DIAGNOSTIC RESULTS).
THRL POS SEN .50V 1) Start engine and warm it up sufficiently.
EGR TEMP SEN 24v @ 2) Select "DATA MONITOR" mode with
GONSULT.
RECORD I + NO FAIL
EGR tempera- OR
ture sensor cir- 36 BEFS558N 2) Turn ignition swilch “OFF" and then
cuit @ CON'
3) Perform diagnostic test mode Il (Sel-
diagnostic results) with ECM.
Malfunction indicator famp and red LED
display diagnostic trouble code No. 55.
Malfunction
RED LED indicator lamp
MEF377DA
¥ MONITOR wNO FAIL
CMPS.RPM (REF)  800rpm
MAS AIR/FI. SE 1.55v
COOLAN TEMP/S 79°C
02 SEN .80V PERFORM DIAGNOSTIC TEST MODE if (SELF-
M/R F/C MNT RICH DIAGNOSTIC RESULTS).
VHCL SPEED SE Okrm/h 1) Jack up drive wheels
BATTERY VOLT 14.0v 2) Start engine.
THRL POS SEN 0.60v 3) Shift to a suitable gear position (Except "P" or
EGR TEMP SEN 2.4V N}, and run engine at vehicle speed of 5
km/h (3 MPH} or higher for at least 1 second.
[ RECORD | §) 4 Seloct "DATA MONITOR" mode with
Throttle position 43 l CONSULT.
SEF558N ¢+ NO FAIL

sensor circdit

Malfunction
indicator lamp
MEF377DA

RED LED

OR

@ 4y Turn ighition switch “OFF" and then
“ON.

5} Perform diagnostic test mode 1l (Self-
diagnostic results) with ECM.
Maifunction indicator lamp and red LED
display diagnostic trouble caode No. 55.

EF & EC-70

270



TROUBLE DIAGNOSES

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

Cisplay How to perform diagnostic test mode 11 (Self-diagnostic results) judgement
Detected items | Diagnostic trou-
ble code Mo. IItustration Method
I3 ROAD TEST
Test conditlons
Drive vehicle under the {ollowing conditions
with suftable gear position.
{1) Engine speed-
2,500+ 500 rpm
(2)  Intake manifold vacuum:
3747 kPa
{(—280 £ 50 mmHg, -11.0+2.0 inHg)
{A&;::|More than
Driving mode " 113 minutes
g :[More than
20 minutes
at idle speed
€::[19_seconds]
Test at test conditfon
condition 1 2 minutes
at idle speed
Enging
rurning
' Ignition
switch: .
OFF Time
Until red LED goes off,
(1) Start engine and warm it up sufficiently.
(@) Turn off ignition switch and keep it off
until red LED goes off.
{3) Start engine and keep it running for[more PERFORM DIAGNOSTIC TEST MODE Il {SELF-
 Then T8 minufes. ] _ DIAGNOSTIC RESULTS).
v Tur.n off ignition switch and keep it off 1} Perform test drive as indicated In figure
~ uniil red LED goes off. 2} 1f malfunction indicator | duri
) (5} Repeat steps (B through @) for a totat ! unclion indicalor lamp comes on auring
Injector leak 45 test drive, perform diagnostic test mode Il

of 3 times.
(8 Start engine and keep il at idle for[more’
than 20 minutes.l
% engine stalls or ignition turns off within
13 minutes after engine is started, return
to step @. If over 13 minutes, restart
step (.
(7) Shift to suitable gear position and drive
in “Test condition™ for at least 30
if the following conditions occur during
step (7}, return to step @).
® Engine races over 4,000 rpm or
hardly accelerates for more than
10 secongs.
® Engine stalls or ignition turns off.
(8 Keep engine at idle speed for more
than 2 minutes.

SEFS562NC

=

Malfunction

indicator IamFP
MEF3770A

RED LED

{Seif-diagnostic results) with ECM.

E] Malffunction indicator lamp and red LED dis-
play diagnostic trouble code No. 55.

1984 Sentra Service Manual
AMO3-017 (NTB93-143)
Revised October 1993

EF & EC-71
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TROUBLE DIAGNOSES

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

ECCS
nE
—
. m : ——— . Inspection |ine
;gggrl‘g}l E] —— : Not inspection line
= @ A
B P 4. o
ilié 1
] % g B/R B/R
W Maln
° % % nerness)
w w
v |
o
WG 8"1 =%
B — -]
: 23 1
wal V1
D=0l g
Howo| T
a50 1
1
e
(Engine v s
contral L
harness) (Engine room =
harness)
& |
a * - 3 3z
- — 41 D,
B - =l @H
fo— g —
32 e d
M7 fI—oRt ]2 “ 2 2 ¢ 2@
g o= ® ! [CE<] P T
G ]
OFF[ACT[ ON [ ST > I o= Fuse ] 2
(FE) JCFFIACET O 5 \“_%I_'aﬁ ¢ hes 2
a B @ 2 Clo | [t
. 3 CHie] e ! FUSE_AND
: 5 3 = FUSIBLE LINK
= = S Q
ENGINE GROUND EGNITION SWITCH = MEF321F

Harness layout

MEF231D

EF & EC-72 279



TROUBLE DIAGNOSES

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

CONNECT

3 ‘
l——“ ECH__[o] CONNECTOR]| €
(V]

O
)
0
20 (&
MEF932D
B — COMNECT
L ECH Hconmscronl
46109
\.__AT._‘__)
v
1 o
(&
TMEFQ:E%‘SD
~

N — = CONNECT
T T
[ EcH |0 CONNECTOR]| €

38«47 ;
W
)
(t[@ UNDO F

B

=  MEF343F

INSPECTION START

v
Start engine. No | CHECK POWER SUP-
Is engine running? | PLY-1.
1) Turn ignition switch
Yes ON'.
2) Check voliage between
ECM terminal 8 and
ground with CONSULT
or tester.
Voltage: Baltery volt-
age
If NG, check the follow-
ing.
¢ Harness conneclors
ED, WD
e Harness connectlors
@D , ED
® Harness continuity
between ECM and igni-
tion switch
If NG, repair harness or
connectors.
,},OK
Go to "CHECK GROUND
CIRCUIT" on next page.
= 4
CHECK POWER SUPPLY-HI. NG [ Gheck the following.
1) Stop engine. "| @ Harness connectors
2} Check voltage between ECM termi- , @
nals @6, and ground with CON- e Harness connectors
SULT or tester. 9,
Voltage: Batiery voltage o 25A fusible link
e Harness continuity
OK between ECM and bat-
tery
If NG, repair harness or
connectors.
Y
CHECK POWER SUPPLY-III. OK_ Go to "CHECK GROUND
1) Turn ignitien switch “ON” and then "| CIRGUIT’" on next page.
“OFF".
2) Check voltage between ECM termi-
nals @, 4 and ground with CON-
\S{(L)lﬁ;’gz: tester. Case-1: Battery volta_'tge
Ignition switch “ON” and for a few Fe(figgé:;;'s' for a
seconds after turning ignition Case-2: Battery voltage

swilch “OFF”

Baltery voltage
A few seconds after turning ignition
switch “OFF”

Approximalely 0V

NG

Case-2

exists for more than
a few seconds.

Case-1

EF & EC-73

Go to “"CHECK COMPO-
NENT (ECCS relay)” on
next page.

(&l

MA

EM

LG

X
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TROUBLE DIAGNOSES

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

E _ DISCONNECT

|___Eon o connEcTor]|

——— DISCONNECT
et
€

5
1 2

®

= l

CHECK HARNESS CONTINUITY

BETWEEN ECCS RELAY AND ECM.

1) Disconnect ECM harness connector.

2} Disconnect ECCS relay.

3) Check harness continuity between
ECM terminals @), @) and terminal

NG

. | Repair harness or con-

|

®.
MEF935D Cantinuity should exist.
OK
v
CHECK VOLTAGE BETWEEN ECCS NG | Gheck the following.
RELAY AND GROUND. ¢ Harness continuity
1) Check voltage between terminals (1), between ECCS relay
(3 and ground with CONSULT or and harness connector
tester.
Vollage: Battery voltage I# NG, repair harness or
oK connectors.
v
MEF5608 NG

»
nectors.

CHECK QUTPUT SIGNAL CIRCUIT.

DISCONNECT

[T eon | connecTor]

|
3

= TISCONNECT
e
“Ae

:

=

MEF337D

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

| Repair harness or con-

nectors.

ECM
_B+13°39+4B4 10741082116

a g

lr

Q]

fof GUNNECTOR]l l% nﬁﬁT

&

III——-——)

MEFB38D

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF".

2) Disconnect ECM harness connector.

3) Check harness continuily between
ECM terminals (&), @3, 6, @,
o>, (i, (718 and engine
ground.
Continuity should exist.

OK

L
CHECK COMPONENT NG | Replace ECCS relay.
{ECCS relay). g
Refer to “"Electrical Components
Inspection'.
(See page EF & EC-188.}

lOK

NG

.| Repair harness or con-

JOK
y

Disconnect and reconnect harness con-
necters in the circuit, and retest.

v Trouble is not fixed.

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

and retest.

INSPECTION END

EF & EC-74

»
nectors.
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TROUBLE DIAGNOSES

Diagnostic Procedure 2
CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

ECH ([ECTS Eccs {
control RELAY G“
—

modul )
%]E] — : Inspection line
—— : Not ingpection line

§ % )
) <§ et
2= 5 )
EM
F W % % w (Main harness)
4 A
. LG
o
. 8- =
(Engine N
| -
@]|[@ ot e
2 0
: masly
LT ED
&5 F
4 | P LA B
Al R E— 1
& i I
i — T| (hggrlmggs) oem @ﬂ_,
oy BB RN
2 / > .
|
o | e @@I @EI %I AT
v
& 3
o ”

30Aa=]
30A=(]
30A=]

d
FUSE il =
E AT

BATTERY
__1%
FUSIEBLE
LINK

& B
FUSE AND
@g E e = FUSTRLE L ThK
ENGINE GROUND  03LT10N = L A,
MEF322F | -
R

Harness layout

sensor harness
connector

fBiF
MEF931D MEF42¢F HA
Engine grouné !
/ ® / ) EL
@ ) DX
, /' A

7\\\/

Intake manifold collector
NAWY B AN MEF454F
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TROUBLE DIAGNOSES

CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

— DISCONNECT
o F’
TS.

¢ o’

&

SEF287.}

INSPECTION START

'

8]

% DISCAONNECT

!

ECM__ |0l CONNEGTOR]|

22-30, 31-40

—— DISCONNECT
&8
€
b
C

T@J
Q]

MEF9410

PERFORM DIAGNOSTIC TEST MODE I OK_ Go to "CAMSHAFT POSI-
{SELF-DIAGNOSTIC RESULTS). "1 TION SENSOR (Not seli-
See page EF & EC-47. diagnostic item)”.
NG
CHECK POWER SUPPLY. NG_ Check the following.
1) Turn ignition switch "OFF". | @ Harness continuity
2} Disconnect camshaft position sensor between camshaft posi-
harness connector. tion sensor and ECM
3) Turn ignition switch “"ON"". ® Harness continuity
4) Check voltage between terminal between camshaft posi-
and ground with CONSULT or tester. tion sensor and ECCS
Voltage: Ballery voltage relay
If NG, repair harness or
OK
conneclors.
Y
Loosen and retighten ground screws.
E v
GHECK INPUT SIGNAL GIRGUIT. NG | Repair harness or con-
1) Turn ignition switch "OFF". 7| nectors.
2) Disconnect ECM harness connector.
3) Check harness continuity between
terminal () and ECM terminals &9,
&) (180° signal), terminal (&) and
ECM terminals 40, @8 (1° signal).
Continuity should exist.
J oK
4
CHECK COMPONENT NG | Replace camshalt position

(Camshaft position sensor).
Refer to "“Flectrical Components
Inspection”.

{See page EF & EC-181))

lOK

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

l Trouble is not fixed.

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

and retest.

EF & EC-76

5ensor.
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TROUBLE DIAGNOSES
CAMSHAFT POSITION SENSOR (Diagnostic frouble code No. 11)

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

FINAL CHECK NG | Recheck ECM pin termi- -
1) Erase the diagnostic test mode Il " | mals for damage or the al
(Self-diagnostic results) memaory. connection of ECM har-
(Refer to EF & EC-48.} ness connector.
2) Perform test drive. A

Refer to “"How to Execute On-board

Diagnostic System In Diagnostic Test

Mode II” {(EF & EC-65). ZM
3) Perform diagnostic test mode |l (Self-

diagnostic results} again.

(Refer to EF & EC-47.) LE

lOK

INSPECTICN END

G

M

EF & EC-77 077



TROUBLE DIAGNOSES

Diagnostic Procedure 3

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12)
tene (Malfunction indicator lamp item)

MASS ALR
FLOW
SENSOR

@i

=3

ORA/L
w
wWoB
W
ar/L

I
1L

AEME

e

! L}
Engine if [}
cantrol i |
harness))| |+
,

ECM (ECCS
control E
modu la) /
% % 4L— WAG
@} |[@
L6 16— OR

! l?% 17— W
% g ==

@f 8@

ENGINE GROUND

W

. Not

- Ingpection line

inspection |ine

Main harness)

v
3
o~
. =
B
TN
=g
5
= B
#o5L
a 1
<3
u—  x
M Q
oL
P
(Engine room
hafness)

BATTERY

‘ FUSE AND
= FUSIBLE LINK

MEF323F

Harness layout

N
Mass air flow Y,
sensor harness

2 connector
\ /
G
@, "‘\/

MEF430F

NAVY B/ /N

MEF454F

EF & EC-78
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TROUBLE DIAGNOSES

MASS AIR FLOW SENSOR {Diagnostic trouble code No. 12)@(

EF & EC-79

(Malfunction indicator lamp item)
= DISEONNECT
erkdr |44 €)
- INSPECTION START
V] '
W O PERFORM DIAGNOSTIC TEST MODE |l OK‘ INSPECTION END
(SELF-DIAGNOSTIC RESULTS). "
See page EF & EC-47.
7 1 NG
MEF345A ¥
B CHECK POWER SUPPLY. NG | Gheck the following.
1) Turn ignition switch “OFF". | @ Harness continuity
= - 2) Disconnect mass air flow sensor har- between mass air flow
“ ECH __[0] CONNECTOR| ness connector. sensor and ECM
7 — 3) Turn ignition switch “ON"". o Harmess continuity
E s, 4) Check voltage between terminat (B between mass air flow
Fe— and ground with CONSULT or tester. sensor and EGCS relay
T Voltage: Battery voltage If NG, repair harness or
m connectors.
QK
& = B y
CHECK GROUND CIRCUIT. NG_ Repair harness or con-
MEF844D} 1 1) Turn ignition switch “OFF"". " | nectors.
2) Disconnect ECM harness connector.
. 3) Leosen and retighten ground screws.
f:—:} I ! ECM H CONNECTOR 4) Check harness continuity between
i b o I 6 I terminal (€) and ECM terminal @%.
<] ) Continuity should exist.
5. HS.
DISCONNECT DISCONNECT l OK
Q)
. . CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-
(ﬁ]ﬂ i 1) Check harness continuity between | nectors.
terminal @ and ECM terminal 5.
Conlinuily should exist.
MEF845D
OK
]
CHECK COMPONENT NG | Replace mass air flow
(Mass air flow sensor). | sensor.
Refer to "“Electrical Components
Inspection”.
(See page EF & EC-181)
oK
hd
Disconnect and reconnect harness con-
nectors in the circuit, and reiest.
v Trouble is not fixed.
Check ECM pin terminals for damage or
the connecticn of ECM harness connec-
tor. Reconnect ECM harness connector
and retest.

MA

EM

LC
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TROUBLE DIAGNOSES

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12)@( (Malfunction indicator lamp
Perform FINAL CHECK by the following procedure after repair

item)

is completed.

FINAL CHECK

1) Erase the diagnostic test mode |l
(Self-diagnostic results}) memory.
(Refer to EF & EC-48.)

2) Perform test drive.
Refer to “"How to Execute On-board
Diagnostic System in Diagnostic Test
Mode IF'" (EF & EC-65).

3} Perform diagnostic test mode |l (Seif-
diagnostic results) again.
(Refer to EF & EC-47.)

NG

.| Recheck ECM pin termi-

OK

L 4

INSPECTION END

EF & EC-80

nais for damage or the
connection of ECM har-
ness connector.
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TROUBLE DIAGNOSES

Diagnostic Procedure 4

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

&
EOOLANT
TEMPERATURE A
SENSDR
ECM (ECCS
control
moduie) E E[M
—— . Inaspection |line ’: LG
-
—==— : Not inspection |ine
%E %E FE
@|[=
(Engine controf Engine room ©H:’
18 | 14 harness) harhess no. 2

oA =

8—L-0OR L~ GR @ ¥
. B @@ B
= | [T
W

PR
OFH TR

MEF324F

Harness layout

Engine coolant B
L)
temperature sensor o)

e

o RH ( FA

MEFg31D




TROUBLE DIAGNOSES

ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic trouble code No. 13)@

= — DISCONMECT
€

(Maliunction indicator lamp item)

INSPECTION START

!

CHECK COMPONENT

PERFORM DIAGNOSTIC TEST MODE H OK‘ INSPECTION END
(SELF-DIAGNQOSTIC RESULTS). i
(Li@ "b See page EF & EC-47.
A NG
MEF3484A l
CHECK POWER SUPPLY. NG | Check the fallowing.
E’ 1} Turn ignition switch "OFF", "| ® Harness cannectors
DISLINREST 2) Disconnect engine toolant tempera- G
18, E@ ture sensor harness conhector. e Harness continuity
. 3) Turn ignition switch ""ON"". between ECM and
4) Check voltage between terminal () engine coolant tempera-
and ground with CONSULT cr tester. ture sensor.
Vollage: Approximately 5V If NG, repair harness or
oK | connectors.
@& B l
= CHECK GROUND CIRCUIT. NG | Check the following.
MEF349A 1) Turn ignition switch "OFF"", | @ Harness connectors
2) Check harness continuity between F,
terminal and engine ground. e Harness continuity
Continuity should exist. between ECM and
engine coolant tempera-
OK
ture sensor.
If NG, repair harness or
connectors.
NG

Y

{Engine coclant temperature sensor}.
Refer to “‘Electrical Components
Inspection™.

(See page EF & EC-181.)

oK
hd

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

l Trouble is not fixed.

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

and retest.

EF & EC-82

Replace engine coclant
temperature sensor.

282



TROUBLE DIAGNOSES

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

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

FINAL GHECK NG i Recheck ECM pin termi-
1) Erase the diagnostic test mode |l | nals for damage or the @l
(Self-diagnostic results) memory. connection of ECM har-
{Refer 1o EF & EC-48.) ness connector. N
2) Perform test drive. B,

Refer to ''How to Execute On-board

Diagnostic System in Diagnostic Test

Mode lI"" (EF & EC-65). Ei
3) Perform diagnostic {est mode Il (Self-

diagnostic results) again.

{Refer to EF & EC-47 ) LE

lox

INSPECTION END EF &
EC

FlE
CL

T



TROUBLE DIAGNOSES

Diagnostic Procedure 5

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

ECM (ECCs
cantrol
modu | e)

IGNLTION SWITCH
ON or START

COMBINATION METER

ELECTRIC
SPEEQOMETER
F—ol16
3 o—
—ol8
60—
F—o15
[o]e] 1]
@[EE R
-4 > "f m\
f

(o] [@ VEHICLE
Main harnesg) gENSOR
B B®
BODY GROUND @
Iz— oG Y/G A2 ﬁ)
(Engine e
32 3. contral
harness! [ (Engine raom
?ﬁ harness no. 2)
@D @ B e
§5H "
L DED
I noel |9
asl
@ e il
‘EE Pt e
— : Ingpection line oL
-~—— : Nopt inspection line B
(Engine room harness)
MEF325F
Harness layout
MEF831D
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TROUBLE DIAGNOSES
VEHICLE SPEED SENSOR (Diagnostic trouble code No. 14)@

(Malfunction indicator ilamp item)
DISCONNECT DISCOMKECT &
V. &
& A
r—p— INSPECTION START
[_Eow o] connecron | La Bl le d]
32 jelf|"[g]h] ¥ Gl
CHECK OVERALL FUNCTION. OK INSPECTION END
See page EF & EC-66. " RiA
@) T NG
¥
weraaar| | CHECK SPEEDOMETER FUNCTION. NG | Check vehicle speed sen- | £
Make sure that speedometer functions "] sor and its circuit.
properly. (Refer to EL section.)
OK LG
Y
CHECK INPUT SIGNAL CIRCUIT. NG | check the following.
1) Turn ignition switch "OFF". » Harness conneciors
2) Discannect ECM harness connector ¢, WD
and combination meter harness con- @ Harness continuity
nector. between ECM and com- FE
3) Chack harness continuity between bination meter
ECM terminal 42 and terminal (D). If NG, repair harness or
Continuity should exist. connectors. CIL
lOK
Discannect and reconnect harness con- T

nectors in the circuit, and retest.

Trouble is not fixed.
\ AT

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

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

FINAL CHECK NG | Recheck ECM pin termi- BiR
1) Erase the diagnostic test mode |l | nals for damage or the
(Self-diagnostic results) memory. connection of ECM har-
(Refer to EF & EC-48.) ness connector. 5¥)

2) Perform test drive.
Refer to "How to Execute On-board
Diagnostic System in Diagnostic Test 5
Mode II" (EF & EC-65). BF
3) Perform diagnostic test mode Il (Self-
diagnostic results) again.

(Refer to EF & EC-47) HA
lOK

INSPEGTION END EL

[



TROUBLE DIAGNOSES

Diagnostic Procedure 6
IGNITION SIGNAL (Diagnostic trouble code No. 21)

ECM (ECCS
control
modul e)

CJD|

/

B./R @ @ B/R
i

1— W
I— Y/R

(Engine
cofntraol
harness)

(ARBYD]

i =4 S
@

TP B PR

®

@‘w\\\_.@

. Inspection line

: Not i‘nspection |ine

Maln harness)

.

SHJ
[Refer to last page
(Foldout page).]

®

BAR ——Etl =~ BsR

IGNITION SWITCH

@ l{]FF AgC (éf;l S(;'
W
%
S B e
Engine 4l vy
m
;ggness) 5 6]

=
@H

W

z5a1
soa{1+—+—
30a=]
304
3087

FUSIBLE

:

TEaT Ta > %
S > 2] o < FUSE
et EL_L'_UI 2
& 5
= <= T
OISTRIBUTOR E o FUSE AND
|—J = E FUSIBLE LINK
55 m B __._]
G
POWER — -
= £ = = FESISTOR  TRANSISTOR  ENGINE GROUND
SPARK PLUG CONDENSER

MEF326F

Harness layout

Ignition coil =
}—'\_‘m%ss connector N
MEF931D _‘l MEF432F

L\ Ep——ry
Power transistor /
- harness connector

PN t
Ignition coil

%

condenserﬁ
MEFA433F VAV AR

MEF434F




TROUBLE DIAGNOSES

IGNITION SIGNAL (Diagnostic trouble code No. 21)

? DISTONNECT
b 2 E)

V]

()

N

MEF5g4B

DISCONNECT

&b 124

DISCONKECLT

o

&

MEF5658

%7* DISCONN ECT
M€

!% CISCONNECT

ECH {O{ CDNNECTDRJ (ﬂj

QL'

INSPECTION START

'

MEF951D

PERFORM DIAGNOSTIC TEST MODE I OK_‘ INSPECTION END
(SELF-DIAGNOSTIC RESULTS). v
See page EF & EC-47.
NG
\ 4
Turn ignition switch “OFF", and restart Yes
. —>®
engine.
Is engine running?
No
| 4
CHECK POWER SUPPLY. NG_ Check the following.
1} Turn ignition switch “OFF", | @ Harness connectors
2) Disconnect ignition coil harness con- EHD, 6D
nector. @ Harness connectors
3) Turn ignition switch “ON"". M, ED
4) Check voltage between terminal # Harness continuity
and ground with CONSULT or tester. between ignition coil
Voltage: Batiery voltage and ignition switch
if NG, repair harness or
oK
connectors.
B ¥
GHECK GROUND CIRCUIT. NG| Repair harness or con-
1) Turn ignition switch “OFF”, | nectars,
2} Disconnect power transistor harness
connector.
3) Check harness continuity between
terminal (® and terminal @, termi-
nal () and engine ground.
Continuity should exist.
CK
L4
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Disconnect ECM harness connector. | nectors.
2) Check harness continuity between
ECM terminal I) and terminai (¢).
Continuity should exist.
lox
NG

CHECK COMPONENTS

(ignition coil, power fransistor).
Refer to "'Electrical Components
Inspection”.

(See page EF & EC-182))

Y

lOK

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

+ Trouble is not fixed.

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

and retest.

EF & EC-87

Replace malfunctioning
component(s}.

@Y

Tl

ER

(]
7=

ﬁ

Ry
IR J'A:-
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TROUBLE DIAGNOSES

IGNITION SIGNAL (Diagnostic trouble code No. 21)@

CONNECT

[

ECH

ﬁ CONNEGTOR|

&

I

UISBDNNECT

n l

DSCONNECT

MEFa52D

CHECK INPUT SIGNAL GIRCUIT.

NG

. | Repair harness or con-

1) Stop engine.

2) Disconnect ignition coil harness con-
nector.

3) Strip tape covering resistor & con-
denser.

4) Disconnect ECM harness connector.

5) Check harness centinuity between
terminal (® and terminal {f), terminal
@ and ECM terminal (3.
Continuity should exist.

lOK

nectors.

CHECK COMPONENT

NG

. | Replace resistor & con-

(Resistor).

Refer to “Electrical Components
Inspection”.

{See page EF & EC-188.)

OK

\d

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

'L Trouble is not fixed.

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

and retest.

denser.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

NG

. | Recheck ECM pin termi-

1} Erase the diagnostic test maode |l
{Self-diagnostic resulls) memory.
(Refer to EF & EC-48.)

2) Perform test drive.

Refer to “How to Execute On-board
Diagnostic System in Diagnostic Test
Mode 11" (EF & EC-65).

3) Perform diagnostic test mode H (Seli-
diagnostic results) again.
(Refer to EF & EC-47)

1OK

INSPECTION END

EF & EC-88

nals for damage or the
connection of ECM har-
ness connector.

288



TROUBLE DIAGNOSES

Diagnostic Procedure 7

ECM (ECCS CONTROL MODULE) (Diagnostic trouble

code No.31) }@( (Malfunction indicator lamp item)

INSPECTION START

'

1) Turn ignition switch “ON’",
2) Erase the diagnostic test maode I
{Setf-diagnostic results) memory.

Y

PERFORM DIAGNOSTIC TEST MODE It
(SELF-DIAGNQSTIC RESULTS]).
See page EF & EC-47.

'

Does ECM display diagnostic {rouble
code No. 31 again?

Yes
»

No

k J

INSPECTION END

EF & EC-89

Replace ECM.

&l

M 1-@\

EM

LC

EF &
EC

=E

GL

MT

=
S

RA

=
=E)

i

i
i—

X
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TROUBLE DIAGNOSES

Diagnostic Procedure 8

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

ECM (ECCS
contral
modul e)

A

105=— GY

FU
fe
PP
E

(Re
su
in

SE BLOGK
"

to *PDOWER
LY ROUTING~
L section.}

IGNITION SWITCH
ON or START

WG

(Engine
control
harness)

WG @ @ WG

Main harnesst

(Engine room
harness no. 2)

O

— : Inspection line

— : Not inspection line

Yol

[ G

EGR &
CANISTER
CONTROL
SOLENQID
VALVE

MEF327F

MEF931D

Under the vehicle view

control solenoid
valve harness
/ connector __

EF & EC-90
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TROUBLE DIAGNOSES
EGR FUNCTION (Diagnostic trouble code No. 32)@(

(Malfunction indicator lamp item)
yZ
T8y
INSPECTION START
l Gl
: PERFORM DIAGNOSTIC TEST MODE I! OK_ Go to EGR CONTROL {Not
N {SELF-DIAGNOSTIC RESULTS). | sek-diagnostic item). A
i See page EF & EC-47.
ARy
Vacuum hose connected NG
to EGR val E
© EGR valve | MEF436F] ’ EM
E CHECK VACUUM SOURCE TO EGR OK_ CHECK COMPONENTS
— , CONNECT VALVE. | (EGR valve, and EGRC- e
“ ECM |0} CONNECTOFHI % e 1) Start engine and warm it up suffi- BPT valve).
105 ciently. Refer to “Electrical Com-
2) Keep engine speed at about 2,000 ponents Inspection’.
™ rpm. {See pages EF & EC-186,
(L@ P O 3) Disconnect vacuum hose to EGR 187.)
valve. NG
A 4) Make sure that vacuum exists. FE
PNTEL
@ - ¢ H L Vacuum should exist. Replace malfunctioning
NG component(s).
MEF955D L
B
: CHECK CONTROL FUNCTION. OK_ CHECK VACUUM HOSE.
@?._——i- 1) Check voltage between ECM terminal "1 1) Check vacuum hose for BT
Split and ground under the following clogging, cracks and
@ conditions with CONSULT or tester. proper connection,
Vollage: AT
) - Y. Engine speed is 4,000 rpm
Engine speed is 2,000 rpm. Ef,

= Battery voltage

=
j)‘is Improper connection NG )
' RA&
seFiooL| 8] .

B CHECK OUTPUT SIGNAL CIRCUIT. NG_‘ Check the following.
“ ECN IB'[CQNNEBTOR| y 1) Stop engine. " | @ Harness connectors =
- 5 BIF
o _ 308 2) Disconnect ECM harness connector. G, EiY i
| g DISCONNECT 3) Disconnect EGR & canister control e Harness continuity
BISCONNECT E@ solenoid valve harness connector. between ECM and EGR
4) Check harness continuity between & canister control sole- ST
ECM terminal (305 and ground, termi- noid valve
nal @ and ground. If NG, repair harness or
Conlinuity should not exist. connectors. &=
-
&) JoK
MEFa560 ® M
EL
[MmX



TROUBLE DIAGNOSES

EGR FUNCTION (Diagnostic trouble code No. 32)@

BEGRC 0LV CIRCUIT B
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

[ v { NO |[ YES |

MEF957D

[

BACTIVE TEST

EGAC SOL/NV ON
=== MONITOR = = =
CMPS-RPM(REF) Orpm

MEF298F

(Malfunction indicator lamp item)

®
|

CHECK COMPONENT

NG

. | Replace EGR & canister

(EGR & canister control solenoid valve).
1) Reconnect ECM harness con-
nector and EGR & canister
control solenoid valve harness
connector.
2) Turn ignition switch “ON"".
3) Perform “"EGRC SOL/V
CIRCUIT” in "FUNCTION
TEST" mode with CONSULT.
OR

1) Reconnect ECM harness con-
nector and EGR & canister
control solenoid valve harness
connector.

2) Turn ignition switch "ON™.

3} Turn EGR & canister control
solenoid valve "ON" and
“OFF" in "ACTIVE TEST"
mode with CONSULT and
check operaling sound.

OR

Refer to "Electrical Components
Inspection™.
(See page EF & EC-186.)

&

lOK

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

¢ Trouble is not fixed.

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

and retest.

Check resistance of EGR temperature

SEensor.
(See page EF & EC-187.)

| control solenoid valve.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

NG

[
P

1) Erase the diagnostic test mode
(SeHl-diagnostic results) memory.
(Refer to EF & EC-48.}

2) Perform test drive.

Refer to '""How to Execute On-board
Diagnostic System in Diagnostic Test
Mode II”" (EF & EC-65).

3) Perform diagnostic test mode It {Self-
diagnostic results} again.
(Refer to EF & EC-47.)

OK

Y

INSPECTION END

EF & EC-92

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.
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TROUBLE DIAGNOSES

Diagnostic Procedure 9

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

i
&l
HEAT
UE#GEEJ IGNITION SWITCH
SENSOR ON or START
MA
WA
’)/_J_ upr
ECM (ECCS m @#? FUSE BLOCGK ‘
SN g SEPBLY "RoUTINGA EM
= ” E
rodule) *=3 In EL section.)
i
il
E I 11— B | a
3 LG

(Engine '::
control f
harness)i|i
@)=
CL
i i) to— w e ) ws
Main harness)
T
AT
= : Ingpection lins
@, B —— : Not inspection [ine
®§ B® &
——— (fI5) ENGINE GROUND

MEF328F

RA

e, §T
Gy
_ Bl
" Heated oxygen s ) A
/ /ﬁ harness ;(gnnector_\ MEF437F Hﬁ‘\
Engine ground ” EL
D

/\\ A 2
Intake manifold collector

SN VY S /0 MEF454F

EF & EC-93 203



TROUBLE DIAGNOSES

HEATED OXYGEN SENSOR (Diagnostic trouble code No. 33) jicue

{Malfunction indicator lamp item)

INGPECTION START

L

CHECK INPUT SIGNAL CIRCUIT.

CHECK OVERALL FUNCTION. OK INSPECTION END
See page EF & EC-69. "
[ NG
NG

. | Repair harness or con-

1} Turn ignition switch “"OFF".

2) Disconnect heated oxygen sensor
harness connector and ECM harness
connector.

3) Check harness continuity between
ECM terminal and terminal (®).
Continuily should exist.

OK

b

Loosen and retighten ground screws.

nectors.

CHECK VOLTAGE. NG

. | Replace heated oxygen

1) Reconnect heated oxygen sensor har-
ness connector and ECM harness
connector.

2) Start engine and warm it up suffi-
mode with CONSULT.
®
approximaiely 2,000 rpm.
age fluctuations} ... NG

ciently.
IE] 3 select "DATA MONITOR"
4} Touch "RECORD” on CONSULT
with engine speed held at
5} Check 02 SEN" voltage.
(1) Approx. 0.3 volis (No veolt-
(2) Other than (i) above ... OK
OR

D]

@ 3) Check voltage between ECM
terminal @ and ground, with

engine speed held at approxi-

mately 2,000 rpm.

(@ Approx. 0.3 volts (No volt-

age fluctuations) ... NG
(3} Other than (1) above

— - DISCONNMECT DISCONNECT
teE)
Ae A€
[[__Eott__Jo CoNNECTOR]
19
~ o
» A
e o5
MEF361D
[B]
#MONITOR #NO FAIL [
CMPS-RPM(REF)  2137rpm
MAS AIR/FL SE  1.98V
COOLAN TEMP/S  84°C
02 SEN 0.37V
M/R F/C MNT LEAN
INJ PULSE 2 6msec
AJF ALPHA m 95%
| RECORD
MEF346F
NG data OK data
Q2 SEN Bl 1] 02 SEN 0398
176t xI01Y =0283{ 1761 w0V 02782
o ] 18] o & 128
! [ -
[
[
CMPS CMPS
17.51 -T:gm 1761 .?I:l')ﬂsl
ww B o3 o 2 o
{9"97 2080 037 ™54 2050 o
2050 032 o¥ep 2060 ]
a3 0E7 02z O¥E0 X037 0%
oe*al 2087 032 OF"a8 K37 k]
09"89 2090 032 o048 2050 oM
@y 07 0 e 2017 0®m i
GRAPH ] GRAPH ]
CMPS
17:6% .?;g's;
{om) V]
V| e 2w 019
o9y 2080 s
o¥0d X80 018
090 2037 018
s 2037 [okt:3
M3 2080 03
QY 22 .43
GRAPH
MEF301F|
m CONMECT ﬁi;f'
i H.S. , ? .
[__Ecn fofcownEcToR]] SN %
1= )35
O_' ‘G
= MEF348F

.. OK
lOK

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

l Trouble is not fixed.

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

and retest.

EF & EC-94

"1 sensor.
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TROUBLE DIAGNOSES

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

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

FINAL GHECK NG | Recheck ECM pin termi- al
1) Erase the diagnostic test mode Il "| nals for damage or the G
{Self-diagnostic results) memory. connection of ECM har-
(Refer to EF & EC-48.) ness connector.
2) Perform test drive. A

Refer to ""How ta Execute On-board

Diagnostic System in Diagnostic Test

Mode II"" (EF & EC-65). ER
3) Perform diagnostic test mode 1l (Self-

diagnostic resulis) again.

(Refer to EF & EC-47.) LE
J OK

r

INSPECTION END

FIE

CL

MT

gL

DX



TROUBLE DIAGNOSES

Diagnostic Procedure 10

KNOCK SENSOR (Diagnostic trouble code No. 34)

ECM (ECCS
control

modul e)

A

Engine control
harness?

27 W

PR PR e R
R 8 RS

®f y®

ENGINE GROUND

Inspection line

Not mspection |line

{Sub-harness)

__________

KINOGK
SENSGR

MEF329F

Harness layout

MEF931D

Under the vehicle view

Knock sensor

\amess connector
\ Drive shaft
\ -

MEF438F

o Intake
=)
( manifold

CER]
S N
| @gi’:f,z?;?“; ;Eﬁ

MEF442F

Engine grounfi ‘
LY

- f
Intake manifold collactor

YA ALR

MEF454F

EF & EC-96
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TROUBLE DIAGNOSES

KNQOCK SENSOR (Diagnostic trouble code No. 34)

= DISCONNECT
&R
€

[__ecn

(&

o] connEETOR]
27

DISCONNECT

€

INSPECTION START

k.

PERFORM DIAGNOQSTIC TEST MODE #i
(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-47.

OK

b

NG

¥

Loosen and retighien ground screws.

MEF867D

l

INSPECTION END

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch "OFF".

2) Disconnect ECM harness connector
and knock sensor harness connector.

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

NG

JOK

r

| Check the following.
" | @ Harness connectors,

@D, @D

® Harness continuity
hetween ECM and
knock sensor

If NG, repair harness or

connectors.

CHECK COMPONENT

(Knock sensotr).

Refer to "'Electrical Components
Inspection’”.

(See pages EF & EC-185))

NG

OK

A

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

l Trouble is not fixed.

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

and retest.

Perform FINAL CHECK by the following procedure after repair

is completed.

Replace knock sensor.

FINAL CHECK

NG

1) Erase the diagnostic test mede Il
(Self-diagnostic results) memory.
{Refer to EF & EC-48))

2) Perform test drive.

Refer to ""How to Execute On-board
Diagnostic System in Diagnostic Test
Mode If"" (EF & EC-85).

3) Perform diagnostic test mode Il {Self-
diagnostic results) again.
(Refer to EF & EC-47.)

oK

L4

INSPECTION END

EF & EC-97

.| Recheck ECM pin termi-
"] nals for damage or the

connection of ECM har- -
ness connector.

EM

)

07 i
Bir@\\

3R

o,

ST
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TROUBLE DIAGNOSES

Diagnosﬁc Procedure 11

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

ECM (ECCS
contral
modul el

A— L-Y

EG
TEMPERATURE
SE| R

"]

(Engine control harness)

o
o

— : Ingpection lins

— : Not Inspection line

MEF330F

MEFE310

EGR temperature
sensor harnass
connector | A\

t{’\ MEF439F

EF & EC-98
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TROUBLE DIAGNOSES

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35)

@ﬁ DISCONNECT
& A€

® L

_—

MEF399A
. DISCONNECT (~
; -]
o il € (&)
|
MEF400A

ke (Malfunction indicator lamp item)

INSPECTION START

v

CHECK POWER SUPPLY,

1) Turn ignition switch "OFF".

2) Disconnect EGR temperature sensor
harness cennector.

3) Turn ignition switch “'ON"".

4) Check voltage belween terminal @&
and ground with CONSULT or tester.
Voitage: Approximately 5V

PERFORM DIAGNOSTIC TEST MODE i | OK INSPECTION END
(SELF-DIAGNGSTIC RESULTS).
See page EF & EC-47.
e
NG

. | Repair harness or con-

{rOK

nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF"".

2) Gheck harness continuity between
terminal (@ and engine ground.
Conlinuity should exist.

NG

. | Repair harness or con-

OK
¥

nectors.

CHECK COMPONENT

NG

Replace EGR temperature

(EGR temperature sensor).
Refer fo “Electrical Components
Inspection”,

{See page EF & EC-187))

lOK

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

i, Trouble is not fixed.

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

Perform FINAL CHECK by the following procedure after repair

is compieted.

"1 sensor.

FINAL CHECK

NG

. | Recheck ECM pin termi-

1} Erase the diagnostic test mode |l
(Self-diagnostic results) memory.
(Refer tc EF & EC-48.)

2} Perform test drive.

Refer to “"How to Execute On-board
Diagnosti¢ System in Diagnostic Test
Mode II'" (EF & EC-85).

3) Perform diagnostic test mode |l (Seli-
diagnostic results) again.
(Refer to EF & EC-47)

OK
Y

INSPECTION END

EF & EC-99

nals for damage or the
connection of ECM har-
ness connector.

WA

M

LG

M

AT

o
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TROUBLE DIAGNOSES

Diagnostic Procedure 12

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

ECM (ECCS
control
modul e?
@: AT models
@: T models
i : Ingpection 1lne
é’%z — : Not ingpecticn lina
[@]
L V.
50 g0z ¥ T TR EET T e e e
S 25— 8 ——F
Engine control
harnsss)
HH
37— RY He
Hi
N
7 § B
=
LESN
& K
0, B
®f I® 1]
= = THROTTLE THROTTLE
ENGINE GRDUND POSITION POSITEON
SENSOR SENSOR
MEF331F

Harness layout

Throttle position sensor -
harness connector

MEF$31D MEFa40F

AN
Intake manifold collector
NV b/ /0T MEF454F




TROUBLE DIAGNOSES

THROTTLE POSITION SENSOR (Diagnostic trouble code No. 43) cex
(Malfunction indicator lamp ifem)

DISCONNECT DISCOMNEGT
- . @ INSPECTION START
cb ;

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

oK INSPECTION END Gl

¥

See page EF & EC-47.
MA
_ ® © NG
(&) : M/'T models = v
@ : AT models MEF349F| [ CHECK POWER SUPPLY. . NG [ Repair harness or con- EM
E 1) Turn ignition switch "OFF". " | nectors.

msmmsm nlscmuzm 2) Disconnect throttle position sensor
TS “ harness connector. LC

3} Turn ignition switch "ON",

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

Voltage: Approximalely 5V

@ oK FE

B v
: MYT models — NG ;
©- = | | CHECK GROUND CIRCUIT. | Repair harness or con-
(D: AT models MEFS507) | 1) Turn ignition switch “"OFF”. " | nectors. CL

2) Loosen and retighten ground screws.
—l ,:‘ mscomer | | 9} ©heck harness continuity between

“ ECM IO CONNECTOR | b Gé} terminal (& or (P and engine ground. MT

Continuity should exist.

g oK AT

DISCOMNECT 20

b v
HS @ DISCONNECT NG -
- E CHECK INPUT SIGNAL CIRCUIT. _| Repair harness or con-
t | o CILID E} 1) Disconnect ECM harness conneclor. | nectors. EA
'ﬁ) R 2) Check harness continuity between
®: MIT models s ECM terminal @) and terminal () or
: .S. ®. .
. il
® : A/T models MEF3STF Continuity should exist. RE
{ OK
r .
NG BR
CHECK COMPONENT .| Replace throttle position
(Throttie position sensor). | sensor.
Refer to “Electrical Components ST
Inspection”.
(See page EF & EC-183)
v o BF
Disconnect and reconnect harness con-
nectors in the circuit, and retest.
HA
Jr Trouble is not fixed.
Check ECM pin terminals for damage or
the connection of ECM harness connec- EL
tor. Reconnect ECM harness connector
and retest.
[B)



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

1) Erase the diagnostic test mode i
(Self-diagnostic results) memory.
{Refer to EF & EC-48.)

2) Perform test drive.
Refer to ''"How to Execute On-board
Diagnostic System in Diagnostic Test
Mode !I"" (EF & EC-65).

3) Perform diagnostic test mode Il (Seli-
diagnostic results) again.
(Refer to EF & EC-47.)

NG

e
»

QK

A 4

INSPECTION END

EF & EC-102

Recheck ECM pin termi-
nals for damage or the

connecticn of ECM har-
ness connector.

302



TROUBLE DIAGNOSES

MACTVETESTH [ ]
SELF-LEARN 100%
CONTROL

812rpm
93°C
091V
102%

—_—— —

MONITO
CMPS.RPM (REF)
COOLAN TEMP/S
02 SEN

AJF ALPHA [I_u"|

B CLEAR |

MEF303F

DISCONNECT

€0\
A= 5
on

Mass air flow sensor

Diagnostic Procedure 13

INJECTOR LEAK (Diagnostic trouble code No. 45)
Hows (Malfunction indicator lamp item)

INSPECTION START

v

Clear the self-learning data

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

2) Select “"SELF-LEARNING

CONT" in "ACTIVE TEST"
mode with CONSULT.

3) Clear the self-learning control
coefficient by touching
"CLEAR'".

OR

MEF974D

2) Disconnect mass air flow sen-
sor harness connector, and
restart and run engine for at
least 30 seconds at 2,000 rpm.

3) Stop engine and reconnect
mass air flow sensor harness
conhector.

4) Make sure diagnostic trouble
code No. 12 is displayed in
Diagnostic Test Mode |l.

5) Erase the diagnostic test mode
Il {Self-diagnostic results)
memory. Make sure diagnostic
trouble code No. 55 is dis-
pfayed in Diagnostic Test
Mode II.

®

L J

PERFORM DIAGNQOSTIC TEST MODE Il
(SELF-DIAGNQSTIC RESULTS).
See page EF & EC-47.

oK

hd

lNG

Remove injector assembly.

(See page EF & EC-190.)

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

'

INSPECTION END

Turn ignition switch "ON"".

Drips

Make sure fuel does not drip from injec-
tor.

lDoes not drip

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

l Trouble is not fixed.

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

and retest.

EF & EC-103

Replace the injectors from

| which fuel is dripping.

=
=

Bl

LG

AT

FA

303



TROUBLE DIAGNOSES

INJECTOR LEAK (Diagnostic trouble code No. 45) @ {Malfunction indicator lamp item)
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK NG | Recheck EGM pin termi-

1) Erase the diagnostic test mode Il "| nals for damage or the
(Self-diagnostic results) memory. connection of ECM har-
(Refer to EF & EC-48.) ness connector.

2) Clear the self-learning data again.
(See previous page.)

3) Perform tesl drive,
Refer to “How to Execute On-board
Diagnostic System in Diagnostic Test
Mode II"" (EF & EC-65).

4) Perform diagnostic test mode 1l (Self-
diagnostic results) again.
(Refer to EF & EC-47.)

OK

Y
INSPECTION END

EF & EC-104 304



TROUBLE DIAGNOSES

Diagnostic Procedure 14
CAMSHAFT POSITION SENSOR (Not self-diagnostic item)

ECM (ECCS ECCS
control RELAY @—ﬂ
modul &)

=
I:[@]] ——— : Inspection line
-—— : Mot ingpection line o
7 WA
[Ere] @
§' a
3 5 @ @
o
B[
w Eﬁllﬁ " (Main harness)
Z
. LG
o
. 3—_ =
=] Engine, os
harness) FAS
£ g
P85
5
-
Y [PUR : 5 FE
31(22 MEE T : &
5 Sy ';L;
Engi
Al hafness) o cL
;A8
_Imka: z =
6 / : &)
5738 —
@k @H ; BIEL
R IRI E
o« o o W < m
H Rt Fose O U
x % Tl R AT
8 - i FUSE_AND
g_ E & = FUSIBLE LINK
O S L
ENGINE GROUND SENSOR = =
MEF332F
Harness layoul BA
iDistributor
i fu ID
. BR
Camshaft position
|
ST
BF
MEF831D MEF429F A
ERL
X



TROUBLE DIAGNOSES

CAMSHAFT POSITION SENSOR (Not self-diagnostic item)

@ DISCONNELT

ISCONKECT

[ Ece

fof CoNNECTOR]

38047
il L]

DISCONNECT

lT‘h
T3

MEF277D

INSPECTION START

i

CHECK POWER SUPPLY CIRCUIT.

1) Turn ignition switch “"OFF”.

2) Disconnect camshaft position sensor
harness connector.

3) Disconnect ECM harness connector
and ECCS relay.

4) Check harness continuity between

terminal (@ and terminat &), ECM

DISCONNECT

€

L

SEF288.

terminals 48, @5.
Continuity should exist.

NG

.| Repair harness or con-

oK

E Y

neclors.

CHECK GROUND CIRCUIT.

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

NG

.| Repair harness or con-

OK

Y

nectors.

CHECK COMPONENT

NG

{Camshaft position sensor).
Refer to “Electrical Components
Inspection’.

(See page EF & EC-181))

lOK

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

l Trouble is not fixed.

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

and retest.

INSPECTION END

EF & EC-106

| sensor.

Replace camshaft position

306



TROUBLE DIAGNOSES

Diagnostic Procedure 15
EGR CONTROL (Not self-diagnostic item)

IGNITION SWITCH

ON or START @ﬂ
up 7
. ‘ LAY
ECH (ECCS
: FUSE BLOCK
control
(Refer to ~PDWER
modU | &) SUPBLY ROUTLING~
in EL section. !
EM

ﬂ

LOS=— GY

[

=

1

|
]
o
Xl

[ 1

]

L]

X

% e

Main harness)

(Engine
control
harness)
@ (Engine room e
WG WG harness_no 2
‘e Ty
oL

-
a

— : Ingpection line

BM% AT

— : Not inspection |line

P TR T H e T

ECGR %

MEF333F

control sclenoid
valve harness /

/connector .4 & MEF435F 2

MEF931D

EL

[0

EF & EC-107 307



TROUBLE DIAGNOSES

EGR CONTROL (Not self-diagnostic item)

_r— = CONNECT
[ Eci [ cuuuscrm”ﬂ

MEF380D

DISCDNNECT

MEF583B

INSPECTION START

Y

DISCONNECT

M€

I

ECM__|0] GONNECTOR)|

.

DISCONNECT

€

CHECK CONTROL FUNCTION. OK | Go to "CHECK COMPO-
1) Start engine and warm it up suffi- "| NENT {EGR & canister
ciently. control solenoid valve)'.
2) Check voltage between ECM terminal
5> and ground under the following
conditions with CONSULT or tester.
VoHlage:
Engine speed is 4,000 rpm
0.6 - 0.8V
Engine speed is 2,000 rpm
Battery voltage
NG
B
CHECK POWER SUPPLY. NG | Check the following.
1) Stop engine. | ® Harness connectors
2) Disconnect EGR & canister control ¢, D
solenoid valve harness connector. ® Harness connectors
3} Turn ignition switch ""ON'". GG
4) Chack vollage belween ierminal () o 10A fuse

and ground with CONSULT or tester.
Voltage: Baltery voltage

MEF381D

OK

4

r

e Harness continuity
between EGR & canister
control solenoid valve
and fuse

If 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 {75 and terminal (@).
Continuily should exist.

NG

N Check the following.

OK

EF & EC-108

e Harness connectors
.

e Harness confinuity
between ECM and EGR
& canister control sole-
noid valve

If NG, repair harness or

connectors.

308



TROUBLE DIAGNOSES

EGR CONTROL (Not self-diagnostic item)
D ®

BEGRC 504V CIRCUITH

DOES THE SOLENOQID m

VALVE MAKE '
CHECK COMPONENT NG | Replace EGR & canister Gl

AN OPERATING SOUND (EGR & canister control solenoid vaive), "| control solenoid valve.

EVERY 3 SECONDS? 1) Reconnect ECM harness con-

' nector and EGR & canister Rl A
| NEXT ” NO ” YES I control solenoid valve harness
connector, ]
MEFg82D 2) Turn ignition switch “ON". EW

3) Perform “EGRC SOL/V

m B ACTIVE TEST B D CIRCUIT' in “"FUNCTION ~
TEST" mode with CONSULT. LS
egRc soLv - ON OR
— — = MONITOR = = — E 1) Reconneci ECM harness con-
e - = = nector and EGR & canister

CMPS-RPM {REF) Orpm
control solencid valve harness

connector. EE
_ 2) Turn ignition switch “ON". 2
3) Turn EGR & canister controi
ON/OFF M . solenoid valve “ON” and oL
SELg “OFE" in "ACTIVE TEST"
mode with CONSULT and

check operating sound.
oR MIT
@ Refer to “'Electrical Components
Inspection”. AT
{See page EF & EC-186.)
CK
Jr A,

NDisconnect and reconnect harness con-
nectors in the circuit, and retest.

RA
l Trouble is not fixed.
Check ECM pin terminals for damage or BR

the connection of ECM harness connec-
tor. Reconnect ECM harness connector
and retest. &T

l

Check resistance of EGR temperalure BE
Sensor.
(See page EF & EC-187)) A
EL
INSPECTION END
Dy



TROUBLE DIAGNOSES

Diagnostic Procedure 16
HEATED OXYGEN SENSOR HEATER (Not self-diagnostic item)

contral
module)

ECM (ECCS

(1]

@ R H e

J

HEATED

ill=— B

___________________

I
(Engine | i
control ||i
harnessi|;

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

—— : Inspection |ine

{

USE BLOCK
er to PO
PLY ROUTI
EL sectio

E
1
P

Re
suU
in

IGNITION 3W[TCH
ON or START

WER
NG#
n.J

EL &

— : Not inspection line

(Main harness}

MEF334F

MEF231D

Heated oxygen sensor:

//ﬁ harness connector \

— 7|

MEF437F

EF & EC-110
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TROUBLE DIAGNOSES

HEATED OXYGEN SENSOR HEATER (Not seif-diagnostic item)

oo 4 €

INSPECTION START

=

CHECK COMPONENT

(Heated oxygen sensor heater),
Refer to “'Electrical Components
Inspection”,

(See page EF & EC-183.)

i G
CHECK POWER SUPPLY. .| Check the following.
® & 1) Disconnect heated oxygen sensocr | ® Harness connectors
harness conneclor. T, WD
2} Turn ignition switch “'ON"". » 10A fuse
3) Check voliage between terminal & e Harness continuity
and ground. between heated oxygen
SEF560J Voltage: Battery voltage sensor and fuse
OK If NG, repair harness or
.. ..z GISCONNECT \% DISCONNECT connectors.
% € B !
ECH !o{ CDNNECTOR” C:b CHECK GRQOUND CIRCUIT. NGL Repair harness or con-
114 1) Turn ignition switch “OFF”, | nectors.
2) Disconnect ECM harness connector.
3) Check harness continuity between
! terminal and ECM terminal (1.
. Continuity should exist.
5 }OK
Y
MEF986D NG

lOK

Disconnect and reconnect harness con-
nectors in the circuil, and retest.

il Trouble is not fixed.

Check ECM pin terminais for damage or
the connection of ECM harness connec-
tor. Recannect ECM harness connector
and retest,

Y

INSPECTION END

EF & EC-111

A4

Replace heated oxygen
sensor.

CL

M

AT

BiH

s
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TROUBLE DIAGNOSES

Diagnostic Procedure 17

START SIGNAL (Not self-diagnostic item)

ECM (ECCS uP
cagtrl‘g)l
moayu
B t
A
FUSE BLOGK
{(Refer to #POWER
SUPPLY ROUTING~
in EL section.)
2 5
— : Inspection line
—— : Not ingpection line
Q
o -
Malin a= X
E] I@ harness) ‘6;6 “;
= ) 228 o
8 figsl §
ARG
b= 5
] M= O m
5 P (Engine control harnsgs) eU U gf’-’l'
(Engine room harnegs)
7 | [ ] | l |
x = ; =
£23
.
¢ TRR e Ry
| ]
RN E BaR
9Z FuUse =
: Sl 1025 : R o Loy
L
= 2 GO |
= FUSE_AND [e} e)
= = FUSIBLE LINK A @)
L 5 (@)
- -—| [GNITION SwITCH
MEF335F
- Harness layout
MEF331D

312



TROUBLE DIAGNOSES

START SIGNAL (Not self-diagnostic item)

B START SIGNAL ckT R

1. CLOSE THROTTLE. SHIFT
TG P OR N RANGE

2 TOUCH START AND
START ENGINE
IMMEDIATELY

START ]

SEF191L

[ nexa

wMONITOR #NO FAIL [ ]

OFF
ON
OFF
ON

START SIGNAL
CLOSED TH/POS
AIR CCND SIG
NEUT POSH SW

[ RECORD |

MEF988D

— . CONNECT
[ _Ecn o[ connEEToR]| G
34

@ ¢y

@ 3

B

MEF988D

DISCONNECT

& DISCONNECT o
fl €

[ EGH$HCONNECTLE)] afble
34 e
|
MEF9900

INSPECTION START

l

CHECK OVERALL FUNCTION.

1) Turn ignition switch ""ON"".

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

OK

A4

1} Turn ignition switch "ON".

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

2) Perform “START SIGNAL

OFF
ON

IGN "ON"
IGN “START"

OR

1) Turn ignition switch to
“"START".

2) Check voltage between ECM
terminal ¢9 and ground.
Voltage:

ignition switch “START”
Battery voltage

Except above
Approximately 0V

®

NG

E Y

INSPECTION END

CHECK INPUT SHGNAL CIRCUIT,

1) Turn ignition switch "OFF™.

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

3) Check harness continuity between
ECM terminal @9 and terminai (D).
Continuity should exist.

NG

OK

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

l Trouble is not fixed.

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

r

INSPECTION END

EF & EC-113

.| Check the following.
"| @ Harness connectors

¢, W@

@ Harness connectors
D, B

o 10A fuse

» Harness continuity
between ECM and igni-
tion switch

If NG, repair harness or

connectors.

LG

ClL
E
AT

FA

=
rDF
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TROUBLE DIAGNOSES

Diagnostic Procedure 18

INJECTOR (Not self-diagnostic item)

ECM (ECCS
control
mody | )

INJECTGR

&)

0 6ETS

@
A
|
r_-l

i

HED

Ed

-
re
?

(Sub-
harness)

tEngine control
harness?

: Inspection |ine

- Not inspectlon line

D)

i1 8

HH
e Main
] harness?

e l
.]g

pa

SMJ

[Refer %o last

W o E2 e W

(Foldout page)

[Engine room
harnesg)

o

=
\ @
EEEL d
R233:50x
2 &ﬁ&%FME
wl
:: FUSE AND
& z FUSIBLE LINK

MEF336F

Injector
harness
connector

MEF31D

MEF441F

=

{
B

-

&

_ll

iy
Ao

Intake
manifold
collectorH

-
“"’

i

5z

—

el

connactor__

A
Sub-harness_ ™,

T

MEF442F

EF & EC-114
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TROUBLE DIAGNOSES

INJECTOR (Not self—diagnoétic item)

WMACTIVETEST M [ ]

*** POWER BALANCE ***

INSPECTION START

Disconnect and recannect harness con-
neclors in the circuil, and retest.

l Trouble is not fixed.

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

and retest.

L

INSPECTION END

EF & EC-115

= == MONITOR = = — l
CMPS+RPM(REF} 737rpm r
MAS AIR/FL SEN 098V CHECK OVERALL FUNGTION. OK | INSPECTION END
IACV-AACHY 41% 1) Start engine. .
2} Perform "POWER BALANCE"
i n 3 [ 4 in "ACTIVE TEST" mode with
I l | ” I 3) Make sure that each circuit
MEF354F, produces a momentary engine
speed drop.
7 2L o h
! isten 1o each injector operat-
(Ciﬂ ? ; /£@ @ ing sound.
L Clicking noise should be
Click heard.
e
4 NG
= \d
- Suitable toof CHECK POWER SUPPLY. NG | Gheck the following.
’/l Cliek 1) Siop engine. | ® Harness connectors
Cs, 2} Disconnect injector harness connec- D, @D
& tor, e Harness connectors
SEF730L] | 3) Check voltage between terminal (B) AL, W52
and ground with CONSULT or tester. e Harness connectors
B Vollage: Baltery voitage D, ED
=7 B @ 25A fusible link
18 OK ® Harness continuity
between injector and
(alb battery
If NG, repair harness or
connectors.
@ G
~ = | J
@Iﬂ CHECK OUTPUT SIGNAL CIRGUIT. NG | check the following.
1} Disconnect ECM harness connector. " | ® Harness connectors
mersaes| | 2) Check harness continuity between @D, (BD
terminal (@ and ECM terminals (1D, e Harness continuity
@D, do, JiD. between ECM and injec-
-:1: Y Rl Continuity should exist. tor
HS. G@ TS e@ If NG, repair harness or
ren = oK connectors.
[___ecH o connEcToR]
L L] Ld 2
NCRULIGHLEEALLY CHECK COMPONENT NG [ Reptace injector.
{Infector}. "
™y Refer to “'Electrical Componenis
( \) Inspection”.
(See page EF & EC-186.)
il
OK
MEF999D h

cL

i

AT

BF

[A

(D)4
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TROUBLE DIAGNOSES

Diagnostic Procedure 19

FUEL PUMP (Not self-diagnostic item)

ECM (ECCS m

cantro!
/ (Engine

maduiel
control

104— B/Y

harmness) a

[GNITION SWITCH |
ON or START FUSE BLOGCK
uP (Refer to ~POWER
SUPPLY ROUTING#
in EL section.)
n
o
" a
N

FUEL PUMP

TR R R e
O IR T RS

Main
harness)

B/R

(Engine room
harness)

®lrrres
=

A

@@
i 2%

g

(Tail

(Body harness)

FUEL
PUMP
RELAY

&
ﬁ'\ﬁ'}
S BEB

®fi®

B00Y GROUND

: Inspection |ina

: Not imspection line

L]

2

- oo
2o daa
Lo
men__Jpt
LT
-] o
E o=
[N L] =13
=z
[ 9 o] LR
L— e
L9 Bas
i

L ,Ll

harness)

e

g

BODY
GROUND

MEF337F

Harness layout

MEF931D

7T

Fuel pump
harness connector

MEF4404,

)l

Fuel pump refay

MEF443F

EF & EC-116
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TROUBLE DIAGNOSES

FUEL PUMP (Not self-diagnostic item)

=)
v/ ‘

VA

Pin ch ~

Fuel filler

INSPECTION START

l

‘-
\I\ A
\/ Y\ EF444F
b 1€
© o
GIF:
SE:QO?K

25
TS

':'_ DISCONNECT
o A€

DISCONNECT

- DIZCOMNECT
TS
A€

__l

B

SEF208K

(D |0]l:0N!~iEGT0R]]

&

104

f

MSCONNECT - D1SCONNECT

]

MEF202E

CHECK OVERALL FUNCTION. . INSPECTION END

1} Turn ignition switch ""ON"". "

2} Pinch fuel feed hose with fingers. MA
Fuel pressure pulsation should be felt S
on the {uel feed hose for 5§ seconds
after ignition switch is turned “ON’.

ER
NG
E ¥

CHECK POWER SUPPLY. NG | Gheck the following. LG

1) Turn ignition switch "OFF". | @ Harness connectors

2) Disconnect fuel pump relay. >, CEDy

3} Turn ignition switch “ON’". e 15A fuse

4) Check voltage belween terminals (2, e Harness continuity
@ and ground with CONSULT or between fuse and fuel
tester. pump relay FE
Voltage: Battery voltage lf NG, repair harness or '

oK connectors.
CL

CHECK GROUND CIRCUIT, NG | Check the following.

1) Turn ignition switch “OFF”. | ® Harness connectors T

2} Disconnect fuel pump harness con- G, D I
nector. e Harness connectors

3) Check harness continuity between @y, ED.
terminal (0 and body ground, termi- e Harness continuity AT
nal (@ and terminal ). between fuei pump and
Continuity should exist. body ground

OK o Harness continuity Fi
between fuel pump and
fuel pump relay
If NG, repair harness or 5 i
connectors. RA
D BR

CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following. '

1) Bisconnect ECM harness connector. "| @ Harness connectors

2) Check harness continuity between GUPPRCED! e
ECM terminal and terminal 3. # Harness connectors ol
Continuity should exist. M, ED

OK e Harness continuity
between ECM and fus! BF
pump relay
If NG, repair harness or
connectors. A
®
EL
DX
EF & EC-117
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TROUBLE DIAGNOSES

FUEL PUMP (not self-diagnostic item)

BACTVETESTE [ ]
FUEL PUMP RELAY ON

=== MONITOR /= = =
CMPS+RPM(REF) Orpm

MEF308F

{See page EF & EC-182,)

LOK

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

! Trouble is not fixed.

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

and retest.
INSPECTION END
EF & EC-118

®
l
CHECK COMPCNENT NG~ Replace fuel pump relay.
(Fuel pump relay). "
1) Reconnect fuel pump relay,
fuel pump harness connector
and ECM harness connector.
2) Turn ignition switch “"ON"".
3} Turn fuel pump relay "ON"
and "OFF" in "“ACTIVE TEST"”
mode with CONSULT and
check operating sound.
OR
.'nE-" Refer to “Eleclrical Components
&/ Inspection’.
(See page EF & EC-188))
OK
k2
CHECK COMPONENT NG | Replace fuel pump.
{Fuel pump). "
Refer to “'Electrical Components
Inspection’.
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TROUBLE DIAGNOSES

Diagnostic Procedure 20
IACV-AIR REGULATOR (Not self-diagnostic item)

IGNITION SWITCH @B
ON or START

®. AT models
@: MsT models

= : Inspection line

&
— : Not inspection line v MH
oM FUSE BLDCK ‘
coneogs To5EL ol B
I “
modu |l e) in El. section.) |F--v‘|
g 0 B ]
£ =
] H Iy
F i |
7 Engine contrel E= ﬂ:'©
FE 104 by harress) . (i) Bt Main harnesgg)
N )
FUEL
B v PUNP
o CV-AIR gL RELAY
= REGULAYOR L Saes o
Fix)
& gg 1 @
= et ALY
tige| a=wT F
=] 8350 17 .[ﬁ—l FE
oI &D
E L5 «2A%% & e«
DLIO_ Cmmean mo @@
foas

”‘?‘P’

B/R

: ]B/R—BJ %B/“B; adhoes) oom MT

{Engine room

harness no. 2 -@J
w® afR I ar
I @J . gE@

GD) B00Y GROUNOD 15

MEF338F

Bty

Harness layoul RA
LR

)
=)

ST

ag
=m)

|ACV-air regulator
ness connec‘tor

K\ ﬁ)— MEF445F

=
o
=

MEF931D

A
EL

HEp

EF & EC-119 319



TROUBLE DIAGNOSES

JACV-AIR REGULATOR (Not self-diagnostic item)

"] _FUEL PUMP CIRCUIT o INSPECTION START
PINCK FUEL FEED HOSE
WITH FINGERS IS THERE
ANY PRESSURE PULSATION
ON THE FUEL FEED HOSE?
DOES THE Funy PUMP GHECK CONTROL FUNCTION. NG| Check fuel pump control
RELAY MAKE AN 1} Turn ignition switch “ON". 7| circuit.
1 OPERATING SOUND EVERY 3 @ 2) Perform "FUEL PUMP (See page EF & EC-116.)
SECONDS? CIRCUIT" in “"FUNCTION
I NEXT [ Nojl YES ' TEST m(:;:l: with CONSULT.
MEF5918 2) Turn fuel pump relay "ON"
and “OFF” in “"ACTIVE TEST"
B ACTIVE TEST D mode with CONSULT and
. check ocperating sound.
FUEL PUMP RELAY  ON OR
.'ih?‘ 2) Pinch fuel feed hose with fin-
= = = MONITOR = = = A=h, gers,
CMPS- HPM(HEF} Orpm Fuel pressure pulsation should
be feit on the fuel teed hose
for 5 seconds after Ignition
switch is turned “ON".
mersoer| [E
CHECK POWER SUPPLY. NG | check the foilowing.
" | @ Harness connectors

\///7

A/

Pmch\

ﬂ

'AV‘

‘\
Fuel fllter

\

k
\1\ ,

Y\

7

EF444F

W DISCONNECT
A4 €

&

)\'f.:

“ I/

MEF356F

DMSCONNECY

MEF357F

1} Turn ignition switch “"OFF"".

2) Disconnect |IACV-air regutator har-
ness connector.

3) Turn ignition switch “ON"".

4) Check voltage between terminal
and ground with CONSULT or tester.
Battery voltage should exisl for 5 sec-
onds after ignition switch is turned
IION!‘!.

OK

v

@&, ED (M/T

model)
, (AT

model)

e Harness connectors
M, ED

# Harness continuity
between IACV-air regu-
lator and fuel pump
relay

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF"".

2} Check harness continuity between
terminal () and body ground.
Continuity should exist.

NG | Check the following.

oK

Y

e Harness connectors

G, ED (MT
model)
@D (AT

-
model)
® Harness continuity
between IACV-air regu-
lator and body ground
If NG, repair harness or
connectors.

CHECK COMPONENT

{(IACV-air regulator).

Refer to "Electrical Components
Inspection'.

(See page EF & EC-185))

NG Replace {ACY-air regula-

lox

INSPECTION END

EF & EC-120

v

tor.
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TROUBLE DIAGNOSES

Diagnostic Procedure 21
IACV-AAC VALVE (Not self-diagnostic item)

& AT

BATTERY @H
@: AsT mogels — - [ngpection line UP
() : MT models —— : Not inspection |ine ‘ A
ECM (ECCS .
control FUSE BLOCK
modu | e) (Refer to ~POWER n
SUPPLY ROUTING~ EM
In EL section.) -
-+
N
[ LE
113— 58 (Main
TACV- harness)
AAC
VALYE
(1]
o>
Do o
a.
BE gy
(Erng‘i:neI By n I_E_
cantro = 2 =
harness) K nop TE
=] f@ 53l
»@® e
e Y
P 7
« GL
(E i
Foan © T
@ harness)
sg @ @. sp — @
(:?R/B—BJ e—R/B::r

R-B R/B®)
(Engine room
harness no. 2) @ @

MEF339F

d £ N :
L S PN S
.
IACV-AAC valve™ N
MEF931D harness connector | MEFA46F A

EL

i)



TROUBLE DIAGNOSES

IACV-AAC VALVE (Not self-diagnoastic item)

B iacvaacy SYSTEM B

LET ENGINE IDLE

THEN
TOUCH START
{A/C SW.LIGHT SwW

OFF)

i

L ONEXT

START |

MEFD0BE

B ACTIVETEST B[]
IACV-AAC/N 26%
OPENING

=== MONITOR ===
CMPS<RPM (REF)  800rpm
MAS AIR/FL. SE 149V
COOLAN TEMP/S  92°C

INSPECTION START

l

ol

I[DWN Iﬁ%

EF358F|

H \\/

Intake™,
manifold
col|ector

harness connector

DISCONNECT

& 24

MEF465A
——— DISCONNECT =V L
&R
MAE 2
[__Ecn__Jof connetTor]] i
113
&) ~
o MEFO0SE

/ E

CHECK OVERALL FUNCTION. OK INSPECTION END
1) Start engine and warm it up suffi- "
ciently.
2) Check idle speed.
800+ 50 rpm
(AIT in “N’’ position)
If NG, adjust idle speed.
3) Perform "IACV-AAC/HV
SYSTEM" in "FUNCTION
TEST" mode with CONSULT.
OR
3) Select “IACV-AACHY
OPENING” in "ACTIVE TEST"
made with CONSULT.
4) When touching “Qu’ and
“Qd", check that engine speed
changes according to the
IACV-AAC valve opening per-
centage.
OR
3) Disconnect IACV-AAC valve
harness connector.
4) Make sure that idle speed
drops.
i NG
CHECK POWER SUPPLY. NG | Gheck the following.
1) Stop engine. | @ Harness connectors
2) Disconnect IACV-AAC valve harness @, ED
connector. e Harness conneclors
3) Gheck vollage between terminal @ G20, (M/T
and ground with CONSULT or tester. model)
Voltage: Battery voltage , (AT
model)
OK #® 10A fuse
e Harness continuity
between |IACV-AAC
valve and fuse
If NG, repair harness or
connectors.
k 4
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1} Disconnect ECM harness connectar. "| @ Harness connectors
2) Check harness continuity between F,
ECM terminal (119 and terminal ). e Harness continuity
Continuity should exist. between ECM and
OK IACV-AAC valve
If NG, repair harness or
connectors.
®

EF & EC-122




TROUBLE DIAGNOSES

IACV-AAC VALVE (Not self-diagnostic item)

®

!

(See pages

CHECK COMPONENT
{(TACV-AAC valve).

Refer to “'Electrical Companents
Inspection’'.

EF & EC-184.)

NG

lOK

Disconnect

and reconnect harness con-

nectors in the circuit, and retest.

i Trouble is not fixed,

Check ECM

and retest.

pin terminals for damage or

the connection of ECM harness connec-
tor. Reconnect ECM harness connector

4

INSPECTION END

EF & EC-123

Replace |ACV-AAC valve.

)

EM

LC

£

F&

RA

i)
Sg

()
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TROUBLE DIAGNOSES

Diagnostic Procedure 22
COOLING FAN CONTROL (Not self-diagnostic item)

AT models

SCH (ECCS IGNTTION SWITCH up
contrel ON or START
modu | e}

FUSE BLOCK : Inspection |ine

efer to sPOWER
SUPF'LY ROUTING~
in EL section.)

®
. M) : MT models

: Net inspection |ine

EEELING_ EQAELING [ﬂ
RELAY-2
M= EESLING

i @
8-

HE RS
®

=
=
ce
1
-
N
w

@—;l

7

page
.lg
L

<B

—J

O e
i

]
1
]
{ ]
K
]
]
]

gge)
et
-+

[C
=
5My
fRefer to Jast
{Foidout

LB == BE

WoG = (4 =f— WG

P
L
B
e}
BRAW

L

(Engine racom
bharness!

HHPRHREEHE R

T |
]
=
O]

| !
H g S= ﬁ’“"i 3“‘“‘5 “’3 “;
s @ TI o @ @ @
@H, ! 4 @y @k D D@
oi | 29090 B A
MBS o oD,y
My wmn R Epy Lo
s, BE | | S ERE 0
= Qg I a “
£
z v = Eus’[&eLEDL:NK gg@ EDOLING COOLING EEELING EggLING
1 == L T . MOTOR-1  HOTOR-2
= I BODY GROUND

MEF340F

EF & EC-124 324



TROUBLE DIAGNOSES

COOLING FAN CONTROL (Not self-diagnostic item)

Harness layout

In LH side
"
-~ relay box

AESESY @l

—‘_‘_—__—_‘ ————
Coaling fan A

—

o
Cooling fan ____

reley-2 E M

MEF452F L -

In RH side
relay box

AN
Cooling fan relay-3 \ M/T models
s / N 0

FE
" AN
| Cocling fan motor-1 CL
ha\rmjs)gonnector
¥ /_/Fladiator \
" MEF442AA \\ \ \\ - MEF450F MT
/& M/T models ' Radiator core / .
\ support upper/ AT
™ j FA
/ / A
Cooling fan motor-1 T )
harness connector Cooling fan motor-2
harness connector
e (= R
MEF448F MEF451F BHA

A d
i m? T / Radiator cée/> ST

support upper

7/ A

MEF449F EL

hamess connector

!
/Cooling fan motor-2




TROUBLE DIAGNOSES

COOLING FAN CONTROL {Not self-diagnostic item)

W COOLING FAN CIRCUIT

M/T models

DOES

COOQLING FAN

INSPECTION START

ROTATE AND STOP
¥
EVERY 3 SECONDS ? CHECK OVERALL FUNCTICN. OK‘ INSPECTION END
1) Turn ignition switch "ON". "
2) Perform "COQLING FAN
NEXT
I ” NO Jl YES TEF311F CIRCUIT” in "FUNCTION
TEST" mode with CONSULT.
OR
mACTVETEST B[] 1} Turn ignition switch “'ON"".
2) Perform "COOQLING FAN' in
COOLING FAN ON "ACTIVE TEST"' mode with
CONSUILT.
— = = MONITOR = = = OR
COOLAN TEMP/S 78°C 1) Start engine.
2) Set temperature lever at full
cold position.
3) Turn air conditioner switch
“ON".
l ON Jl OFF 4} Turn blower fan switch “ON"".
MEF360F - .
5) Run engine at idle for a few
minutes with air conditioner
Coaling fan operating.
B} Make sure that cooling fan
operates.
NG
k.
@ Turn air conditioner switch and
blower fan switch ""OFF".
sEc16384| | CHECK POWER SUPPLY. NG | Check the following.
1} Turn ignition switch “OFF™. " | ® Harness connectors
'E] _ OISCONNECT 2) Disconnect cooling fan relay-1. D, ED
55 li] lﬁh}s G@ 3) Turn ignition switch “'ON"". e ''L" fusible link
2 - 4) Check voltage between terminals (@, ® 30A fusible link
(8 and ground with CONSULT or e 10A fuse
tester. e Harness continuity
D O Voltage: Batltery voilage between battery and
cooling fan relay-1
OK o
® Harness continuity
(L~ R, L between fuse and cool-
P\ ing fan relay-1
If NG, repair harness or
MEF783F connectors.
= - DISCONNECT V OISCONNECT ®
any s EE;‘ 15 E@
L' -
. " -
MEF466A
EF & EC-126
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TROUBLE DIAGNOSES

COOLING FAN CONTROL (Not self-diagnostic item)

DISCONNECT

€ HAE

CONNECT

o
— 3}

[

ECM

ol connECTOR]|

&

9

int
- »
MEFQ14E

®
l

CHECK GROUND CIRCUIT.

1) Turn igniticn switch “OFF".

2) Disconnect cooling fan motor-1 har-
ness connector and cooling fan
motor-2 harness connector.

3) Check harness continuity between
terminal and terminal (3, termi-
nal (@ and body ground.

Continuity should exist.

NG

. | Repair harness or con-

OK

E A 4

| nectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
ECM terminal (& and terminal 1.

Conlinuity should exist.

NG

Y

OK

A

Check the following.

® Harness connectors
@, WD

e Harness connectors
D,

# Harness continuity
between ECM and cool-
ing fan relay-1

If NG, repair harness or

connectors.

CHECK COMPONENT NG | Replace cooling fan relay.
{Cooling fan relay-1). "
Refer to "'Electrical Components
Inspection’'.
(See page EF & EC-188)

oK

kA 2
NG

CHECK GOMPONENTS

{Cooling fan motors}.

Refer to "Electrical Components
Inspection”.

(See page EF & EC-187.}

OK
\

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

Jr Trouble is not fixed.

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

and retest.

INSPECTION END

EF & EC-127

Y

Replace cooling fan
motors.

iy

@B
<l
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TROUBLE DIAGNOSES

COOLING FAN CONTROL (Not self-diagnostic item)

B COOLING FAN CIRCUIT Il
DOES
COOLING FAN
ROTATE AND STOP
EVERY 3 SECONDS ?

| NEXT ” NO ” YES

MEF311F

A/T models

INSPECTION START

BACTVETESTR [ ]
cooting FAN OFF
= = = MONITOR — == —

COOLAN TEMP/S 88°C

| e
[l ||Lowiﬁi

MEF313F

v

CHECK COOLING FAN LOW SPEED
OPERATION.
1} Disconnect cooling fan relay-2 and
cooling fan relay-3.
2) Turn ignition switch "ON™".
3) Perform “"COQOLING FAN
CIRCUIT” in “"FUNGCTICN
TEST” mode with CONSULT.

NG

OR
2) Turn ignition switch “ON"’".
3) Perform “COOLING FAN" in
“ACTIVE TEST" mode with
CONSULT.
OR

Cooling fan
=/

SEC1683BA

2) Start engine,

3) Set temperature lever at full
cold position.

4) Turn air conditioner switch
"ON'.

®

6) Run engine at idle for a few
minutes with air conditicner
operating.

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

5} Turn blower fan switch ""ON"".

¢0K
®

EF & EC-128

"| speed control circuit.

Check cooling fan low

(Go to | PROCEDURE A [}
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TROUBLE DIAGNOSES

COOLING FAN CONTROL (Not self-diagnostic item)

EF & EC-129

B COOLING FAN CIRCUT B ®
DOES l
COOLING FAN CHECK COOLING FAN HIGH SPEED NGb Check cooling fan high
OPERATION, speed conirol circuit.
ROTATE AND STOP 1) Turn ignitien switch “"OFF”. {Go to | PROCEDURE B |)
2) Reconnect cooling fan relay-2 and
EVERY 3 SECONDS ? cooling fan relay-3.
3) Disconnect cooling fan relay-1.
NEXT 9 YES = 4) Turn ignition switch "ON"',
[ ” N H MJEFS‘HF 5) Perform "COQLING FAN
CIRCUIT" in "“FUNCTION
TEST” mode with CONSULT.
BACTIVETESTH [} OR
=™ 4) Turn ignition switch "'ON".
COOLING FAN OFF 8) Perform "“"COQLING FAN™ in
CONSULT.
COCLAN TEMP/S 83°C OR
@ 4) Turn air conditioner switch and
blower fan switch "“"OFF".
__m [J_]ﬂ 5) Disconnect engine coolant
’ temperature sensor harness
EHl LOW m conr?ector. "
MEF314F
6) Connect 150£} resistor to
engine coolant temperature
Cooling fan
/ e sensor harness connector.

7 150 Q resistor 7) Restart engine and make sure
that cooling fan operates at
higher speed than low speed.

DISEQNNECT
lOK
Engine coolant INSPECTION END
temperature sensor
C-‘) A 9‘ harness connector
) Y
MEFB13EA

€L

T

AT

329



TROUBLE DIAGNOSES

COOLING FAN CONTROL (Not seli-diagnostic item)

CH—
€ 4

[6]33
[7]¢]
il

s

©
@

@

MEFGC2B

PROCEDURE A

INSPECTION START

l

CHECK POWER SUPPLY.

1) Turn ignition switch ""OFF".

2) Disconnect cooling fan relay-1.
3} Turn ignition switch “"ON".

4) Check voltage between terminals ),

. _. DISCONNECT  roge—g DMSCONNECT ? DISCONNECT
A€ A€ A€
[6]3]
& 7]5]

a [2]

- -

Q]

Bl |
{@): Cooling fan motor-1
@}: Cooling fan motor-2

&

MEFBD4BA

(3, (& and ground with CONSULT or
tester.
Vollage: Battery voltage

NG

| Check the following.

OK

" | @ Harness connectors

e 10A fuse

# 30A fusible link

e “L" fusible link

e Harness continuity
between cooling fan
relay-t and fuse

® Harness continuity
between cooling fan
relay-1 and battery

If NG, repair harness or

cannectors.

CHECK GROUND CIRCUIT.
1) Turn ignition switch “OFF"".

2) Disconnect cooling fan motor-1 har-

L]

DISCONNECT

€

A

MSEONNECT

&

‘d: : Cooling fan motor-1
‘! 1 Cooling fan motor-2

MEFGOEBA

ness connector and cooling fan
motor-2 harness connector.
3) Check harness continuity
between terminal (8 and termi-
nal , terminal () and terminal

Continuity should exist.

Il 4) Check harness cantinuity
between terminals @& , & and
body ground.

Continuity should exist.

OK

DISLONNECT — DISCONNECT

MdE) A€

[ chonnsc‘roaﬂ el
9 2 1]
E [Q]
MEFCO19E

A 4

NG

Repair harness or con-
>

nectors.

CHECK QUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity belween
ECM terminal (& and terminal (2.
Continuity should exist.

NG

. | Check the following.

oK

¥

# Harness connectors

T, @
e Harness conneciors
. H%?ess@anﬁnuity
between cooling fan
relay-1 and ECM
[f NG, repair harness or
connectors.

CHECK COMPONENT

(Cooling fan relay-1).

Refer to "'Electrical Components
Inspection’’.

{See page FF & EC-188))

NG

l,OK
®

EF & EC-130

Replace cooling fan relay.
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TROUBLE DIAGNOSES
COOLING FAN CONTROL (Not self-diagnostic item)

C’f
CHEGK COMPONENT NG | Replace cooling fan
{Cooling fan motors}. "1 motors. ~
Refer to ‘‘Electrical Components Gl
Inspection™.
(See page EF & EC-187))
N B
OK WA
Y
Disconnect and recennect harness con-
neciors in the circuit, and retest. EM
. Trouble is not fixed.
Check ECM pin terminals for damage or . LE
the connection of ECM harness connec-
tor. Reconnect ECM harness connector EF &
and retest.
l EC
INSPEGTION END FE

”E&"ﬁ’ PROCEDURE B T

INSPECTION START
l AT

I CHECK POWER SUPPLY. NG | Check the following. B

1) Turn ignition switch “OFF". | @ Harness connectors !
2) Disconnect cooling fan relay-2 and o, EDH
cooling fan relay-3. e 10A fuse
MEFBO7B| | 3) Turn ignition switch "ON™". e 30A fusible link RA
4) Gheck voltage between terminals (1), e "L" fusible link
(@ and ground with CONSULT or & Harness continuity
tester. between cooling fan BR
Voitage: Battery voltage relay-2, 3 and fuse
o Harness continuity
OK b -
etween cooling fan 87

relay-2, 3 and batfery
if NG, repair harness or
connactors.




TROUBLE DIAGNOSES

COOLING FAN CONTROL (Not self-diagnostic item)

= BISCONNECT
=)
A€

Cooiing fan

5
Tte]  relay-2
1

ﬁ DISCONNECT

Cooling

fan motor
-1 harness
connector

e Y -

&

MEFB0SBA

DISCONNECT

.~ Cooling fan
refay-3

DISCONNECT
i)
€
L] :

Celf
glh/
Codoling

fan motor
-2 harness
connectar
J
MEFB0SBA

=g DISCONNEET
| Pl
€

= OISCONNEET

A€
[8]

— 3]
[__Ech I commector] 5L

2

10

|«

MEFQ20E

CHECK GROUND CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch "OFF". nectors.
2) Disconnect cooling fan motor-1 har-
ness connector and cooling fan
motor-2 harness connector.
3) Check harness continuity
between terminal (8 and termi-
nal &, terminal (@ and terminal
), terminal (& and body
ground.
Continuily should exist.
4) Check harness continuity
between terminal (& and termi-
nal (), terminal (@ and terminai
@, terminal & and body
ground.
Continuity should exist.
OK
¥
CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Check the following.
1) Disconnect ECM harness connecior. " ® Harness connectors
2) Check harness continuity between &, W5
ECM terminal and terminal (@. ® Harness connectors
Continuity should exist. M, ED
& Harness continuity
OK .
between cooling fan
relay-2, 3 and ECM
If NG, repair harness or
connectors.
¥
CHECK COMPONENT NG | Replace cooling fan
(Cooling fan relay-2, 3). 7| relays.
Refer to "'Electrical Components
Inspection’'.
{See page EF & EC-188.)
lOK
NG

CHECK COMPONENTS

hd

{Cooling fan motors).

Refer to “Electrical Components
Inspection”,

{See page EF & EC-187.)

lOK

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

l Trouble is not fixed.

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

and retest.

r

INSPECTION END

EF & EC-132

Repiace cooling fan
motors,

332



TROUBLE DIAGNOSES

Diagnostic Procedure 23
POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

ECM (ECCS @ﬂ
contral
modul e :

= : Ingpection |ine
——— : Not imspection line Eﬁﬂ
@]|[=
43— 16 B {Engine control harness)
i 11 B €L
m‘},/
EDD
o T
GO, ﬂ
U &7
B POWER
@ 1@ sfferos
5 = PRESSURE =
ENGINE GROUND SWITCH =8
MEF341F
Harness layout RA
7 intake ——
manifoﬁE
7 collector BR

i
—
pressure switch "
MEF022E hamess connhector MEF453F HA

EL

Ho

EF & EC-133 333



TROUBLE DIAGNOSES

POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

B Pw/ST SIGNAL CIRCUITH
INSPECTION START
HOLD STEERING WHEEL
IN A FULL l
LOCKED osirion CHECK OVERALL FUNCTION. GK__ INSPECTION END
THEN 1) Turn ignition switch “ON"". .
TOUCH START 2) Perform "PW/ST SIGNAL
CIRCUIT" in "FUNCTION
[ next || START | TEST" mode with CONSULT.
OR
MEF023E 1) Start engine.
2) Check “"PW/ST SIGNAL" in
“DATA MONITOR' mode with
AMONITOR wNo FAL [ ] GONSULT.
PW/ST SIGNAL OFF Steering Is neutral position; OFF
Steering is turned: ON
CR
@ 1) Start engine.
2) Check voltage between ECM
terminai @3 and ground.
Voliage:
[ RECORD I When steering wheel is
turned quickly.
SEF581I Approximately 0V
i prv— Except above
|7 I[ o [ CDNNECTDRI] 9 Approximately 7 - 9V
' a3 NG
@@ B l
- CHECK GROUND CIRCUIT. NG

~ MEF383F

DISCONNECT

b 4 €

(5

SEF217K

DISCONNELT e, DISCONNECT
sl
A€ HMe

| Een ﬁtconnscma]] D)
43

—

Q)

&

MEF025E

1) Turn ignition switch "“OFF"".

2) Discannect power steering oil pres-
sure switch harness connector.

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

> Repair harness or con-

OK

v

nectors.

CHECK INPUT SIGNAL CIRCUIT.

1} Disconnect ECM harness connector.
2) Check harness continuity between
ECM terminal and terminal (a}.
Continuity should exist.

NG

.| Bepair harness or con-

¢0K
®

EF & EC-134

"| nectors.

334



TROUBLE DIAGNOSES
POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

®

!

CHECK COMPONENT NG | Replace power steering al
{(Power steering oil pressure switch). | oil pressure switch.
Refer to "Electrical Components
Inspection’.

(See page EF & EC-188.) 1A

lOK

Disconnect and recennect harness con- (ER
nectors in the circuit, and retest.
l Troubie is not fixed. LE

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

and retest.

! FE
INSPECTION END

GL
il T

AT

BF

RA

EF & EC-135 335



TROUBLE DIAGNOSES

Diagnostic Procedure 24
NEUTRAL POSITION/INHIBITOR SWITCH (Not self-diagnostic item)

ECM (ECCS
control
modu le)

/

35~G-OR
(£

@R HHRRRE RS

contirol
harnegss}

(D ®
- ﬁ/un—@ @—Eman@cmm‘m BRAW
ngine ¥
1]

IGNITION SwIYcH
ON or START

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

ERGHH] ||

RN

SMJ
s [Refer to last page
L (Foidout pager .1
Y A1 ¥
Hain harness) (Eng ine roocm

INHIB[ TOR
RELAY

@]

€

()

ARCIDR ||

{Engine Toom

harness no. 2)

@ &d

Y
G- R
B-R

harnass)

B B

HRY/W ‘i:

G/R (&

=]
N
E:]

e [lsm@
O [RRE

PIRINIO[Z]1
o
+ AT models (]
: & ok
: MAT imocel
els X £ Ocl)
: Inspection |ine . ?’
: Not inspectlion line NEUTRAL g 2
SWITCR TRRLBITOR
SWITCH

@@

BODY GROUND

MEF342F

A/T models /

. \\7 Egm_t' -

;

//\

::'\_hgrness connector

[E
Neutral position switch .

MEFD27E

EF & EC-136
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TROUBLE DIAGNOSES

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

B NEUTRAL POSH sW CKT B
SHIFT
out oF N/P-rance
THEN

TOUCH START

| NEXT

I START |

MEF02BE

(A]

wMONITOR % NO FAIL [ ]

OFF
ON
OFF
ON

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

| RECORD

MEFD29E|

@ |
[ Ecn rEcumr«sc‘rc@]

a5

DISCONNECT

o

Q]

&

MEF030E

T

Neutral position swiitch

INSPECTION START

L 4

CHECK OVERALL FUNCTION.
1) Turn ignition switch "ON"'.
2y Perform "NEUTRAL POSI SW
CKT" in "FUNGCTION TEST"
mode with CONSULT.
OR

OK

1) Turn ignition switch “ON"".

2) Check “NEUT POSI SW’' in
"DATA MONITOR"” mode with
CONSULT.

Neutral position: ON
Except above: OFF

CR

1) Set shift lever to the neutral
position.

2) Disconnect ECM harness con-
nector.

3) Check harness eontinuity
between ECM terminal 88 and
body ground.

Continuity should exist.

&

JNG

r

Turn ignition switch “OFF"".

. l

INSPECTION END

CHECK GROUND CIRCUIT.

1) Disconnect neutral position switch
harness connector.

2) Check harness continuity between
terminal and body ground.
Continuity should exis!.

NG

\d

OK

4

Disconnect ECM harness connec-
tor.

MEF363A

l

Check the following.
@ Harness connectors
G | ED

& Harness continuity
between neutral posi-
tion switch and body
ground

If NG, repair harness or

conneciors.

- DISCONNECT e g DISCONNELT
-3 (=5

H3.
[__Ecn ﬁcnunscﬂ G

&

CHECK INPUT SIGNAL CIRCUIT.

1) Check harness continuity between
ECM terminal @9 and terminal (B).
Continuity should exist.

NG

y

MEFO3TE

OK

®

EF & EC-137

Check the following.

® Harness connectors
@D,

& Harness continuity
between ECM and neu-
tral position switch

H NG, repair harness or

conneclors.

MA

=W

FIE

ClL

T

AT
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TROUBLE DIAGNOSES

NEUTRAL POSITION/INHIBITOR SWITCH (Not seli-diagnostic item)

C‘f
CHECK COMPONENT NG_ Replace neutral position
(Neutral position switch). " | switch.

Reter to MT section

JOK
y

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

Jr Troubie is not fixed.

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

and retest.

INSPECTION END

EF & EC-138
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TROUBLE DIAGNOSES

NEUTRAL POSITION/INHIBITOR SWITCH (Not seif-diagnostic item)

B|NEUTRAL POSI sw CkTH
SHIFT
ouT or N/P-range
THEN

TOUCH START

NEXT

|| START |

MEFQ32E

#MONITOR #NOC FAIL [_]

OFF
ON
OFF
ON

START SIGNAL
CLOSED TH/POS
AIR COND SIG
NEUT POSI 3w

RECORD ]

MEFQ33E

B

—

o] CONNECTOR]| %
35

DISCONNELT

ECM

. ]

MEF034E

DISCONNECT

IS

MEFO71E

MEFQ35E,

{lnhibitor switch |

l INSPECTION START |

B '

CHECK OVERALL FUNCTION.

1} Turn ignition switch "ON".
E 2) Perform "NEUTRAL POSI SW

CKT" in "FUNCTION TEST"
mode with CONSULT.
CR

1)} Turn ignition switch ""ON"".

2) Check "NEUTRAL POS| SW" in
“"DATA MONITOR' mode with
CONSULT.

HN” or iipil: ON
Except above: OFF
OR

1) Shift selector lever to “'P"
position.

2) Disconnect ECM harness con-
nector.

3) Turn ignition switch “ON"'.

4) Check harness continuity
between ECM terminal §% and
body ground.

Continuity should exist.

5) Shift selector lever to “N"'
position.

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

Continuity should exisl.

®

NG

Y

NG

m

Y

INSPECTION END |

Check the following.

CHECK HARNESS

CONTINUITY
BETWEEN INHIBITOR
SWITCH AND BAT-
TERY.

1) Turn ignition switch
“OFF".

2) Disconnect inhibitor
switch harness con-
nector.

3) Turn ignition switch
"ON’.

4) Check voltage
between terminal @
and ground with
CONSULT or tester.
Voltage: Battery volt-
age
[T NG, check the fol-
lowing.

& Harness connec-
tors (1), (B

e Harness connec-
tors CHID , E2D

® 10A fuse

e Harness continuity
between fuse and
inhibitor switch

If NG, repair harness

or connectors.

CHECK HARNESS

CONTINUITY BETWEEN

INHIBITOR SWiITCH

AND INHIBITCR

RELAY.

1) Turn ignition switch
“OFF™.

CHECK POWER SUPPLY.

1) Turn ignilion switch "OFF".

2) Disconnect inhibitor relay.

3) Make sure that selector lever is in
“N’" position.

4) Turn ignition switch ""ON"".

5) Check voltage between terminal {1
and ground with CONSULT or tester.
Voliage: Battery voltage

B) Shift selector lever into “P’" positicn.

7} Check voltage between terminal (1)
and ground with CONSULT or tester.
Yoltage: Battery voliage

lOK
®

EF & EC-139

2) Check harness conti-
nuity between termi-
nal () and () (“N”
position), terminai (1)
and (B {"P" posi-
ton).

Continuity should
exist.
If NG, check the fol-
lowing.
e Harness connectors
e Harness continuity
between inhibitor
switch and inhibitor
relay
if NG, repair harness
or connectors.
CHECK COMPONENT
{inhibitor switch).
Refer to AT section.

P
Gl

W

BF

[
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TROUBLE DIAGNOSES

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

GISCONNECT DISCONNECT
€)
[6]7]3] EIGA
(ZrH1] &{f [glh
=
(&)
MEFOT2E
—
s : 5 (= DISCONNEET
BgDR” s
&
© MerorE
[ﬁ _ DISCONNECT ——— DISCONNECT
l‘p.q‘\_ Uao)
HS. 15,
[C_Eon _Iofcomector]]  fi
a5 2F -l]
® j
MEFO74E

®

l

CHECK GROUND CIRCUIT.

NG

. | Repair harness or con-

1} Turn ignition switch ""OFF"’.

2) Check harness continuity between
terminals (@, (& and body ground.
Continuity should exist.

o &

nectors.

CHECK INPUT SIGNAL CIRCUIT.

NG

1) Check harness continuity between
ECM terminal 8 and terminal (7).
Continuity should exist.

OK

A 4

.| Check the following.

& Harness connectors
GDY

# Harness connectors

e Harness continuity
between ECM and inhib-
itor relay

I NG, repair harness or

connectors.

CHECK COMPONENT

NG

Y

(inhibitor relay).
Refer to AT section.

lOK

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

l Trouble is not fixed.

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

and retest.

¥

[NSPECTION END

EF & EC-140

Replace inhibitor relay.
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TROUBLE DIAGNOSES

Ildling after Warm-up
1]

Diagnostic Procedure 25 — Symptom — High

CHECK IACV-AIR REGULATOR.
When pinching the IACV-air regulator
hose, does the engine speed drop?

Yes

"] and circuit.

Check |ACV-air regulator

{See page EF & EC-119))

lNo

MEF130D

NEFO76

EF & EC-141

CHECK INTAKE AIR LEAK, Yes_‘ Discover air leak location
SEFa7al 1. Select “SELF-LEARNING and repair.
CONT' in "ACTIVE TEST"
WACTVE TESTR [ ] mode.
2. Clear the self-learning control
ggﬁTlﬁ%ﬁ_ﬁN 100% coefficient by touching
“CLEAR".
= = = MONITOR == = = 3. Does the engine speed drop?
CMPS-RPM (REF)  812rpm OR
COOLAN TEMP/S 93eC 1. Disconnect heated oxygen
02 SEN 0.91v sensor harness connector.
A/F ALPHA m 102% 2. After racing engine at 2,000
F rpm under no-load for about
I CLEAR I 30 seconds, does the engine
SEF563N speed drop?
Ne
DISCONNECT JF
€& 3 CHECK THROTTLE LINKAGE. NG ['Repair throttle linkage or
T 2 wihig, 8 1. Check that throttle linkage moves "1 sticking of throille valve.
Heated oxygen \\‘ ':, smoothly.
sensor 1_-\ =5 || 2. Confirm that throttle valve both fully
a'\ :5 g opens and fully closes.
0 6 iOK
INSPECTION END

WA

EM

LG

FE

CL.

T

AT

FA

Ha&

EL

)
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TROUBLE DIAGNOSES

DISCONNECT
Vi
71\
Fayi
B \( T
Lu L4 _
BEF307TG
BACTIVE TESTH [ ]
% % % POWER BALANCE * % *
= = = MONITOR = = =
CMPS-RPM (REF)  825rpm
MAS AIR/FL SE = 153V
IACV-AAC/V 26%
2 |3 ][ 4| vest
| el
SEF564N|

Remove to test

/ other iniegrtors

SEF1581

Diagnostic Procedure 26 — Symptom — Hunting

CHECK HEATED OXYGEN SENSOR.
When disconnecting heated oxygen san-
sor harness connector, is the hunting
fixed?

Yes; Check heated oxygen

No

¥

| sensor. (See page EF &
EC-183.)

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

No

Gotoﬂ.

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

Yes

Y

CHECK SPARK PLUGS.
Remove the spark plugs and check for

NG Repair or replace spark

fouling, etc.
J,OK

(Go to (B on next page.)

EF & EC-142

plug(s).
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TROUBLE DIAGNOSES

SEF566N

SECS547A

Diagnostic Procedure 26 — Symptom — Hunting

(Cont'd)

n l

CHECK FCR INTAKE AIR LEAK,

When pinching blow-by hose {lowering
the blow-by air supply), does the engine
speed rise?

Yes

* | Discaver air leak location

No

Y

| and repair.

CHECK EGR VALVE
Check EGR valve for sticking.

NG

oK

Y

INSPECTION END

EF & EC-143

Repair or replace.

MA

EH

L

FEE

CL

MT

AT
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TROUBLE DIAGNOSES

SECE47A

W ACTIVE TEST B [:|

* % ¥ POWER BALANCE % % %
= == MONITOR = = =
CMPS-RPM (REF)  825rpm
MAS AIR/FL SE 1.53V
IACV-AAC/HY 26%

—U

' [N

A | il

SEF584N

Diagnostic Procedure 27 — Symptom —

Unstable Idle
[ 1]

==
;wy

Yo

Remove to testﬁ
/ other injectors/

SEF565N
E ,
@) i) A
13 4 — T
At idle Click
C,.
Je&
- Suitable tool
71 Gk
C;;e "
SEF730L
Ignition wire
A
- Spark plug
SEF282G

CHECK INJECTOR.
Does each injector make an operating
sound at idle?

CHECK EGR VALVE. NG_ Repair or replace.
Check EGR valve for sticking. "
oK
¥
PERFORM POWER BALANCE TEST. No .| Goto A .
1. Perform "POWER BALANCE" o
in "ACTIVE TEST" mode.
2. |s there any cylinder which
does not produce a momen-
tary engine speed drop?
OR
When discennecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?
Yes
No

Y

l Yes
(4]

Check injector(s) and cir-
cuit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

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

3. Place end of spark plug against a
suitabie ground and crank engine.

4. Check for spark.

NG

b

70K
(Go to & on next page.)

EF & EC-144

Check ignition coil, power
transister and their cir-
cuits. (See page EF &
EC-86.)




TROUBLE DIAGNOSES

SEF1561

Diagnostic Procedure 27 — Symptom —

Unstable idle (Cont’d)
®

l

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

NG

.| Repair or replace spark

OK

6] v

"I plug(s).

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-191)
2, Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 245 kPa
{2.5 kg/cm?, 36 psi)

NG

oK

| cuit.

Check fuel pump and cir-

CHECK HEATED OXYGEN SENSOR.
1. Siart engine and warm it up
sufficiently.

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

OR

NG

. | Replace heated oxygen

2. See "M/R F/C MNT"” in "'Data

monitor” mode.

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

seconds.
RICH--LEAN »RICH-+
1 time 2 times
LEAN—RICH.......
—ae ]
OR

g b SEF574N
MIXTURE RATIO TEST
ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START.
1800 2000 2200 @
[ next | START |
SEF115L
¥ MONITOR + NO FAIL D
CMPS-RPM (REF) 2000rpm
M/R F/C MNT RICH
I RECORD
SEFS567N

Malfunction
Indicator lamp

RED LED

MEF377DA

. Set "Heated oxygen sensor
moniter” in Diagnostic Test
Maode |l. (See page EF &
EC-49)

3. Maintaining engine at 2,000

rpm under no-load, check to

make sure that the RED LED
on the ECM or the malfunction
indicator lamp on the instru-
ment panel goes ON and OFF

more than 5 times during 10

seconds.

yOK
(Go to on next page.)

EF & EC-145

"] sensor.

T

AT
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TROUBLE DIAGNOSES

SEF586N

Diagnostic Procedure 27 — Symptom —

Unstable Idle (Cont’d)
®

a l

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the engine
speed rise?

Yes

Discover air leak location

No

E Y

Y

and repair.

RIGN TIMING ADJ B [ ]

~ —— CONDITION SETTING ~— —

IGN/T FEEDBACK: HOLD

— iy —
—_— — s

782rpm
15BTDC
ON

MONITOR
CMPS.RPM (REF)
IGN TIMING
CLOSED TH/POS

SEF588N

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

2. Can you set engine speed at
750+ 50 rpm (in “N"" position)
by turning idle adjusting
screw?

No

Check for IAS clagging or

o DISCONKECT
Idle speedr\;h / -

adjusting screw

harness congector ’
I(AIT model)

s

P

CR
. Disconnect throttle position
sensor harness connector.
2. Can you set engine speed at
750+ 50 rpm (in "N position)
by turning idie speed adjusting

screw?
lYes

Y

throttle valve clogging.

COMPRESSION

PRESSURE

CHECK COMPRESSION PRESSURE.
¢ Check compression pressure.
Standard:
kPa (kg/cm?®, psi}/300 rpm
1,226 (12.5, 178)
Minimum:
kPa (kg/cm?2, psi)/300 rpm
1,030 (10.5, 149)
Difference between each cylinder:
kPa (kg/icm?, psi)/300 rpm

NG

Check pistons, piston

hd

98 (1.0, 14)
lYOK

rings, valves, valve seats
and cylinder head gas-
kets.

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

NG

Repair or replace.

connector.
lOK

SEF300G

Reconnect ECM harness connector and
retest.

L Trouble is not fixed.

TRY A KNOWN GOOD ECM*.

!

INSPECTION END

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

EF & EC-146



TROUBLE DIAGNOSES

-

SEFagol

BMACTVETESTE [

ON

MONITOR = — =
CMPS.RPM {REF} Orpm

FUEL PUMP RELAY

e

SEF570N

o

SEF382]

SEF326K]

Diagnostic Procedure 28 — Symptom — Hard to
Start or Impossible to Start when the Engine is

Cold
CHECK BATTERY AND STARTER. NG | Repair or replace.
Check battery and starter condition. "
{Refer to EL section.)
OK
A J
CHECK FUEL PRESSURE. No . | Check fuel pump and cir-
1. Turn ignition switch "“QON". "] cuit. (See page EF &
2. Perform "FUEL PUMP RELAY" EC-116.)
in “ACTIVE TEST"' mode.
3. Pinch fuel feed hose with fin-
gers.
Is fuel pressure pulsation felt
on the fuel feed hose?
CR
@ 1. Pinch fuel feed hose with fin-
gers.
2. When cranking the engine, is
there any pressure on the fuel
feed hose?
Yes
v
CHECK [ACV-AIR REGULATOR AND Yes~ Check [ACV-AAC valve,
JIACV-AAC VALVE. | IACV-air reguiator and
When pressing accelerator pedal fully, circuits. (See pages EF &
can you start the engine. EC-121, 119}
No
4] Y
CHECK INJECTOR. No . | Check injector(s) and cir-
1. Remove distributor from engine. cuit(s}).

(Camshaft position sensor harness
connector should remain connected.)

2. Disconnect ignition wires.

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

4, When rotating distributor shaft slowly
by hand, does each injector make an
operating scund?

,LYes
{Go to ® on next page.)

EF & EC-147

&l

WA

EM

LG

RA

R

ST

FA

EL
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TROUBLE DIAGNOSES

Ignition wire

Spark plug

SEF282G

Diagnostic Procedure 28 — Symptom — Hard to
Start or Impossible to Start when the Engine is

Cold (Cont’cg

CHECK IGNITION SPARK.

1. Disconnect fgnition wire from spark
plug.

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

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

NG

OK

A 2

Check ignition coil, power
transistor and their cir-
cuits. {See page EF &
EC-88.}

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

NG

SEF156l

OK

Y

Repair or replace spark
plug(s).

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

NG

hd

OK

A

Reconnect ECM harness connector and
retest.

v

Trouble is not fixed.

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-72.

NG

lOK

TRY A KNOWN GOOD ECM*.

Y

INSPECTION END

Repair or repiace.

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

EF & EC-148
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TROUBLE DIAGNOSES

B ACTIVE TESTH [ ]
ON

MONITOR = = =
CMPS.RPM {REF}  Orpm

FUEL PUMP RELAY

SEF570N

Diagnostic Procedure 29 — Symptom — Hard to
Start or Impossible to Start when the Engine is

Hot
1]

CHECK FUEL PRESSURE.

1, Turn ignition switch "ON".

in “ACTIVE TEST"” mode.
3. Pinch fuel feed hose with fin-
gers.
Is fuel pressure pulsation felt
on the fuel feed hose?
OR

No

Check fuel pump and cir-

2. Perform "FUEL PUMP RELAY™

@ 1. Pinch fuel feed hose with fin-
gers.
2. When cranking the engine, is
there any pressure on the fuel
feed hose?

Yes

Y

7| cuit. {See page EF &

EC-116.)

————"" Pressure regulator

SEFS72N

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Can you start engine?

Yes

Check fuel properties.

lNO

CHECK INJECTOR.

No

.| Check injector(s) and cir-

,,
@ S

At idle

Suitable too!

Y,

p Gliek
C'/,-‘ﬁ

SEF730L

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

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

3. Place end of spark plug against &
suitable ground and crank engine.

4, Check for spark.

Does each injector make an operating "1 cuit(s).
sound at idle?
lYes
NG

Check ignition ¢oil, power

4]

Ignition wire

Spark plug

SEF282G

J OK

{Go to ® on next page.)

EF & EC-149

transistor and circuits.
(See page EF & EC-86.)

MT

AT

RA

B8R

8T
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TROUBLE DIAGNOSES

Diagnostic Procedure 29 — 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 connaction of ECM harness
connector.

OK

¥
Reconnect ECM harness connector and
retest.

Trouble is not fixed.
¥

CHECK ECM PCWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT.
Refer to page EF & EC-72.

OK

hd

Y

TRY A KNCWN GOOD ECM*.

l

INSPECTION END

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

EF & EC-150 250



TROUBLE DIAGNOSES

SEF380

Diagnostic Procedure 30 — Sympiom — Hard to
Start or Impossible to Start under Normal

Conditions

CHECK BATTERY AND STARTER.
Check battery and starter operation.
{(Refer to EL section.)

NG

b4

OK

¥

Repair or replace.

RACTVETESTE [
FUeL pump retay  ON
= = = MONITOR = = =
CMPS+-RPM (REF} Orpm

SEF570N

CHECK FUEL PRESSURE.

in "ACTIVE TEST"” mode.
3. Pinch fuel feed hose with fin-
gers.
Is fuel pressure pulsation felt
on the fuel feed hose?
OR

No

hd

E 1. Turn ignition switch "GN,
2. Perform "FUEL PUMP RELAY"

@ 1. Pinch fuel feed hose with fin-
gers.
2. When cranking the engine, is
there any pressure on the fuel
feed hose?

Yes

Check fuel pump and cir-
cuit. {See page EF &
EC-116.)

CHECK INJECTOR FCR LEAKAGE.
When pressing accelerator pedal fully,

Yes

Y

can you start the engine.

Check injector(s) for leak-
age.

lNo

CHECK INJECTOR.

1. Remove distributor from engine.
{Camshaft position sensor harness
connector should remain connected.)

2. Discennect ignition wires.

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

4, When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

No

Y

SEF326K

l,Yes
(Go to @ on next page.)

EF & EC-151

Check injectors and cir-
cuits.

EL

B8
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TROUBLE DIAGNOSES

Ignition wire

SEF282G

Diagnostic Procedure 30 — Symptom — Hard to
Start or Impossible to Start under Normal

Conditions (Cont’d)
®
!

SEF1561

CHECK IGNITION SPARK.

NG

b4

1. Disconnect ignition wire from spark
plug.

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

3. Piace end of spark piug against a
suitable ground and crank engine.

4. Check for spark.

o lOK

Check ignition coil, power
transistor and circuits.
(See page EF & EC-86.)

CHECK SPARK PLUGS.

NG

Remove the spark plugs and check for
fouling, etc.

OK

v

Y

Repair or replace spark
plug(s).

SECS547A

CHECK EGR VALVE.

NG

Y

Check EGR valve for sticking.

‘LOK

Repair or replace.

CHECK ECM HARNESS CONNECTOR.

NG

Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

OK

Y

Reconnect ECM harness connector and
retest.

l Trouble is not fixed.

Y

Repair or replace.

CHECK ECM POWER SUPPLY AND

NG

GROUND CIRCUIT.
Refer to page EF & EC-72.

¥

Repair or replace.

lOK
Trouble is fixed.

TRY A KNOWN GOOD ECM*.

|

. | Replace ECM.

¥ Trouble is not fixed.

INSPECTION END

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

EF & EC-152
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TROUBLE DIAGNOSES

Diagnostic Procedure 31 — Symptom —
Hesitation when the Engine is Hot

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Perform cruise teslt.

3. Does the hesilation disappear?

Yes
.

No

.

Check fuel properties.

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

lNo

Check purge and vacuum
line.

SEF573N

CHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose (lowering
the blow-by air supply), does the ergine

Yes
I

speed rise?
lNo

INSPECTION END

SEF566N

EF & EC-153

| and repair.

Discover air leak location

CL

MIT

AT

HA,

EL
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TROUBLE DIAGNOSES

SEF1561

Diagnostic Procedure 32 — Symptom —
Hesitation when the Engine is Cold

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

NG

. | Repair or replace spark

OK

A

" | plug(s).

SEF566N

CHECK FOR INTAKE AIR LEAK.

Yes
|-

When pinching blow-by hose (lowering
the blow-by air supply), does the engine

speed rise?
lNo

"} and repair.

Discover air leak location

Trouble is fixed.

TRY A KNOWN GOOD MASS AIR FLOW

. | Replace mass air flow

SENSOR.

" sensor.

l Trouble is not fixed.

CHECK FOR INTAKE VALVE DEPOSITS.
If there are deposits on intake valves,
clean them.

L

INSPECTION END

EF & EC-154
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TROUBLE DIAGNOSES

SEF156]

Diagnostic Procedure 33 — Symptom —
Hesitation under Normal Conditions

CHECK SPARK PLUGS.
Remove spark plugs and check for

NG

fouling, etc.
lOK

| plug(s).

Repair or replace spark

MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START

1800

[ wext [

2000 2200 IIlﬂ—
START |

SEF115L

CHECK HEATED OXYGEN SENSOR.
1. Start engine and warm it up
sufficiently.
2. Perform "MIXTURE RATIO
TEST” in "FUNCTION TEST"”
mode.

NG

% MONITOR # NO FAIL [ ]

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

2000rpm
RICH

[ RECORD ]

SEFS67N

Matfunction
indicator lamp

RED LED

OR
2. See "M/R F/C MNT"” in "“Data
monitor’ mode.

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

seconds.
RIICH——z-LEAN —’HE?H -
1 fime 2 times
LEAN —RICH.......
_— ]
OR

. Set "Heated oxygen sensor
monitor” in Diagnostic Test
Mode Il. (See page EF &
EC-49)

3. Maintaining engine at 2,000

rpm under no-load, check that

the RED LED on the ECM or
the malfunction indicator lamp
on the instrument panel goes

ON and OFF more than 5

times during 10 seconds.

M

MEF377DA

lox

{Go to & on next page.)

EF & EC-155

"| sensor.

Replace heated oxygen

(A

EL

)
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TROUBLE DIAGNOSES

SEFS73N

Diagnostic Procedure 33 — Symptom —
Hesitation under Normal Conditions (Cont’d)

®
l
[ CHECK CANISTER PURGE. Yes | Check purge and vacuum
1, Disconnect canister purge line hose 7| line.

and plug hose.
2. Perform cruise test.
3. Does the hesitation disappear?

lNO
CHECK FOR INTAKE AIR LEAK. YBS.L Discover air leak location
When pinching blow-by hose {lowering "| and repair.
the blow-by air supply), does the engine
speed rise?

lNo

INSPECTION END

EF & EC-156
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TROUBLE DIAGNOSES

Stalls when Turning

Diagnostic Procedure 34 — Symptom — Engine

Tlnjector harness
T\, connector {for No. 2 cylinder) L.

CHECK INJECTOR.
Does each injector make an operating

1
F FUEL . NG - -
~ CHECK FUEL LEVEL. . | Fill fuel tank with fuel.
Check to see that there is enough fuel in "
— tank,
- CK
E”
PERFORM POWER BALANCE TEST. No lGowo B -
SEF3ge! E 1. Perform "POWER BALANCE" "
in "ACTIVE TEST"” mode.
WACTVETESTH [ ] 2. Is there any cylinder which
does not produce a momen-
% % % POWER BALANCE % % ¥ tary engine speed drop?
= = = MONITOR = = = OR
CMPS«RPM {REF 825
MAS AIR/FL{SE ) 1_53{}3'“ .‘IE'. When disconnecting each injgctor
IACV-AAC/V 26% 4=y harness connector one at a time,
is there any cylinder which does
w not produce a momentary engine
2 H 3 ” 4 | TEST speed drop?
I “ ” “ I START Yes
SEF564N ¥
No

. | Check injector(s) and cir-

sound at idle?
lYes

| cuit(s).

Ignition wire

Spark plug

SEF282G.

EF & EC-157

4]
CHECK IGNITION SPARK. NG | Check ignition coil, power
1. Disconnect ignition wire from spark transistor and circuits.
plug. (See page EF & EC-86.)
Remove 1o test 2. Connect a known good spark plug to
/Oith injectors the ignition wire.
/:,‘// b / 3. Place end of spark pfug against a
SEF565N . .
suitable ground and crank engine.
4. Check for spark.
4
@& &, yox
) El'crk (Go to @ on next page.}
1
C‘,'.%
- Suitabte tool
71 Click
C],"k
SEF730L

@

WA

EM

LG

FE

BF

357



TROUBLE DIAGNOSES

5
Y r%e gauge /,/,\\‘“‘- b
e, N ~ :
N
Roi

Y

Diagnostic Procedure 34 -~ Symptom — Engine

Stalls when Turning (Cont’d)
®

l

s SEF574N

CHECK FUEL PRESSURE.

NG

. | Check fuel pressure regu-

1. Release fuel pressure to zero. (Refer
to page EF & EC-189)
2. Install fuel pressure gauge and check
fuel pressure.
At Idle:
Approx. 245 kPa
(2.5 kg/em?®, 36 psi)
A few seconds after ignition switch
Is turned OFF to ON:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

OK
Y

lator diaphragm.

CHECK ECM HARNESS CONNECTOR. [NG

Repair or replace.

Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

OK

¥

Reconnect ECM harness connector and
retest.

l Trouble is not fixed.

CHECK ECM POWER SUPPLY AND NG

.| Repalr or replace.

GROUND CIRCUIT,
Refer to page EF & EC-72.

OK
Y

TRY A KNOWN GOOD ECM”.

}

INSPECTION END

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

EF & EC-158
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TROUBLE DIAGNOSES

Diagnostic Procedure 35 — Symptom --- Engine
Stalls when the Engine is Hot

CHECK FUEL VAPOR. Yes | Check fuel properties. al
1. Disconnect fuel pressure regulator "

vacuum hose and plug hose.
2. Perform cruise test,

3. Deces the engine stall disappear? MA
No
" Pressure regulator SEF579N v EM
PERFORM POWER BALANCE TEST. No jGgoto | .
WACTIVETESTM [ ] 1. Perform “POWER BALANCE" g
in “ACTIVE TEST"” mode. LE
¥ ¥ P_O_WI\ESNBI%ARN_C_E kE* 2. Is there any cylinder which
CMPS-RPM (REF)  825rpm does not produce @ momen-
MAS AIR/FL SE 153V ary engine speed drop:
IACV-AAC/V 26% OR
.ﬁ. When disconnecting each injector
ﬂn! . &= harness connector one at a time, EE
TEST is there any cylinder which doles ol
START not produce a momentary engine
| ” “ “ ! speed drop?
SEF564N CL
Yes
h
CHECK INJECTOR. No | Gheck injector(s) and cir- M
Does each injector make an operating | cuit(s).
sound at idle?
¢Ye5 AT
{Go to ® on nexl page.)
FA

Remove to test

/ other Injecitors /
Yo = SEFS65N BA

cf.', 4 §¥
— Suitable tool F
71 Qliek
C['l‘,'
SEF730L HA
2L,
B}



TROUBLE DIAGNOSES

Ignition wire

Spark plug

SEF282G

NN

RN Pressure gauge

SEF574N

Diagnostic Procedure 35 — Symptom — Engine
Stalls when the Engine is Hot (Cont’'d)

®

n l

CHECK IGNITION SPARK.

NG

1. Disconnect ignition wire from spark
plug.

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

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

OK

L 4

Y

Check ignition coil, power
transistor and their cir-
cuits. (See page EF &
EC-B6.)

CHECK FUEL PRESSURE.

NG

1. Reiease fuel pressure to zero. (Refer
to page EF & EC-189)
2. Install fuei pressure gauge and check
fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/em?, 36 psi)
A few seconds after ignilion switch
is turned OFF to ON:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

OK

Y

A d

Check fuel pressure regu-
{ator diaphragm.

CHECK ECM HARNESS CONNECTOR.

NG

Check the ECM pin terminals for dam-
age or poor connection of ECM harness

connector.
lOK

Reconnect ECM harness connector and
retest.

+ Trouble is not fixed.

Repair or replace.

CHECK ECM POWER SUPPLY AND

NG

GROUND CIRCUIT.
Refer to page EF & EC-72.

OK

_j Repair or replace.

¥ Trouble is fixed.

TRY A KNOWN GOO

o ECM*.

. | Replace ECM

L

Trouble is not fixed,

v

INSPECTION END

*: ECM may be the cause of a problem, b

EF & EC-160

ut this is rarely the case.
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TROUBLE DIAGNOSES

] Diagnostic Procedure 36 — Symptom — Engine
A5 Stalls when the Engine is Cold
N
S CHECK IACV-AIR REGULATOR AND NG | Check IACV-AAC valve, el
IACV-AAC VALVE. | IAGV-air regulator and ‘
When the engine is cold, can you siart circuits. (See pages EF &
the engine when pressing accelerator EC-121, 119)
pa pedal fully? RAA
[ OK
SEF382I ¥ EM
PERFORM POWER BALANCE TEST. NG lGgoto [ .
WACTVETESTH [ | 1. Perform “POWER BALANCE" >
in “ACTIVE TEST” mode. LE
t.*:_ PEW&SNE:&L)%N-EE-’:*—*- 2. Is there any cylinder which
CMPS-RPM [REF)  825rpm poes not produce @ momen- EF &
MAS AIR/FL SE 153V ary engine speed drop: EC
IACV-AAC/Y 26% OR
When disconnecting each injector
IEL‘_J harness connector one at a time, EE
I 2 I 3 ” 4 TEST is there any cylinder which dogs
START not produce a momentary engine
speed drop?
L] ¢ o
SEF564N e
0K
-_“.Injector harness
) tor (for No. 2 cylinder
cennector (for No o CHECK INJECTOR. NG | Gheck injector(s) and cir- | MT
: ;‘-/ Does each injector make an operating 7| cuit(s).
sound at idle?
OK AT
gl ]
CHECK IGNITION SPARK. NG | Chack ignition coil, power | Ef
Remove to test 1. Disconnect ignition wire from spark "1 transistor and circuits.
/other lnjec_tors/_/ plug. {Sea page EF & EC-86.)
//)(//M 2. Connect a known good spark plug to RA
SEF565N e . |
the ignition wire.
3. Place end of spark plug against a
g suitable ground and crank engine. BR
(Lﬁm f\ ) 4 6, 4. Check for spark. 2
3 = =
=) Click JoK
c"'e,; (Go to ® on next page.) ST
— Suilable tool BF
71 Gl
C"'c/,
SEF730L HA
3
Ignition wire EL
)¢
“\
- Spark plug
v ) »
SEF282G

EF & EC-161 361



TROUBLE DIAGNOSES

SEF1561

Diagnostic Procedure 36 — Symptom — Engine
Stalls when the Engine is Cold {Cont’d)

|

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

NG

. | Repair or replace spark

. &

1 ptugls).

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-182)
2. Install fuel pressure gauge and check
fue! pressure.
At idfe:
Approx. 245 kPa
(2.5 kgicm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 294 kPa
(3.0 kg/em?, 43 psi)

NG

.| Check fuel pressure regu-

SEF574N

OK

Y

| lator diaphragm,

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

NG

Repair or replace.

connector.
lOK

Reconnect ECM harness connector and
retest.

i Troubie is not fixed.

CHECK ECM POWER SUPPLY AND

NG

Repair or replace.

GROUND CIRCUIT.
Refer to page EF & EC-72.

lOK

TRY A KNOWN GOOD ECM*,

¥

iINSPECTION END

\d

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

EF & EC-162
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TROUBLE DIAGNOSES

1] Diagnostic Procedure 37 — Symptom — Engine
W iacv-AACH SYSTEM @ Stalls when Stepping on the Accelerator
LET ENGINE IDLE Momentarily
THEN
TOUCH START n Gl
(A/C SW.LIGHT SW OFF) )
CHECK {ACV-AAC VALVE. No . Check IACV-AAC valve
1. Start engine and warm it up "| and circuit. {See page EF
[y sufficiently. & EC-121)) A
r NEXT ”_ START | 2. Perform "IACV-AACH
SYSTEM'" in "FUNCTION
MEF134D . TEST" mode. EM
(1] ACTIVE TEST 4 OR
§ 2 1. Select “IACV-AACHY
IACV-AAC/V 50% OPENING" in "ACTIVE TEST" LG
OPENING mode.
— — MONITOR = = = 2. When touching "Qu'" and

CMPS-RPM {POS) 1200rpm "Qd"”, does thei engine speed

MAS AIR/FL SE 141V change according lo the per-

COOLAN TEMP SEN 84°C cent of IACV-AAC valve open- £E
_@ I% ing? 5
[Qull” UP_][DWN J[Qd —OR~

SEFSTN @ When disconnecting IACV-AAG cL
valve harness connector, does
the engine speed drop?
Yes MT
i
PERFORM POWER BALANCE TEST. No | Goto | . AT
1. Perform ""POWER BALANCE” "
in “ACTIVE TEST"” mode. =
2. Is there any cylinder which ’
does not produce a momen-
i ?
SEFs7EN tary engine speed drop”? RA
OR
BACIIVE TCST W L—_] When disconnecting each injector
harness connector one at a lime, gm
* % k POWER BALANCE * % % is there any cylinder which does
C=M;;S ;M?&glﬁﬁ ';55: = not produce a momentary engine
. rpm P
MAS AIR/FL SE =~ 153V speed drop ST
IACV-AAC/HY 26% lYes
rltﬂ (Go to & on next page.) BF
204 ] wesr
I I | il
SEF564N HA
Injector harness
cannactor (for Na. 2 cylinder) =N
el =a [B)4
Remove to test
/other Injeg:_tors/,_’
/:(/M SEF565N

EF & EC-163 363



TROUBLE DIAGNOSES

Click
.
Yien
- Suitable ool
71 Gk
Cr,y,
SEF730L
Ignition wire
A\
- Spark plug
v
i »
SEF282G

SEFB74N

Diagnostic Procedure 37 — Symptom — Engine
Stalls when Stepping on the Accelerator

Momentarily {Cont’d)
®

l

CHECK INJECTOR.
Does each injector make an operating
sound at idle?

No

Yes

4] 4

Y

Check injector{s) and
their circuit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

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

3. Place end of spark plug against an
earth poin! with engine cranking.

4. Check for spark.

NG

\d

oK

Check ignition coil, power
transistor and their cir-
cuits. (See page EF &
EC-86.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-189.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kgfem?®, 36 psi)
A few seconds after ignition switch
is turned OFF 1o ON:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

NG

Y

OK

Y

Check fuel pressure regu-
lator diaphragm.

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

NG

A4

connector,
lOK

Reconnect ECM harness connector and
retest.

l Trouble Is not fixed.

Repair or replace.

CHECK ECM POWER SUPPLY AND

NG

GROUND CIRCUIT.
Refer to page EF & EC-72.

oK
4

TRY A KNOWN GOOD ECM*.

!

INSPECTION END

Repair or replace.

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

EF & EC-164

364



TROUBLE DIAGNOSES

Diagnostic Procedure 38 — Symptom — Engine
B iacv-aacyy sYSTEM N Stalls after Decelerating
LET ENGINE IDLE n
THEN N
TOUCH START CHECK IACV-AAC VALVE. 0 .| Check IACV-AAC valve 3l
(A/C SW.LIGHT SW OFF) 1. Start engine and warm it up " | and circuit. {See page EF i
sufficiently. & EC-121)
2. Perform "IACV-AAC/V i
m SYSTEM in “FUNCTION MIE,
I——NEX—T_” START | TEST mc())d:.
' MEF134D 1. Select "IACV-AAC/V Ei
OPENING" in ""ACTIVE TEST"
il MACTVETESTE [ ] mode.
2. When touching “Qu"' and e
IACV-AAC/V 50% "Qd’, does the engine speed h
OPENING change according to the per-
cent of IACV-AAC valve open-
— == MONITOR = == ing?
CMPS-RPM {POS) 1200rpm ) OR
MAS AIR/FL SE 141V . -
COOLAN /TEMP SEN 84°C @ When disconnecting [ACV-AAC .
valve harness connector, does FE
- the engine speed drop?
rmjou UP_J[DWNJQd — i
SEF577N oL
¥
CHECK IDLE ADJ. SCREW CLOGGING. No . | Check for IAS clogging or
1. Pertorm “IGN TIMING ADJ" in 7| throtiie body clogging. MIT
"WORK SUPPORT" mode.
2. Can you set engine speed at
750+ 50 rpm (in "N’ position) AT
by turning idle adjusting ™
screw?
CR
@ 1. Disconnect throttle position FA
sensor harness connector.
2. Can you set engine speed at
SEF576N 750+ 50 rpm (in “N” pasition) RA
by turning idle adjusting
WIGNTIMING ADU R [ ] screw?
lYes BR
~ — CONDITION SETTING — —
{Go to ® on next page.)
1aN/T FEeDBACK: HOLD )
L=)
= = = MONITOR = = =
CMPS.RPM (REF)  762rpm BE
IGN TIMING 18BTCC
CLOSED TH/POS ON
SEF578N [RIA
A DISCONNECT
Idle speed'\’;) 4 - G@
adjusting screw EL
{F)

s
- Throttle position sensor
harness con;ector
(AT model)

VL

EF & EC-165 365



TROUBLE DIAGNOSES

MACTVETESTH [ ]

* ¥ x POWER BALANCE % % %
=== MONTOR ===

CMPS«RPM (REF)  825rpm
MAS AlIR/FL SE 1.63V
[ACV-AAC/Y 26%
m
Bl 2008 ][] resr
s

SEF564N

' -_“.Injector harness
K-\ connector (for No. 2 cylinder)

Remove to test

/cther injectors

Diagnostic Procedure 38 — Symptom — Engine

Stalls after Decelerating (Cont’d)

®

l

PERFCRM POWER BALANCE TEST.
1. Perform “POWER BALANCE”
in "ACTIVE TEST" made.

2. Is there any cylinder which
does not preduce a momen-
fary engine speed drop?

OR

No

coto [ .

A4

When disconnecting each injector
harness ccnnecter one at a time,
is there any cylinder which does

not produce a momentary engine
speed drop?

Yes

14 v

CHECK INJECTOR.
Does each injector make an operating
sound at idle?

No

. | Check injector(s) and cir-

At idle

Suitable 1ool

SEF730L

Ignition wire

Spark plug

SEF282G

SEFST4AN

Yes

v

"1 cuit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

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

3. Place end of spark plug against a
suitable ground and crank engine.

No

.| Gheck ignition coil, power

4. Check for spark.
lYes

" | transistor and circuits.

(See page EF & £C-86.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-189))
2. install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kglem®, 36 psi)
A tew seconds after ignition swilch
Is turned OFF to ON:
Approx, 294 kPa
(3.0 kg/icm?, 43 psl)

NG

| Check fuel pressure regu-

JOK
(Go to on next page.)

EF & EC-166

lator diaphragm.
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TROUBLE DIAGNOSES
Diagnostic Procedure 38 — Symptom — Engine

Stalls after Decelerating (Cont’d)
MIXTURE RATIO TEST
ACCELERATE TO 2000 RPM i
AND HOLD THEN TOUCH
START. CHECK HEATED OXYGEN SENSOR. NG [Replace heated oxygen Gl
1. Start engine and warm it up | sensor.
. sufficiently.
1800 2000 2200 m 2. Perform "MIXTURE RATIO RA
= TEST” in "FUNCTION TEST"
[ NEXT ” START —l mode.
SEF118L OR EWi

2. See “"M/R F/C MNT" in "Data
monitor’” mode.

% MONITOR % NO FAIL D

3. Maintaining engine at 2,000 LE
CMPS-RPM (REF) 2000rpm rpm under no-load (engine is
M/R F/C MNT RICH warmed up sufficiently.), check

that the monitor fluctuates
between “LEAN' and "RICH"
more than 5 times during 10
seconds.
RICH-LEAN - RICH FE
1 time 2 times
] RECORD ] LEAN —RICH.......
SEF567N : OR Gl
. Set "Heated oxygen sensor

monitor’” in Diagnostic Test
Mode Il. (See page EF & WIT
EC-49.)

. Maintaining engine at 2,000
rpm under no-load, check that AT
the RED LED on the ECM or
the malfunction indicator lamp

on the instrument panel goes EA
ON and OFF more than 5 “‘
Malfunction times during 10 seconds.
RED LED indicator lamp g
MEF377DA lOK BA
CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace.
Check the ECM pin terminals for dam- g ER
age or poor cannection of ECM harness 2t
connector.
ICE ST
Reconnect ECM harness connector and
retest.
BF
| Trouble is not fixed.
CHECK ECM POWER SUPPLY AND NG | Repair or replace. i
GROUND CIRCUIT. " &
Refer to page EF & EC-72.
" L
TRY A KNOWN GOOD ECM*.
! [BX

INSPECTION END

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

=

B ACTIVE TEST B D

* % % POWER BALANCE * % %
MONITOR = = =
CMPS.RPM {REF)  825rpm
MAS AIR/FL SE = 153V
IACV-AAC/V 26%

B2 0] et

| il

SEF564N

Diagnostic Procedure 39 — Symptom — Engine
Stalls when Accelerating or when Driving at

Constant Speed
1]

Injector harness
connector {for No. 2 cylinder} e

Remove to iestﬁ

/ other injectors
/:‘?, - QS_;SN
/
@y 5
' Click

At idie

Suitable tool

!

1 Cliek
CI"'&

SEF730L

Ignition wire

Spark plug

SEF282G

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

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

‘Yes
(Go to @ on next page.)

EF & EC-168

PERFORM POWER BALANCE TEST. No .| Goto ﬂ .
E 1. Perform "POWER BALANCE" "
in “ACTIVE TEST" mode.
2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?
OR
When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?
Yes
A J
CHECK INJECTOR. No .| Check injector(s) and cir-
Does each injector make an operating 7] cuit(s).
sound at idle?
Yes
A J
CHECK IGNITION SPARK. No .| Check ignition coil, power
1. Disconnect ignition wire from spark | transistor and circuits.
plug. {See page EF & EC-86.)
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TROUBLE DIAGNOSES
Diagnostic Procedure 39 — Symptom — Engine
(4] 1 Stalls when Accelerating or when Driving at
NN /7% | Constant Speed (Cont'd)

“‘@é)/- Y ’ ®
R (N

CHECK FUEL PRESSURE. NG | Gheck fuet pump, circuit
1. Release fuel pressure to zero. (Refer | and fuel pressure regula- R4
to page EF & EC-189.) tor. W
2. Install fuel pressure gauge and check
fuel pressure. -
SEF574N At Idle: ‘EM
Approx. 245 kPa
(2.5 kgfem?, 36 psi)
A few seconds after ignition swilch [L_@
is turned OFF to ON:
Approx. 294 kPa
(3.6 kg/cm?, 43 psi)
0K
. FE
CHECK FOR INTAKE AIR LEAK. Yes_- Discover air leak location T
When pinching blow-by hose (lowering | and repair.
SEFSBAN the blov?r-by air supply), does the engine oL
speed rise?
lNo
NG ; T
CHECK ECM HARNESS CONNECTOR. . | Repair or replace.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness ,
connector. AT
lOK
£4,
Reconnect ECM harness connector and
retest. :
l Trouble is not fixed. BA
CHECK ECM POWER SUPPLY AND Yes_ Repair or replacs.
GROUND CIRCUIT. BR
Refer to page EF & EC-72. =
No
hd .
8T
TRY A KNOWN GOOD ECM*,
v Bl
INSPECTION END
FA
*: ECM may be the cause of a problem, but this is rarely the case.
EL
[Bh

EF & EC-169 369



TROUBLE DIAGNOSES

Diagnostic Procedure 40 — Symptom — Engine
Stalls when the Electrical Load is Heavy
H
CHECK BATTERY AND ALTERNATOR. NG; Repair or replace.
Check battery and alternatar condition. "
(Refer to EL section.)
OK
\ 4
PERFORM POWER BALANCE TEST. No .| Goto H.
SEF388) 1. Perform “POWER BALANCE" !
in “ACTIVE TEST" mode.
WACTIVETESTE [ ] 2. Is there any cylinder which
does not produce a momen-
% ¥ ¥ POWER BALANCE % % % tary engine speed drop?
= ==MONITOR === OR
CMPS.RPM (REF}  825rpm When di H b iniect
MAS AIR/FL SE 153V @ en disconnecting each injector
IACV-AAC/V 26% harness connector one at a time,
is there any cylinder which does
m ' not produce a momentary engine
| 2 | 3 | 4 I TEST speed drop?
| Yes
SEF564N v
CHECK INJECTOR. No 1 Gheck injector(s) and cir-
Injector harness > cuit(s).

connector (for No. 2 cylinder)

T AT

Remove to testﬁ
o ather injectors /

SEF565N

Dcoes each injector make an cperating
sound at idle?

Yes

ﬂ Y

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

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

3. Place end of spark plug against a

suitable ground and crank engine.

4. Check for spark.

NG

¢0K
(Go to ® on next page.)

't&
-_— Suitable tool
-
7| Click
C/,-‘_ 4
SEF730L
Ignition wire
h |
- Spark plug
v i »
SEF282G

EF & EC-170

. Check ignition c.cul, .power
transistor and circuits.

(See page EF & EC-86.}
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TROUBLE DIAGNOSES

Diagnostic Procedure 40 — Symptom — Engine

5 Stalls when the Electrical Load is Heavy (Cont’d)
AN VAN ®

4.’& PresAsuLe gauge /,,‘
M ’

l
CHECK FUEL PRESSURE. NGk Check fuel pressure regu- Gl
1. Release fuel pressure to zero. (Reler "1 lator diaphragm.

to page EF & EC-189))

2. Install fuel pressure gauge and check MiA

fuel pressure.
At idle:
2K Approx. 245 kPa =W

7 SEFS7AN (2.5 kglem?, 36 psi) &
A few seconds afler ignition switch
Is turned OFF to ON:
Approx. 294 kPa LG
(3.0 kg/em?, 43 psi)

{FOK

CHECK ECM HARNESS CONNECTOR. |NG | Repair or replace.
Check the ECM pin terminals for dam-

age or poor connection of ECM harness FE
connector.
OK
¥ GL
Reconnect ECM harness connector and
retest.
: : #MT
l Trouble is not fixed.
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRGUIT. " AT
Refer fo page EF & EC-72.
OK : .
l FA&

TRY A KNOWN GOOD ECM*.

v R

INSPECTION END

BR

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

HA
ENL,

[Dp
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TROUBLE DIAGNOSES

Nl o SEF574N

Power and Stumble

Diagnostic Procedure 41 — Symptom — Lack of

CHECK FUEL PRESSURE.

1. Reilease fuel pressure to zero. (Refer
to page EF & EC-189.)

2. Install fuel pressure gauge and check
fuel pressure.
Al idle:

Approx. 245 kPa

(2.5 kg/em®, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:

Approx. 294 kPa

(3.0 kg/icm?, 43 psi)

NG

. | Check fuel pressure regu-

, oK

| tator diaphragm.

CHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose {lowering
the blow-by air supply), does the engine

SEF566N

Yes

. | Discover air leak location

speed rise?
lNo

INSPECTION END

EF & EC-172

| and repair.
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TROUBLE DIAGNOSES |

Diagnostic Procedure 42 — Symptom — Knock
CHECK FOR INTAKE AIR LEAK. YBS_‘ Discover air leak location
When pinching blow-by hose (lowering "} and repair. @l
the blow-by air supply}, does the engine
speed rise?
No MA
{
SEF566N EM
CHECK EGR OPERATION. No - Check EGR valve for
1. Apply vacuum directly to the EGR | sticking.
valve using a handy vacuum pump. Le
2. Check to see that the engine runs B
rough or dies.
Yes
B
CHECK EGR & CANISTER CONTROL NGL Check solenoid valve and FE
SOLENOID VALVE. | eircuit.
= 1. Start engine and warm it up
MEF5980 sufficiently. €L
2. Perform "EGRC SOL/V
B=GRC soLv circUTA CIRCUIT” in "FUNCTICN W
DOES THE SOLENOID TEST" m‘(’)":-
VALVE MAKE 1. Turn ignition switch "ON" AT
AN OPERATING SOUND 2. Select "EGRC SOL/V" in _
"“ACTIVE TEST" mode.
EVERY 3 SECONDS? 3. Turn EGR & canister control A
solencid valve ON and OFF. "
‘ NEXT Jl NO ” YES | 4. Check operating sound.
' MEF136D OR BA
@ 1. Disconnect EGR & canister
B ACTIVE TEST B D control solenoid valve harness
connector. BR
eGre soiv - ON 2. Supply EGR & canister control
= = = MONITOR = = = solenoid valve terminals with
CMPS-RPM (POS) Orpm ballery current and check §T
operating sound.
OK
(Go to @ on next page.)
ON/OFF
SEFS7ON HA
EL
DX
SEFO12N




TROUBLE DIAGNOSES

Diagnostic Procedure 42 — Symptom — Knock
(Cont’d)

®
CHECK VACUUM HOSES. NG | Repair or replace.

Check the following vacuum hoses for
clogging, cracks and poor connection.
Throttle body to vacuum gallery
EGRC-BPT valve to three-way con-
nector

Actlivated carbon canister to three-
way connector

EGR & canister control solenoid
valve to vacuum gallery

EGR & canister control solenoid
valve to vacuum gallery

Air duct to EGR & canister control
solencid valve

EGR valve to EGRC-BPT vaive
Activated carbon canister to intake
manifold collector

@8 @ ©® ® ©@ e

lOK
SEF1561

CHECK FOR OIL LEAK TO COMBUS- Yes; Check pistons, piston
TION CHAMBER. " | rings, valves, valve seats,
Remove spark plugs and check for foul- valve oil seal, engine oil
ing with oil. level, etc.

lNo

INSPECTION END




TROUBLE DIAGNOSES

1] Diagnostic Procedure 43 — Symptom — Surge
MIXTURE RATICO TEST n
ﬁﬁgELERATE TQ 2000 RPM CHECK HEATED OXYGEN SENSOR. NG | Replace heated oxygen
STAH?OLD THEN TOUCH 1. Start engine and warm it up "1 sensor.
‘ sufficiently. @&l

2. Perform "MIXTURE RATIO
TEST” in "FUNCTION TEST"
1800 2000 2200 IIlﬂ mode. MA

= OR
[ _~vext ) START | 2. See “M/R F/C MNT” in “Data

seriis |- monitor" mode. EM
3. Maintaining engine at 2,000
1 rpm under no-load {engine is
|i ¥ MONITOR & NO FAIL [:I warmed up sufficiently.), check
that the monitor fluctuates LE
between “LEAN" and “RICH"
more than 5 times during 10
seconds.
RICH—LEAN—+RICH—
1 time 2 times
LEAN —RICH....... EE
OR
1. Set "Heated oxygen sensor

[ RECORD I @ menitor’” in Diagnostic Test €L
SEFS67N Mode II. {See page EF &

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

EC-49.)

2. Maintaining engine at 2,000
rpm under no-load, check that MT
the RED LED on the ECM or
the malfunction indicator tamp
on the instrument panel goes AT
ON and OFF more than 5
times during 10 seconds.

OK FA
Malfunction
RED LED indicator lamp b4 NG
CHECK EGR VALVE. _ | Repair or replace. A
MEFS770% | Check EGR valve for sticking. " R
OK

A BR

Reconnect ECM harness connector and

retest.

ST

‘ Trouble is not fixed.

TRY A KNOWN GOOD ECM*.
i BF

INSPECTION END
SEC547A ' HA
*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-175 375



TROUBLE DIAGNOSES

SEF1561

SEF566N

Diagnostic Procedure 44 — Symptom —
Backfire through the Intake

CHECK SPARK PLUGS.
Remove the spark plugs and check for

fouling, etc.

NG

. | Repair or replace spark

OK

t

" | plugls).

CHECK INTAKE AIR LEAK.

When pinching blow-by hose {lowering
the blow-by air supply), does the engine
speed rise?

Yes

. | Discover air leak location

No

Y

CHECK FOR INTAKE VALVE DEPOSITS.
It there are deposits on intake valves,

remove them.

INSPECTION END

| and repair.

Diagnostic Procedure 45 — Backfire through the

Exhaust

CHECK ENGINE COOLANT TEMPERA-
TURE SENSOR.

Check engine coolant temperature sen-
sor and its circuit. {See page EF &
EC-81.)

NG

QK

4

INSPECTION END

EF & EC-176

Replace or repair.
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TROUBLE DIAGNOSES

Electrical Components Inspection

ECM INPUT/OUTPUT SIGNAL INSPECTION

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

(A

ECM MEFB02D i

2. Remove ECM harness protector.

LG

e

ECM harness protector

MEF803D CL

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

ily.

AT

FA

RA

BR

8T

lThm wire Tester |Jrubfj BiF
serser| ECM HARNESS CONNECTOR TERMINAL LAYOUT (ifA

EL
fo

MDD [1]2[3[4 X 6|7 15]16[17[18[19]20[21]22] [31]32<[34|35(36|37|38{39
LR 116] [819110]11P<113}14 EI 23124 27128]29130] (4041} <]43 4647|148

MEF364F

EF & EC-177 377



TROUBLE DIAGNOSES

ECM inspection tabie

Electrical Components Inspection {Cont’d)

*Data are reference values.

TER-
MINAL ITEM CONDITION *DATA
NO.
|_Engine is running.|
0.2-0.3V
Idle speed
1 Ignition signal
[Engine is running.|
Approximately 0.7V
Engine speed is 2,000 rpm.
{Engine is running.l
3 Ignition check Approximately 12V

‘— ldle speed

4 ECCS relay (Self-shutoff)

IEngine is running.|

|Ignition swiich ”OFF"|

L- For approximateiy a few seconds
after turning ignition switch "OFF"

0-1Vv

]Ignition switch '"OFF”

Approximately a few seconds after
turning ignition switch "OFF"

BATTERY VOLTAGE (11 - 14V)

‘Engine is running.J (Warm-up condition)

EGR system is not operating.

Less than 4.5V

8 EGR temperature sensor
|Engine is running.| {Warm-up condition)
0-1.0v
EGR system is operating.
[Engme is running.|
BATTERY VOLTAGE (11 - 14V)
Cooling fan is not operating.
9 Cooling fan relay (Low speed)

[Engine is running.i

Cooling fan is operating.

0.6 - 0.8V

10 Cooling fan relay (High speed)

[Engine is running.]

Cooling fan is not operating.
Cooling fan is operating at low

speed.

BATTERY VOLTAGE (11 - 14V)

[Engine is running.

11 Air conditioner relay

Both A/C swiich and blower switch
are “ON".

Cooling fan is operating at high 0.6 - 0.8v
speed,
|Engine is running.
0.6 - 0.8V

[Engine is running

A/C switch is "OFF".

BATTERY VOLTAGE (11 - 14V}

EF & EC-178
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

"Data are reference values.

TER-
MINAL ITEM CONDITION *DATA
NO.
|Engine is running.| (Warm-up condition)
L 1.3-1.7V
Idle speed
16 Mass air flow sensor
|Engine is running.| {(Warm-up condition)
1.7 -2.1V
Engine sped is 2,000 rpm.
Engi lant t tur 0-5.0v
18 ngine coolant temperature sen- |Engine is running.l Output voltage varies with engine
sor water temperature.
IEngine is running.|
19 Heated oxygen sensor 0 - Approximately 1.0V
After warming up sufficiently.
|Ignition switch "ON"’
0.45 - 0.56V
) Accelerator pedal released
20 Throttle position sansor
|Ignition switch "ON"
Approximately 4V
Accelerator pedal fully depressed
]Engine is running.|
22 Camshaft position sensor (Refer- 5 0.5V
30 ence signal) Do not run engine at high speed 0.2-0.
under no-load.
Engine is running.|
27 Knock sensor 2.0-3.0v
Idle speed
: |Er‘|gine is running.]
31 Camshaft position sensor (Posi-
40 tion signal) |— Do not run engine at high speed 20-3.0v
under no-load.
ilgnition switch "ON" Approximately OV
34 Start signal
{/gnition switch "START"'| BATTERY VOLTAGE (11 - 14V)
!Jgnition switch “ON”
ov
Neutral position
35 Neutral position/Inhibitor switch
|Ignition switch “ON"’
Approximately 6V
Except the above gear position
[Ignition switch "“OFF"| ov
36 Ignition switch
|lgnition switch “"ON" BATTERY VOLTAGE (11 - 14V)
37 Throttle position sensor power ﬂgnition switch “ON"' Approximately 5Y
supply
23 Power supply for ECM |Ignition switch "ON"] BATTERY VOLTAGE (11 - 14V}

EF & EC-179

MT

B

HA
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Electrical Components Inspection (Cont’'d)

*Dala are reference values.

TER-
MINAL ITEM CONDITION *DATA
NOQ.
[Engine is runningﬂ
L Both air conditioner switch and Approximately OV
41 Air conditioner switch blower switch are "ON".
[Engine is running.|
BATTERY VOLTAGE (11 - 14V)
Air conditioner switch is "'QFF"".
[Engine is running.f
ov
43 Power steering oil pressure Steering wheel is being turned.
switch [Engine is running. |
7-9Vv
Steering wheel is not being turned.
46 Power supply (Back-up) Ilgnition switch "OFF” BATTERY VOLTAGE (11 - 14V)
101 Injector No. 1
103 Injector No. 3
Engine is running BATTERY VOLTAGE {11 - 14V)
110 Injector No. 2
112 Injector No. 4
|Igniti0n switch "ON”‘
For 5 seconds after turning ignition 0.7 - 0.9V
switch ""ON"”
104 | Fuel pump relay [Engine is running |
|19niti0n switch “ON"’
L 5 seconds after turning ignition BATTERY VOLTAGE (11 - 14V)
switch “ON"
IEngine is running.J {(Warm-up condition)
BATTERY VOLTAGE (11 - 14V)
105 EGR & canister control solenoid Engine speed is 2,000 rpm
valve ’_Engine is running.J {(Warm-up condition)
L 0.6 - 0.8V
Engine speed is 4,000 rpm
IEngine is running.f
|_ ov
Engine speed is below 3,200 rpm.
111 Heated oxygen sensor heater
[Engine is running.]
]— BATTERY VOLTAGE (11 - 14V)
Engine speed is above 3,200 rpm.
|Engine is running.l
B 19 - 14V
Idle speed
IEngine is running.l
113 | IACV-AAC valve Steering wheel is being turned.
Air conditioner is operating. 5_ 11V

Rear defogger is "ON'.
Headlamp are in high position.

EF & EC-180
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TROUBLE DIAGNOSES

CUNNECT
A

Rotate slowly
by hand. ' ﬁ—ﬂ_)/: /

Harness connector
should remain/
connected. /

SEF337K

SEFB1K

od [ o

SEF536H

Electrical Components Inspection (Cont’d)

CAMSHAFT POSITION SENSOR

1. Remove distributor from engine. (Camshaft position sensor
harness connector should remain connected.)

2. Disconnect ignition wires,
3. Turn ignition switch “ON".
4

Rotate distributor shaft slowly by hand and check voltage
between terminals @, @ and ground.

WA

EM

Terminal Voltage
@ (180" signal)
Tester’'s pointer fluctuates between 5V and 0V.
(@ (1° signal)

If NG, replace distributor assembly with camshaft position LC

sensaor.

5. Visually check signal plate for damage or dust.

MASS AIR FLOW SENSOR

1. Peel mass air flow sensor harness connector rubber as [T
shown in the figure if the harness connector is connected.

2. Turn ignition switch "ON”’.
3. Start engine and warm it up sufficiently. AT
4. Check voltage between terminal @ and ground.
=
Conditions Voltage V FA
Ignitian switch “ON" (Engine stopped.) lL.ess than 1.0
Idle (Engine is warm-up sufficiently.) 13-17v RA&
. N NG, remove mass air flow sensor from air duct. Check hot
film for damage or dust. iR
8T
BF
HA

ENGINE COOLANT TEMPERATURE SENSOR
1. Disconnect engine coolant temperature sensor harness [EL

connector.
2. Check resistance as shown in the figure,
Temperature °C {°F) Resistance kf) bt
20 (68) 21-29
50 (122) 068 -1.0
80 (176) 0.30 - 0.33

if NG, replace engine coolant temperature sensor.

- EF & EC-181
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Electrical Components Inspection (Cont’d)

/-Ignition coil
1.

IGNITION COIL

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

& Terminal Resistance
a-@ Approximately 1.002
@& -0 Approximately 10 kQ

SEF7321

ZDigital tester

l?]v

A

(==

POWER TRANSISTOR

1. Disconnect power transistor harness connector.

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

If NG, replace ignition coit.

© terminal side
@ Terminal (@ Terminal (B Terminal (&
terminal | gagis- Resis- Resis-
side tance Result tance Resuit tance Result
Q Q Q
SEFB86K .
— — oo OK o ok |
Terminal Not oo Not co
— — NG NG
@ or 0 orQ _
— — 0 NG 0 NG
00 NG —— —_ o0 NG
Terminal { Not on Not oo
OK — — K
0] or0 or 0 ©
0 NG — — 0 NG
00 NG o0 NG —_ —_
Terminal | Not on Not oo
OK OK — —
O] or 0 or 0
0 NG 0 NG — —
If NG, repiace power transistor,
FUEL PUMP

SEFBO3K

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @ and @ .
Resistance: Approximately 0.7Q
If NG, replace fuel pump.

EF & EC-182
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Electrical Components Inspection (Cont’d)

HEATED OXYGEN SENSOR HEATER

Check resistance between terminals @ and @.
Resistance: 3 - 1,0000)
If NG, replace heated oxygen sensor.

iz 8)
18

@

DISCONNELT

(&

W&

SEF625! EM

sensor harness
connector (A/T model)

1. Disconnect throttle position sensor harness cennector. LE
2. Make sure that resistance between terminals and @
changes when opening throttle valve manually.

Throttle positicn % DISCONNELT ? THROTTLE POSITION SENSOR
18

Accelerator pedal conditions Resistance k2
Completely released Approximately 1
Partially released 1-10 FE
Completely depressed Approximately 10
SEFS80N If NG, replace throttle position sensor. CL
CLOSED THROTTLE POSITION SWITCH (Idle position) —
DISCONNECT
MTS E:é:) Throttle position A/T model only M
switch connector 1. Warm up engine sufficiently.
@ e Make sure fast idle cam holds cam follower lever released.
2 2. Disconnect throttle position switch harness connector. AT
3. Check continuity between terminals @) and @) .
(tg B . Accelerator pedal condition Continuity FA
) Released : Yes
SEF744M Depressed No R
If NG, replace closed throttle position switch. 9
Adjustment

If throttle position sensor, closed throttle position switch or §T
wide open throtile position switch is replaced or removed, it is
necessary to install in proper position, by following the proce-

dure as shown below: BF
A
B THRTL POS SEN ADJ B[] MT model;

1. Install throttle position sensor body in throttle body. Do not EL
¥k ¥ ¥ ADJ MONITOR * * * ¥ tighten bolts. Leave bolts loose.
THRTL POS SEN 052V 2. Connect throttle position sensor harness connector. :

3. Start engine and warm it up sufficiently. 15X
== = MONITOR == == == 4 Perform “THRTL POS SEN ADJ” in “WORK

PPORT" .
CMPS-RPM (REF) _ Orom = fnu OrR Toc:e It f throttle positi
CLOSED TH/POS  ON B easure output voitage of throttle position sensor
< using voltmeter.
SEFS81N

EF & EC-183 383
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Electrical Components Inspection (Cont’d}

5. Adjust by rotating throttie position sensor body so that out-
> put voltage is 0.45 to 0.55V.
= @ 6. Tighten mounting bolts.
== 7. Disconnect throttle position sensor harness connector for a
few seconds and then reconnect it.
@ )
SEF582N
AT model;
w e gg’;ﬁgn";mﬂﬁ 1. Install throttle position sensor in throtiie body. Do not
1S connector tighten bolts. Leave bolts ioose.
@ 2. Connect throttle position sensor and closed throttle position
2 switch harness connector.
- 3. Start engine and warm it up sufficiently.
4. Disconnect closed throttle position switch harness connec-
tor. :
@ 7 — 5. Check closed throttle position switch OFF — ON engine
= A speed with circuit tester, closing throttle valve manually.
SEF743M Closed throttle position switch continuity OFF — ON engine
speed:
AfT: Engine speed in “N” position
1,050 £ 150 rpm
WIDE OPEN THROTTLE POSITION SWITCH — A/T model
23 iy Throttke position On’y
15 switch connector 1. Disconnect throttle position switch harness connector.

2. Check continuity between terminals @ and 3.

Accelerator pedal condition Continuity
Released No
@ﬁﬂ Depressed Yes
SEF745M if NG, replace wide open throttle position switch.

IACV-AAC VALVE
Disconnect IACV-AAC valve harness connector.
e Check IACV-AAC valve resistance.
Resistance:
Approximately 10Q

SEF3521

EF & EC-184 : 384
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Electrical Components Inspection (Cont’d)

o Check plunger for seizing or sticking.

e Check for broken spring.
Spring @ﬂ
U _

% Plunger M@x

SEF524K [E[

IACV-FICD SOLENOID VALVE

Disconnect |ACV-FICD solenoid valve harness connector. Lec
e Check for clicking sound when applying 12V direct current
to terminals.

FE
CL
e Check plunger for seizing or sticking.
Washer e Check for broken spring. T

i Spring Fl@&

Plunger

SEFDI7K oA
, IACV-AIR REGULATOR
DISCONNECT - - O,
. D e Disconnect IACV-air regulator harness connector. Bl
- e Check IACV-air regulator resistance.
Resistance:

Approximately 70 - 80Q ST

o Check IACV-air regulator for clogging.

= L
Y \ IACV-air regulator {°
L\
- SEF584N HA&

KNOCK SENSOR

DISCONNECT -~ )
G@ (L[@ 1. Disconnect knock sensor harness connector, =h
_ 2. Check continuity between terminal @ and ground.
{albh
& <
E, more than 10 M.
CAUTION:

Continuity should exist.
ﬂ Discard any knock sensor which has been dropped or under-

o It is necessary 10 use an ohmmeter which can measure
gone shocks; use a new one.

- = —

SEFY70K
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

Installation

Install knock sensor with connector side facing engine front.

e When installing knock sensor, ensure both upper and lower
sides of knock senscor and cylinder block mating surface
are clean and free from foreign particles.

e When tightening knock sensor, be careful not to apply
excessive force to connector.

e Make sure knock sensor is not in contact with any adjacent
part after installing.

INJECTOR
1. Disconnect injector irarness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14Q
If NG, replace injector.

EGR & CANISTER CONTROL SOLENOQID VALVE

1. Disconnect solencid valve connector and check resistance
between solenoid terminals.
Resistance: 30 - 400
2. Check solenoid valve, following the table as shown below:

Air passage Air passage
Conditions continuity continuily
between (@ and (B between () and (&)

SEF7A5L 12V direct current sup-

ply between terminals Yes No
M and (@
No supply No Yes

If NG, replace EGR & canister control solenoid valve.

SEF013N

EGR VALVE

Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should Iift.

H NG, replace EGR valve.

MEFG03D)
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

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.

@l
WA
SEFB07K EM
M/T models COOLING FAN MOTORS-1 AND -2
Cooling fan moteor-1 i
(b/harness connectar M/T models: LC

Gooling fan motor-2 1. Disconnect _coolmg fan motor.harnes_s connectors.
harness connector 2. Supply cooling fan motor terminals with battery voitage and
check operation.

Cooling fan motor should operate.

o g CSCANNECT If NG, replace cooling fan motor. FE
€

SEFDT4NA CL
A/T models:

] 1. Disconnect cooling fan motor harness connectors. MIT
Cooling fan motor-1 2. Supp! ling f tor terminals with batt It d
harnese connector . Supply cooling fan motor terminals with battery voltage an

check operation.
AT
Cooling fan motor-2 T inal
harness connector Speed erminals
(@) (©) EA
l% DiﬁT Cooling fan Low ® ®
motor-1 Hiagh , .
SEFOTBMA 9 ®. ® ® @ RA
Cooling fan Low ® ®
motor-2 High @, ® ©, @
BR
Cooling fan motor should operate.
If NG, replace cooling fan motor. 8T
BF
HA

EGR TEMPERATURE SENSOR
Check resistance change and resistance value at 100°C (212°F). EL

e Resistance should decrease in response to lemperature
increase.
Resistance: 100°C (212°F) )4
85.31+8.53 kQ
If NG, replace EGR temperature sensor.

SEFB30F
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TROUBLE DIAGNOSES

SEF054F|

|

SEF334H

DISCONNECT

€

AC
by 9

\

lis)
18.

SEF344K

SEC202B

Electrical Components Inspection (Cont’d)

ECCS RELAY, COOLING FAN RELAY-1 FOR M/T
MODELS AND FUEL PUMP RELAY

Check continuity between terminals @ and & .

Conditions Continuity
12V direct current supply
. Yes
between terminals (I and (&
No current supply No

If NG, replace relay.

RESISTOR
1. Disconnect resistor harness connector.
2. Check resistance between terminals @ and .
Resistance: Approximately 2.2 kQ
If NG, replace resistor.

POWER STEERING OIL PRESSURE SWITCH

1. Disconnect power steering oil pressure switch harness
connector then start engine.
2. Check continuity between terminals @ and @.

Conditions Continuity
Steering wheel is being turned Yes
Steering wheel is not being turned No

If NG, replace power steering cil pressure switch.
COOLING FAN RELAYS-1, -2 AND -3 FOR A/T MODELS
Check continuity between terminals @ and &, ® and @.

Conditions Continuity
12V direct current supply between
. Yes
terminals (1) and @
No current supply No

If NG, replace relay.

INHIBITOR SWITCH
Refer to AT section.

NEUTRAL POSITION SWITCH
Refer to MT section.

EF & EC-188



MULTIPORT FUEL INJECTION SYSTEM INSPECTION

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

B rurL PRES RELEASE M []

iy
B START

il

SEF823K

SEF809K

~ 45. Preé"suie gauge
3
7S ) =

@ AN
Ry

SEF574N

Fuel pressure

SEF718B

Releasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

1. Turn ignition switch “"ON"".
2. Perform "FUEL PRESSURE RELEASE' in ‘“WORK
SUPPORT' mode with CONSULT.
3. Start engine.
4. After engine stalls, crank it two or three times to
release all fuel pressure.
5. Turn ignition switch off.

Remove fuel pump fuse.

Start engine.

After engine stails, crank it two or three times to
release all fuel pressure.

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

WM =

Fuel Pressure Check

a. When reconnecting fuel line, always use new clamps.
b. Make sure that clamp screw does not contacl adjacent
parts,
c¢. Use a torque driver to tighten clamps.
d. Use Pressure Gauge to check fuel pressure.
e. 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}.
3. Install pressure gauge between fuel filter and fuel tube.
4. Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge.
At idling: Approximately 245 kPa
(2.5 kg/cm?, 36 psi)
A few seconds afier ignition switch is turned OFF to
ON: Approximately 294 kPa
(3.0 kg/cm?, 43 psi)
6. Stop engine and disconnect fuel pressure regulater vac-
uum hose from intake manifold.
7. Plug intake manifold with a rubber cap.
8. Connect variable vacuum source to fuel pressure regulator.
9. Start engine and read indication of fuel pressure gauge as
vacuum is changed.
Fuel pressure should decrease as vacuum increases. If resulis
are unsatisfactory, replace fuel pressure regulator.

N =

EF & EC-189

=

LG

EF &
EC

FE

MT

AT

RA

BR

ST

BlF

(HA

EL

0%
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

(@) Injector Removal and Installation

Release fuel pressure to zero.

Remove intake manifold collector (Refer to CYLINDER
HEAD in EM section).

Disconnect vacuum hose from pressure regulator.
Disconnect fuel hoses from fuel tube assembly.
Disconnect injector harness connectors.

Remove injectors with fuel tube assembly.

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

Do not extract injector by pinching connector.

8. Replace or clean injector as necessary.

Injector
Insutator

"oy |

SEF615M

g 9. Install injector to fuel tube assembly.
Always replace O-rings and insulators with new ones,

|
Insulator i T Lubricate O-rings with a smear of silicone oil.
\]%\Locale plate
on this sida.

Q-ring . [

Fuel tube
assembly

10. Install injectors with fuel tube assembly to intake manifold.
11. Install fuel hoses to fuel tube assembly.

Lubricate fuel hoses with a smear of silicone oil.

12. Reinstall any parts removed in reverse order of removal,
CAUTION:

After properly connecting fuel hose to injector and fuel tube
assembly, check connection for fuel leakage.

—_— Loy ey )
Tighten In numerical arder.
d 2 — SEF58EN




EVAPORATIVE EMISSION SYSTEM

Description

i EGR & canister controi solenoid valve
To air cleaner

Throttle body
Gl
Fuel check valve MA
Intake
vapor vent line manifold
I = EM
Main purge
orifice
Purge control
£ valve i LC
=

Fuel filler cap Constant purge

with vacuum orifice
relief valve
Fuel tank §>§ Carbon canister EE
&
Afr
2 Ar oL
ﬁ Fuel vapor MEF609D

The evaporative emission system is used to reduce hydrocar- T
bons emitted into the atmosphere from the fuel system. This
reduction of hydrocarbons is accomplished by activated char-
coals in the carbon canister. AT
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. FA
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 RA
idle, the purge cantrol valve is closed.

Only a small amount of stored vapor flows into 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 into the intake mani-
fold through both the main purge orifice and the constant purge ST

orifice.
BF
HA
Inspection
ACTIVATED CARBON CANISTER =
Check carbon canister as follows:
Blow air in port ® and ensure that there is no leakage. IBY

Apply vacuum to port ®.
Cover port @ with hand.
Blow air in port ©® and ensure free flow out of port ®.

FI I R

(P8
Eriior

SEF312N




EVAPORATIVE EMISSION SYSTEM

Fuel tank side

Check
valve
function

valve

functien

1
It
. ] Valve C Rollover
Valve B

Canister side
{or open air side)

SEF426N

SEF427N

Inspection (Cont’d)
FUEL CHECK VALVE (With rollover valve)

Check valve operation

1.

2.

3.

Biow air through connector on fuel tank side.

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

Blow air through connector on canister side.

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

Rollover valve operation

Ensure that continuity of air passage does not exist when the
installed rollover valve is tilted to 90° or 180°.

FUEL TANK VACUUM RELIEF VALVE

1.
2.

Wipe clean valve housing.

Suck air through the cap. A slight resistance accompanied
by valve clicks indicates that valve A is in good mechani-
cal condition. Note also that, by further sucking air, the
resistance should disappear with valve clicks.
Blow air on fuel tank side and ensure that continuity of air
passage exists through valve B.
If valve is clogged or if no resistance is felt, replace cap as
an assembly.

EF & EC-192
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CRANKCASE EMISSION CONTROL SYSTEM

Description

i 2L

PCV valve
4\

[==]

Fresh air
Blow-by gas

Blow-by gas during
high-load operation

Qi separator { Engine not running
or backfiring Cruising
~— T\
;@ . 5
Baftle plate ~——
idling or Acceleration or
decelerating high load
- = -

SEF347KA

SECA37A

This system returns blow-by gas to both the intake manifold and
air inlet tubes.

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 man-
ifofd sucks the blow-by gas through the PCV valve.

Normally, the capacity of the valve is sufficient to handle any
blfow-by and a small amount of ventilating air.

The ventilating air is then drawn from the air inlet tubes,
through the hose connecting air inlet tubes to rocker cover, into
the crankcase.

Under fuli-throttle condition, the manifold vacuum is insufficient
{o 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 flow
will go through the hose connection to the air inlet tubes under
all conditions.

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idle, remove ventilation 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.

EF & EC-193

WA

EM

LC

CL

M

&

A

EL

==
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CRANKCASE EMISSION CONTROL SYSTEM

Inspection (Cont’d)

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.

ET277

EF & EC-194 304



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

Injector Thraottle position sensor

r— EGR & canister control solenoid valve

IACV-FICD solenoid valve EGRC-BPT valve

EGR valve
Fuel filter
Activated carbon canister

4
Power transistor

IACV-AAC valve~\

VTC solencid valve

Mass air fiow sensor

Heated oxygen sensor (A/T modeis except Ignition coil
California)

Oxygen sensof (A/T modeis for California Camshaft position sensor
and M/T models) built into distributor

MEF528DA

EGR & canister

@/ _@y\ control solenoid vaive
Power transistor
O /

i £
Activated carbon canister

-

AN
-

~

S Q,‘
S ANV

| S 0J/
l f&\ .\\gfjﬁ

N

/\/\
S S
Ii’ J

EGR temperaturs sensor

MEFS55DA

EF & EC-195

Gl

[i&

EM

LG

EF &
EC

FE

GL

T

AT

FA

RA

BiR

ST

BF

3%
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Engine coolant temperature sensor

EGR valve

EGR & canister control
solenoid valve
EGRC-BPT valve

Throttle sensor IACV-AAC valve

JACV-FICD sofenoid vaive IACV-air regulator

MEF556D

Fuel pump

MEF557D

EF & EC-196 396



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshatt position sensor

Y

Mass air flow sensor

Fuel injection & mixture
ratio control

hd

Injectors

Y

Engine coolant temperature
Sensor

Distributor ignition system

Y

Power transistor

Ignition swifch

Y

idle air control system

hd

IACV-AAC valve and |ACV-

FICD solencid valve

Throttle position sensor

Y

Fuel pump control

¥

Fuel pump relay

Neutral position/inhibitor
switch

¥

Air conditioner switch

™ ECM
(ECCS

Oxygen sensor monitor*
& On-board diagnostic system

control
moduie)

Battery voltage

Y

Malfunction indicator lamp
{On the instrument panei) or
Inspection lamp

{On the ECM)

Y

Power steering oil pressure
switch

Cooling fan control

Y

Cooling fan relay

Y

Vehicle speed sensor

Air conditioner cut control
during acceleration

Y

Air conditioner relays

Y

EGR temperature sensor

Valve timing control

Y

VTC solenoid valve

A4

Oxygen sensor*

EGR & canister control

b4

EGR & canister control sole-
neid valve

IACV-air regulator control

Y

IACV-air regulator

. Heated oxygen sensor (A/T models except for California)
Oxygen sensor (A/T modets for California and M/T models)

EF & EC-198
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

\ &l
/,/ Vacuum gallery

MA
EI
' I
//
N EM
.~ \ g EGR & canister control
%r\ solenoid valve
O~ LC
\\ P . 3-way connector

L Collector
Pressure regulator

FE

Throttle body

cL

EGRC-BPT valve

@) MT
EGR valve % -
9 e

~ \_/
\\
S RA
\ @@
IACV-FICD solenoid valve = BR&
IACV-AAC valve Resonator v/
Activated carbon STF
To EGR & canister canister wated carb
control solenoid valve To activated carbon
canister {purge port) 3
=)
Pressure 4m 3
regulator
HA
Bilue paint
View A 3} EL

To EGRC-BPT valve
@} Pressure regulator to vacuum gallery

(& vacuum gallery to collecior J-way connector (0%
® EGR & canister control solenoid valve to resonator

@) EGR & canister control solenoid valve to throttle body

& EGR valve to EGRC-BPT valve

MEF561D
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF694K

Sealed cover
Rotor head

diode

Photo diode

Wave
forming circuit Rotor plate

SEFE13B

1B0° signal slit for No. 1 cylinder

1° signal slit

180° signal stit

Rotor plate

SEF853B

O

lHot wire

o

SEFE95K

Engine Control Module (ECM)-ECCS Control
Module

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

Camshaft Position Sensor (CMPS)

The camshaft position sensor is a basic component of the entire
ECCS. It monitors engine speed and piston position, and sends
signals to the ECM to control fuel injection, ignition timing and
other funclions.

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for 1° signal and 4
slits for 180° signal. Light Emitting Diodes {LED) and photo
diodes are built in the wave-forming circuit.

When the rotor plate passes between the LED and the photo
diode, the slits in the rotor plate continuaily cut the light being
transmitted to the photo diode from the LED. This generates
rough-shaped pulses which are converted into on-off pulses by
the wave-forming circuit, which are sent to the ECM.

Mass Air Flow Sensor (MAFS)

The mass air flow sensor measures the intake air flow rate by
taking a part of the entire tlow. Measurements are made in such
a manner that the ECM receives electrical output signals var-
ied by the amount of heat emitting from the hot wire ptaced in
the stream of the intake air.

When intake air flows into the intake manifold through a route
around the hot wire, the heat generated from the hot wire is
taken away by the air. The amount of heat depends on the air
ffow. On the other hand, the temperature of the hot wire is
automatically controlled to a certain number of degrees.
Therefore, it is necessary to supply the hot wire with more
electric current in order to maintain the temperature of the hot
wire. The ECM knows the air flow by means of the electric
change.

EF & EC-201
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF(89K

Engine Coolant Temperature Sensor (ECTS)

The engine coolant temperature sensor, located on the intake
manifoid, 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 to the temperature rise.

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

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

idle position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This sys-
tem is called "‘soft closed throttle position switch". This one
controls engine operation such as fuel cut.

3
e 2
1

Throttle position sensor

Supply voltage:

45 5V (Applied between terminals No. 1 and 3)

o
o

Qutput voltage between terminals

No. 2 and 3 (V)

0 a0

Throttle valve opening angle (deq.) MEF565D

SEFB97K

Fuel Injector

The fuel injector is a small, elaborate solenocid vaive. 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.

EF & EC-202
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEFE98K

Holder *\

Heater pad

Isolation
bearing

Louver

Zircohia
{ube

SEF406H

Louver

Zircania iube

Contact plate

Isolation bushing

Connector

SEC336A

Qutput voltage V. [v]

—

0 1

Rich ~=—— Ideal ratic —— lean

Mixture ratio

SEF288D

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.

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 ratic 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. '

Oxygen Sensor (028) (Zirconia type)

The oxygen sensor, which is placed into the exhaust manifold,
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 approximateily 1V in a richer condition of the
mixture ratio than the ideal air fuel ratio, while approximately
OV in leaner conditions. The radical change from 1V to 0V
occurs at around the ideal mixture ratio. In this way, the oxy-
gen sensor detects the amount of oxygen in the exhaust gas
and sends the signal of approximately 1V or OV to the ECM.

EF & EC-203
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF699K

Power
/- transistor

SEC094K

Ignition
coit

SEF700K

Heater
Bimetal

Terminal

SEFQ95K

Idle adjusting screw
JACV-FICD solenoid valve

MEF568D

Fuel Pump

A turbine type design fuel pump is used and is situated in the
fuel tank.

Power Transistor & Ignition Coil

The ignition signal from the ECM is amplified by the power
transistor, which turns the ignition coil primary circuit on and
off, inducing the proper high voltage in the secondary circuit.
The ignition coeil is a small, semi-molded type.

Idle Air Control Valve (IACV)-Air Regulator

The IACV-air regulator provides an air by-pass when the engine
is cold for a fast idle during warm-up.

A bimetal, heater and rotary shutter are built into the IACV-air
regulator. When the bimetal temperature is low, the air by-pass
part opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close
the by-pass port. The air passage remains closed until the
engine stops and the bimetal temperature drops.

Idie Air Adjusting (IAA) Unit

The IAA unit is made up of the IACV-AAC valve, IACV-FICD
solenoid valve and idle adjusting screw. It receives the signal
from the ECM and controls the idle speed at the preset value.

Idle Air Control Valve (IACV})-Fast Idle Control
Device (FICD) Solenoid Valve

When air conditioner switch is on, additional air is supplied by
the 1ACV-FICD solenoid valve.

EF & EC-204
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Alr SEF989K

Magnetic line

> 7 Reed
s N switch s

N .~ ™\ Magnettc

_) Y / line
h LA Vg

s

Field piate Field plate

SEF624B

Diaphragm spring
Diaphragm
-Valve shaft

Vaive
/

| __———Valve seat
| ___——Valve chamber

SECQ18

Vacuum
‘ signal
source

Exhaust pressure
SEF528K

o
EGR & canister control

solenoid valve MEF335F

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.

Vehicle Speed Sensor (VSS)

The vehicle speed sensor provides a vehicle speed signal to
the ECM.

The speed sensor consists of a reed switch, which is installed
in the speedometer unit and transforms vehicle speed into a
pulse signal.

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the quantity of exhaust gas to be led to
the intake manifold through vertical movement of the taper
valve connected to the diaphragm, to which vacuum is applied
in response to the opening of the throttle valve.

EGR Control (EGRC)-BPT Valve

The EGRC-BPT valve monitors exhaust pressure to activate the
diaphragm, controlling throttle body vacuum applied to the EGR
valve. In other words, recirculated exhaust gas is controlled in
response to positioning of the EGR valve or to engine opera-
tion.

Exhaust Gas Recirculation (EGR) & Canister
Control Solenoid Valve

The EGR and canister systems are controlied only by the ECM.
At hoth low- and high-speed revolutions of engine, the solenoid
valve turns on and accordingly the EGR valve and canister cut
the exhaust gas and fuel vapor leading to the intake manifoid.

EF & EC-205
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

EGR Temperature Sensor

The EGR temperature sensor menitors in exhaust gas temper-
ature and transmits a signal to the ECM. The temperature sens-
ing unit employs a thermistor which is sensitive to the change
in temperature. Electric resistance of the thermistor decreases
in response to the temperature rise.

SEF072G

Fuel Filter

4 Fuel outtet
The specially designed fuel filter has a metal case in order to
' m . withstand high fuel pressure.
f Fuel inlet
SEF256A
— LS Data Link Connector For CONSULT
3 The data link connector for CONSULT is located behind the fuse
box cover.

Data link connector

for CONSULT
AN MEF588D

Activated Carbon Canister

The carbon canister is filled with active charcoal 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.

Vapor line

o
Vacuum line )
We line =
N .

SMA388C

Valve timing control Valve Timing Control (VTC) Solenoid Valve

solenoid valve

The valve timing control sclenoid valve is installed on the cyl-
inder head and controls oil pressure which regulates the posi-
tion of the intake camshaft.

SEF915K

EF & EC-206 406



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Muitiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

¥

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperalure

¥

A4

Throttle position sensor Throttle position

¥

Neutral positionfinhibitor switch Neutral position

ECM
(ECCS

™ Injecior

Y
Y

Vehicle speed sensor Vehicle speed

control
module)

L4

Ignition switch Start signal

Y

Battery Battery voltage

hd

Oxygen sensor”

Density of oxygen in exhaust gas

*: Heated oxygen sensor {A/T models except for California)

Oxygen sensor (A/T models for California and M/T models)

BASIC MULTIPORT FUEL INJECTION
SYSTEM

The amount of fuel injected from the fuel injector,
or the length of time the valve remains open, is
determined by the ECM. The basic 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.

A d

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injection is com-

pensated for to improve engine performance

under various operating conditions as listed

below.

< Fuel increase >

1} During warm-up

2) When starting the engine

3) During acceleration

4) Hot-engine operation

5) When selector lever is changed from "N to
“D" (A/T models only)

<Fuel decrease >

1) During deceleration

EF & EC-207
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
CONTROL

ECM
/( (ECCS
control Injection pulse

Feedback signal module)

Oxygen
SEensor

Cormnbustion '-’9| injection

MEF521D

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

Mixture ratio feedback system is designed to precisely control
the mixture ratio to the stoichiometric point so that the three
way catalyst can reduce CO, HC and NOx emissions. This sys-
tem uses an oxygen sensor® in the exhaust manifold to check
the air-fue! ratio. The ECM adjusts the injection puise 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. The open
loop control condition refers to that under which the ECM
detects any of the following conditions and feedback control
stops in order to maintain stabilized fuel combustion.

1) Deceleration

2) High-load operation

3} Engine idling

4) Malfunction of oxygen sensor” or its circuit

5) [Insufficient activation of oxygen sensocr at low engine cooi-
ant temperature.

Engine starting

Hot-engine operation

When all of the following conditions are met:

Ignition switch “"ON"

Soft closed throttle position switch “ON"

Neutral position switch “"OFF"”

Engine running at idle speed

Vehicle running at slow speed

O~ D
e e W

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the oxygen sensor®. This feedback
signal i5 then sent to the ECM to control the amount of fuel
injection to provide a basic mixture ratio as close to the theo-
retical mixture ratio as possible. However, the basic mixture
ratio is not necessarily controtled as originally designed. This
is due to manufacturing errors (e.g., mass air flow sensor hot
wire) and changes during operation (injector clogging, etc.) of
ECCS parts which directly affect the mixture ratio.
Accordingly, a difference between the basic and theoretical
mixture ratios is quantitatively monitored in this system. It is
then computed in terms of “fuel injection duration” to automat-
ically compensate for the difference between the two ratios.

*:  Heated oxygen sensor (A/T models except for California)
Oxygen sensor (A/T madels for California and M/T models)

EF & EC-208
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Injection pulse
1

No. 1 cylinder

No. 2 cylinder
No. 3 cylinder 1
No. 4 cyfinder I_-i—

le— 1 engine cycle —
Sequential multiport fuel injection system

MEF522D

Na. 1 r:.ylim:ler-rl In I
No. 2 cylinder i n. . n..
Mo, 3 cylinder n I L
No. 4 cylinder T f n

|———- 1 engine cycle ——‘

Simultaneous multiport fuel injection system

MEF523D

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

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

FUEL INJECTION TIMING

Two types of fuel injection systems are used — simultaneous
multiport fuel injection system and sequential multiport fuel
injection system. In the former, fuel is injected into all four cyl-
inders simultaneously twice each engine cycle.

in other words, pulse signals of the same width are simulta-
neously transmitted from the ECM to the four 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 of ECM) 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.

Distributor Ignition (DI) System

¥

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Y

Throtile position sensar

Throitle position

Ignition switch

»| ECM
(ECCS .| Power
) control " transistor
Start signal
9 »| Module)

Meutral position/inhibitor switch

Neutral position

Y

Battery

Battery voltage

Vehicle speed sensor

Vehicle speed

Y

Y

EF & EC-209
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Distributor Ignition {(DI) System (Cont’d)

SYSTEM DESCRIPTION e.g. N: 1,600 rpm, Tp: 2.00 msec.
The ignition timing is controlled by the ECM in A °BTDGC

order to maintain the best air-fuel ratio in In addition to this,

response to every ruaning condition of the 1) At starting

engine. 2) During warm-up

The ignition timing data is stored in the ECM 3) Atidle

located in the ECM, in the form of the map shown 4) At low battery voltage

below. _ ) . 5} At acceleration

The ECM det.ects information such as the injec- ) Hot-engine operation

t:_on pulse _w:dth ar]d camshaft position sensor 7) During high-load operation (VTC on)
signal  which  varies every ‘moment. Then the ignition timing is revised by the ECM accord-

responding to this information, ignition signals

are transmitted to the power transistor. ing to the other data stored in the ECM.

Tp
(msec) \
2.50
2.00 A
Injection
pulse
width 1.50
1.25
1.00
_ — N
800 800 1,200 1,600 2,000
Engine speed {rpm)
SECS86K

EF & EC-210
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Idle Air Control (IAC) System

Engine speed

hd

Engine coolant temperature sensor

Engine coclant temperature

Y

Ignition switch

Start signal

Y

Throttle position sensor

Throttle position

Neutral position/inhibitor switch

¥

Neutral pasition

Y

Air conditioner switch

Power steering oil pressure swilch

ECM
Air conditioner operation (ECCS
» control IACV-AAC
module) - valve

Power steering load signal

Y

Battery

Battery voliage

Vehicle speed sensor

Y

Vehicle speed

Mass air flow sensor

Amount of intake air

Y

Load switch

Electrical load

hd

SYSTEM DESCRIPTION

This system automatically controls engine idle speed to a spec-
ified level. Idle speed is controlled through fine adjustment of
the amount of air which by-passes the throttle valve via |ACV-
AAC valve. The IACV-AAC valve repeats ON/OFF operation
every 6.4 msec. according to the signal sent from the ECM. The
camshaft position sensor detects the actual engine speed and
sends a signal to the ECM, The ECM then controls the ON/OFF
time of the IACV-AAC valve so that engine speed coincides with
the target value memorized in ECM. The target engine speed
is the lowest speed at which the engine can operate steadily.
The optimum value stored in the ECM is determined by taking
into consideration various engine conditions, such as warming
up and engine load {air conditioner, electrical load).

EF & EC-211
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuei Pump Control

INPUT/OUTPUT SIGNAL LINE

Engine speed

Camshaft position sensor

Ignition switch Start signal

SYSTEM DESCRIPTION

The ECM activates the fuel pump for 5 seconds
after the ignition switch is turned on to improve
engine startability. If the ECM receives a 180°
signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the
pump to perform. If the 180° signal is not received
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevents bat-
tery discharging, thereby improving safety. The
ECM does not directly drive the fuel pump. It con-
trols the ON/OFF fuel pump relay, which in turn
controls the fuel pump.

| ECM™
(ECCS
ol F
control ” ru'el pump
» module) clay
Condition Fuel pump coperation

Operates for

Ignition switch is turned to ON.
5 seconds

Engine running and cranking Operates

When engine is stapped Stops in 1 second

Excepl as shown above Stops

Exhaust Gas Recirculation (EGR) & Canister

Control

INPUT/OUTPUT SIGNAL LINE

Engine speed

Camshaft positicn sen-

A 4

s0r

Mass air flow sensor Amount of intake air

b

Engine coolant tempera- Engine coolant temperature

ture sensor

ignition switch Start signal

ECM EGR &
{ECCS canister
p» control control
module) ™ solenoid
valve

¥

Vehicle speed

Vehicle speed sensor

Y

SYSTEM DESCRIPTION

in addition, a system is provided which precisely
cuts and controls port vacuum applied to the EGR
and canister to suit engine operating conditions.
This cut-and-control operation is accomplished
through the ECM. When the ECM detects any of
the fellowing conditions, current flows through
the solenoid valve in the EGR and canister con-
trol vacuum line.

This causes the port vacuum to be discharged
into the atmosphere so that the EGR valve and
canister remain closed.

1) During warm-up

2) Engine starting

3) High-speed engine operation

4) Engine idling

5) Excessively high engine coociant temperature
6) Mass air flow sensor malifunction

EF & EC-212
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Valve Timing Control (VTC)

INPUT/OUTPUT SIGNAL LINE

Mass air flow sensor

Amount of intake air

Y

Camshait position sensor Engine speed

Engine coolant temperature sensor

Engine coolant temperature

Throttle position sensor Throttle position

ECM Valve
(ECCS timing
™ control »| control
module) solenoid
valve

Y

Vehicle speed sensor Vehicle speed

Y

SYSTEM DESCRIPTION

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.

Engine coolant temperature signals, engine

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

Valve timing control
solenoid valve

ECM (ECCS
control
maodule)

Drain 4ms

Piston

Qil pressure

Return spring
Camshaft sprocket

l«—— Intake air signal (From mass air flow sensor)

l«——— Engine speed signal (From camshaft position sensor)

(+— Engine coolant temperature (From engine coolant temperature sensar)
ra—— Throttle valve idle position (From throttle position sensor)

+——— Vehicle speed (From vehicle speed sensor}

Camshaft (Intake side)

MEF572DA
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

OPERATION

Valve Timing Control (VTC) (Cont’d)

Engine operating condition

Intake valve opening
and closing time

Valve timing control

) Engine torgue curve
solenoid valve

Valve overlap

o Vehicle is running.

e Engine coolant temperature
is 70°C (158°F) or more,

® Engine load is high.

e Engine speed is between ON Advance Increased ®
1,500 rpm and 4,300 rpm.

e Engire speed is 6,600 rpm or
more.

Those other than above OFF Normal Normal ()

(D valve timing control (VTC) solenocid valve is OFF.

Exhaust valve
open time

Intake closes

@ valve timing control (VTC) solenoid valve is ON.

Overlap (-2°)
Intake opens

intake valve
open time

Exhaust opens

Effecll @ o
f

Torque

o

Engine speed "

SEF217K

EF & EC-214
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Cooling Fan Control
INPUT/OUTPUT SIGNAL LINE

- Vehicle speed
Vehicle speed senser » 5l
G
ECM Cooling
) Engine coolant temperature (ECCS > fan
Engine coolant temperature sensor »i control relay(s) WA
module)
Air conditioner switch Air conditioner "ON" signal - EM
EXCEPT A/T MODELS FOR U.S.A. e

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

Operation
e - Alr conditioner switch le “OFF"”. g DE Air conditioner switch is “ON". FE
a2 B
& O b5
25 100212
g 5 CL
- 95 (203) g 95 (203)
ko 91 (196) § / -
|
2,’ | I 2 % % W1
gl 20 80 ga 20 80
5 a2 (50 i 12} (50
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH) AT
[] : Cooling fans do not operate. . Coaling fans operate. SEFS4aMA
A/T MODELS FOR U.S.A. FA

The ECM contrels the cooling fan corresponding to the vehicle speed, engine coolant temperature, and
air conditioner ON signal. The control system has 3-step control [HIGH/LOW/OFF].

RA
Operation
ar, "t ’-B-JIR
2 Alr conditioner switch Is "OFF". © Air conditioner switch Is “ON".
20 % 2
2 1) B [
é’- © 105 (22 ) :%, o
100 (212) ,/ £
z -—
E 95 (209) 7 ///% &
3 g
3 7 3
] 91 (196) g BE
£ o B £ 20 80
k=) 20 80 T
8 (2 o Z (12) (=)
vehicle speed km/h (MPH) Vehicle speed km/h {MPH) A
[1: Cooling fans do not operate. : Cooling fans operate at “Low™ speed.  FE§: Cooling fans operate at “High SpeggifssoMA
EL
DX
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

Air Conditioner Cut Control During Acceleration

A/C ON signal

Y

Throttle position sensor

Throttle valve opening angle

4

Engine coolant temperature sensor

Engine coolant temperature

Camshaft position sensor

Engine speed

(ECCS Air N
» control | conditicner
module) relay

2

Vehicle speed sensor

Vehicle speed

L4

SYSTEM DESCRIPTION

When the accelerator pedal is fully depressed or
engine coolant temperature is extremely high,
the air conditioner is turned off for a few seconds.
This system improves acceleration when the air

conditioner is used.

INPUT/QUTPUT SIGNAL LINE

Camshaft position sensor

Idle Air Control Valve

Control

Engine speed

ECM

(IACV)-Air Regulator

Ignition switch

Start signal

SYSTEM DESCRIPTION

The IACV-air regulator is controlled by the ECM

at the same time as fuel pump ON-OFF control.

| ECM
(BCCS | TACVY-air
gontrol ! regulator
.| module) g
Condition |IACV-air regulator

operation

Operates for

lgnition switch is turned to ON

5 seconds

While engine is running and cranking

Operates

When engine is stopped

OFF in 1 second

Except as shown above

OFF

EF & EC-216
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System

CPU MALFUNCTION OF ECM

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 conditions men-
tioned above. But with the provisions provided in
this fail-safe system, it is possible to start the
engine.

Fail-sale system activating condition when
ECM is malfunctioning

The computing function of the ECM was judged to
be malfuncticning.

When the fail-safe system activates, i.e. if the
ECM detects a malfunction condition in the CPU
of ECM, the MALFUNCTION INDICATOR LAMPF an
the instrument panel lights to warn the driver.

MASS AIR FLOW SENSOR MALFUNCTION

Engine conirol, with fail-safe system,
operales when ECM is malfunctioning

When the fail-safe system is operating, fuel
injection, ignition timing, fuel pump operation,
IACV-AAC valve operation and cooling fan oper-
ation are controtied under certain limitations.

Operation

Cperation

Simultaneous multiport fuel

Fuel injection L
injection system

ignition timing is fixed at the

Ignition timing preset value

Fuet pump relay is “ON"" when
engine is running and “OFF"
when engine stalls.

Fuel pump

1AGY-AAC valve Full cpen

Cooling fans Cooling tan relay “ON"

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
systemn is reactivated if all of the above-men-
tioned activating conditions are satisfied after
turning the ignition switch from OFF to ON.

if the mass air flow sensor outpui voitage is above or below the specified value, the ECM senses an
mass air flow sensor malfunction. In case of a malfunction, the throtlle position sensor substitutes for

the mass air flow sensor.

Though mass air flow sensor is malfunctioning, it is possible to drive the vehicle and start the engine.
But engine speed will not rise more than 2,400 rpm in order to inform the driver of fail-safe system

operation while driving.

Operation
Engine condition Starter switch Fail-safe system Fail-safe functioning
Stopped ANY Does not operate —
Granking ON !El?gin'e will be slarted by a pre-determined
Operates injection pulse on ECM.
Running OFF Engine speed will not rise above 2,400 rpm
EF & EC-217
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont'd)

ENGINE COOLANT TEMPERATURE
SENSOR MALFUNCTION

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

THROTTLE POSITION SENSOR
MALFUNCTION

Description

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

The ECM does not use the throttle position sen-
sor signal, but judges the idle position by the
amount of fuel injected and the engine speed.

Operation

Driving condition

Operation
Condition Engine coolant temperature
decided
:\;:Ir: ot: i)nN‘loTiSnt:trets atter 80°C (176°F)

When engine is idling Normal

Poor acceleration

When accelerating

EF & EC-218
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

PREPARATION

1.

Make sure that the following parts are in
good order.

Baltery

ignition system

Engine oil and coolant levels
Fuses

ECM harness connector

Vacuum hoses

Air intake system

(Oil filler cap, oil level gauge, etc.)
Fuel pressure

Engine compression

Throttle valve

Overall inspection sequence

INSPECTION

r

On air conditioner equipped models, checks
should be carried out while the air condi-
tioner is ““OFF”.

On automatic transaxle equipped models,
when checking idle rpm, ignition timing and
mixture ratio, checks should be carried out
while shift lever is in “N” position.

When measuring ‘“CO" percentage, insert
probe more than 40 cm {15.7 in) into tail pipe.
Turn off headlamps, heater blower, rear
defogger.

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

Perform diagnostic test mode I
{Self-diagnostic resulls).

NG_ Repair or replace.

OK
h 4

Check & adjust ignition timing.

r

Check & adjust idle speed.

A

Y
Check oxygen sensor” NGk Check oxygen sensor® NG__ Repair or replace harness.
function. harness. " 4
OK OK
A 4
Check CO%. OK_; Replace oxygen sensor”.

NG

¥

Y

sary.

Check emission control parts
and repair or replace it neces-

OK

‘NG Check oxygen sensor®
function.

h 4

INSPECTION END

*: Heated oxygen sensor (A/T models except for California)
Oxygen sensor {A/T models for California and M/T models)

EF & EC-219
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

START

A

TEMP -_t-

Visually check the foflowing:

e Air cleaner clogging

® Hoses and ducts for leaks

e EGR valve operation

e Electrical connectors

o Gasket

¢ Throttle valve and throttle pesition sensor
operation

4

Start engine and warm it up until water tempera-
ture indicator points to the middle of gauge.
Ensure engine stays below 1,000 rpm.

C ’)
120 270
SEF246F

L d

Open engine hood and run engine at about 2,000
rpm for about 2 minutes under ne-load.

A 4

N
R Wi
g -
73
2. .3
///0 21000 rfmin 8\
SEF247TF

Perform diagnostic test mode |l (Seli-diagnostic
results).

=

oK NG

A

e

e

I
e

i

£
RED LEf

o '

Repair or replace components as necessary.

Y 4

Yy
o 7,
S
£ '3
= o
=,0 8
jl’ x 1000 rfmin \? K
SEF248F

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

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

Y

M IGN TIMING AU R[]

IGMITION TIMING FEEDBACK
CONTROL WILL BE HELD 8Y
TOUCHING START

AFTER DOING SO, ADJUST

1) Select “IGN TIMING ADJ" in "“"WORK

2} Touch “START".
OR

IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

[

START |

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

SUPPORT’' mode.

SEF479N

A 4

s5ensor
~ S

~Throttle position

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

h 4

Check ignition timing with a timing light.

MEFB33D

10° £ 2° BTDC (in “N” position)

+OK
®

EF & EC-220

{NG
®

Timing indicator

_ -

T -~

—HCHECK—
I

1
SRR
£ Malfunction
indigator famp

MEF377DA
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

@ ®
}

Adjust ignition timing to the specified value by
turning distributor after foosing bolts which @l
secure distributor. '

10°+£2° BTDC (in “N” position)

A
p ®
l W OGN TIMING A B[]
IGNITION TIMING FEEDBACK |
1) Select “IGN TIMING ADJ" in “WORK 5&"]‘;3%&'&%? HELD B
S amode: ) e
2) Touch “"START". TINING LIGHT BY TURNING LE
OR ';EES%AF(;/ISHAFI' POSITION G
1) Turn off engine and disconnect throttle [ START ]
position sensor harness connector. SE F479N
2) Slart engine.

—J' I

~Throttl ition sensor
BIGNTIMING A0S @[] Check idle speed. T,..r_? e_.'_?-?' D IFE
I~ — CONDITION SETTING — @ e Read idle speed in “IGN TIMING ADJ"” _ i)
1eN;T Feenmack HOLD <> in “WORK SUPPORT' mode. N / e e
S 2= o~ YN cL
R A(REF)  6G2rpm @ e Check idle speed. S
CLCSED TH/PGS ON ﬁ%%x "
MEFE33D T
SEFaBON M/T: 600 %50 rpm L
AIT: 725+ 50 rpm {in “N" position)
oK NG AT
v
Race engine (2,000 - 3,000 rpm) 2 or 3 times ;
under no-load and run engine at idle speed. FA
e " RA
i " Adjust idle speed by turning idle speed adjusting
g"ﬁ}u’{f{ <I—\T’ T————=—| screw.
| ed adjusting -
— corow i) MIT: 60050 rpm &R
I‘W'\ 1'1359?59/_'%}, ?Ecrease AIT: 725450 rpm {in “N" position)
SEF705K
M . S‘Tf

h A

I@ 1} Touch "BACK". _
=[S = on "
ﬂﬂ]ﬁlﬂﬂﬂ @ 1) Turn off engine and connect throttle

position sensor harness connector. MA
SEF913J 2) Start engine.

t EL
Race engine (2,000 - 3,000 rpm) 2 or 3 times o

under no-load and run engine at idle speed.
1 (DX
&)

EF & EC-221 421



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

aMONITOR wNO FAIL ]
CMPS«RPM (REF]  B12rpm

RECORD i

SEF481N

T

Check idle speed.

=

o Read idle speed in “DATA MONITOR"
mode with CONSULT.
OR

@ e Check Idle speed.

M/T: 780 50 rpm (For Canada)
650450 rpm (Except above)
AIT: 80050 rpm {in “N” position)

OK NG

Y

Check IACV-AAC valve and replace if necessary.

Y

Check IACV-AAC valve harness and repair if nec-
essary.

Y

Check ECM function* by substituting another
known good ECM. :

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

EF & EC-222
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

®

l

wMONITOR eNO FAL [

CMP&.RPM;REF)
MR F/C MNT

2000r v
RICH

(e

RECORD 1

SEF482N

. See "M/R F/C MNT" in "Data

monitor’” mode.

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

3. Maintaining engine at 2,000

rpm under neo-load {engine is

warmed up sufficiently.),
check that the monitor fluctu-
ates between “LEAN" and

“RICH" more than 5 times

during 10 secends.

RIFH —+ LEAN — FJIlFH —

1 time 2 times

LEAN — RICH .....

OR

NG

SEF9BTK

§ B N/
o ~ -~
l — CHECK“<?
e ~f ~
@ |

Maltunstion
Indlcator lamp

MEF377DA

. Set "Oxygen sensor
monitor*”’ in the Diagnostic
test mode 1.

{See page EF & EC-239))

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

3. Maintaining engine at 2,000

rpm under no-load, check to

make sure that the RED LED
on the ECM or the malfunction
indicator lamp on the instru-
ment panel goes ON and OFF

more than & times during 10

seconds.

OK

Y

END

*. Heated oxygen sensor (A/T models except for California)
Oxygen sensor (A/T models for California and M/T modsls)

EF & EC-223

MA

EM

LC

e

€L

T

AT

FA

RA

BR

ST

HA

EL
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'IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

©

Oxygen sensor l
harness connectar Check oxygen sensor harness®:

\\\\ 1) Turn off engine and disconnect battery ground
@ cable.
@

2) Disconnect ECM SMJ harness connector from
ECM.

3) Disconnect oxygen sensor harness cannecior”
and connect main harness side terminal for
oxygen sensor® to ground with a jumper wire.

l——'—\—‘__]c—,l V 4) Check for continuity between terminal No. 18 of

Eon GUN:EGTOR ECM SMJ harness connector and body ground.

MISCONKELT

-
o)
Oxygen sensor

MEF&87D

Continuity exists.....cccrcicrmriciiin e e OK
! T @:ﬂ Continuity does not exist.......conseerniseseninesssscne NG
= OK NG
MEF5890 r

Repair ar replace harness.

\
@

h 4
Connect ECM SMJ harness connector to ECM.

r

MACTVETESTH [

CODLANT TEMP ON 1} Connect battery ground cable.

o MONTOR = = — 2) Select "ENG TEMPERATURE' in
E“F_SUE_S'E” e owm “ACTIVE TEST” mode.

IBN TIMING 5eT0C 3) Set "ENGINE TEMP' to 20°C (68°F) by
L.l touching "'Qu" and ""Qd™ and "“UP",
T Neodiund

DOWN'"'.
SEF483N OR
Engine coclant ; ;
S termperalure sensor @ 1) Disconnect engine coolant temperature
sensor harness connector.

harness connector
2) Connect a resistor (2.5 kQ)} between ter-

<:>- minals of engine coolant temperature

sensor harness connector.

(ﬁﬂ . 3) Connect battery ground cable.
. 2.5 k§2 resistor

MEFS5370

r

Start engine and warm it up until water tempera-
ture indicator peints to middle of gauge.

r SEF24BF

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

E
g
> *1000 rfmin N l

SEF248F
)

*: Heated oxygen sensor (A/T models except for California)
Oxygen sensor (A/T models for California and M/T models)

EF & EC-224 a4



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

T

Check “CO"" %.

Idle CO: Less than 7%

After checking CO%, WA

1} Touch "BACK'".
/ OK E}

[@ @ 1) Disconnect the resistor from terminals of engine
F‘:JE]EL@]&J_J coolant temperature sensor harness connector.
=5 1] 1)

2} Connect engine coolant temperature sensor har-
SEF913J sensor.

LG

ness connector to engine coolant temperature

NG

h 4

N FE

Replace oxygen sensor®,

aMONITOR #NO FAL ] r CL
gﬂn;l:s;-{lg?ﬂ(&m 200rm @ — 1. See "M/R F/C MNT" 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 AT
“RICH" more than 5 times during 10
seconds.

RIIGH — LEAN — F\?IFH - FA

1 time 2 times

LEAN — RICH ..... B A
OR

. Set “Oxygen sensor monitor*” in the
Diagnostic test mode I1. me
{See page EF & EC-239.)

. Maintaining engine at 2,000 rpm

=
=]

RECCRD |

SEFA482N

under no-load, check to make sure aT
/ that the RED LED on the ECM or the -
- oL/ & malfunction indicaior lamp on the
o{j \‘Q/_ instrument panel goes ON and OFF BE
‘ : CHECK\_ more than § times during 10 sec-
e YoUN onds.
RED LED T:ZTL'lriﬁ‘r'“u:mp NG oK Hﬂ\
-
MEFS7TOA *: Heated oxygen sensor {A/T g
models except for California) EL
Oxygen sensor (A/T models
v v for California and M/T models) D%

EF & EC-225 425



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

®

l

sensor*™.

Connect oxygen sensor harness cennector to oxygen

Y

Check fuel pressure regulator,
(See page EF & EC-379.}

4

{(See page EF & EC-372)

Check mass air flow sensor and its circuit.

¥

Check injector and its circuit.
(See page EF & EC-375))
Clean or replace if necessary.

¥

cuit. (See page EF & EC-372.)

Check engine coolant temperature sensor and its cir-

A 4

good ECM.

Check ECM function* by substituting another known

o
%

*: ECM may be the cause of a problem, but this is
rarely the case.
**: Heated oxygen sensor {A/T models except for Cali-

fornia)
Oxygen sensor (A/T models for California and M/T

models)

EF & EC-226
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TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES

Sensors

Actuators

S -
%@@

MEF336E

SEF233G

SEF2MG

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 contral 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 preblems, 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.

EF & EC-229

Gl

WA

=0

LG

EF &
EC

)
=il

HA

L

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

WORK FLOW
CHECK IN
L 4
LISTEN TO CUSTOMER COMPLAINTS | oo it iec e s st s s STEP |
¥
BASIC INSPECTION | it e e s STEP 1l
(EF & EC-252)
Do Se[f..diagnostic results exist?* 1 0000 | e STEP HI
Yes .| No
oy
ON-BOARD SYMPTOM FUNCTION
DIAGNOSTIC BASIS TEST BASIS -
SYSTEM
Y
Perfcrm on-board diag- Select ingpection on the Perform sequence tesi
nostic system. (Refer to basis of each symptom. in FUNCTION TEST with
EF & EC-234.) (Diagnostic Procedure CONSLULT.
— Symptom 25 - 45)
EF & EC-335 - 367
¥
Do selt-diagnostic No STEP 1V
results exist?
p| Yes
e e s DRI
Diagnostic Procedures 2 Diagnostic Procedures Diagnostic Procedures 2 INSPECTION OF
|- 12 13- 32 - 32 7| EACH MALFUNC-
)| EF & EC-266 - 293 EF & EC-295 - 345 EF & EC-266 - 345 TION
(Self-diagnostic item) {Not self-diagnostic (Self-diagnostic item &
item) Not self-diagnostic item)
REPAIR/REPLACE
NG | FINAL CHECK STEP V

Confirm that the trouble is completely fixed by
performing BASIC INSPECTION and TEST
DRIVE.

OK

hd
CHECK OUT

*1: If the on-board diagnostic system cannot be performed, check maln power supply and ground clreuit. (See Diagnostic Pro-
cedure 1)
*2: If the trouble Is not duplicated, see INTERMITTENT PROBLEM SIMULATICN (EF & EC-233).
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TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

DESCRIPTION FOR WORK FLOW

STEP DESCRIPTION
STEP I identify the trouble using the “DIAGNOSTIC WORKSHEET'' as shown on the nexi page. @]
STEP I Be sure to carry out the Basic Inspection, or the results of inspections thereafter may be misinterpreted.
STEP I Check the self-diagnostic results stored in the ECM of the failed vehicle. A

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

1. DIAGNOSTIC TEST MODE |l (Self-diagnostic results)

Follow the diagnostic test mode [I (self-diagnostic results) procedure for each item described in “How to EM
Execute Diagnostic test mode il {Self-diagnostic results)’'. Non-self-diagnostic procedures described for
some items will also provide resulls which are equal to the self-diagnostic results.

2. SYMPTOM BASIS LC
This inspection is of a simplified method. When performing inspeclion of a part, the corresponding system
must be checked thoroughly by selecting the appropriate check item from Diagnostic Procedures 2 - 24.

3. FUNCTION 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 correspanding system must be checked thoroughly by selecting the appro-

STEP IV priate check item from Diagnostic Procedures 2 - 24. FE
4. 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. CL
® Inspection of the ""Not self-diagnastic item’ does not actually start with the execution of diagnastic test
mode li. However, inspection is started by assuming that the diagnostic test mode Il has already been .
performed. i}
o When a system having the diagnostic test mode |f function contains any circuit ptaced outside the range of
this diagnoslic test mode Il function, it is arranged that the “Not self-diagnostic item' of such a system AT

will be performed when the self-diagnostic result is OK.
Example: CAMSHAFT POSITION SENSCR

1. FINAL CHECK item is not described in the “'Not self-diagnostic item”. However, this FINAL GHECK must be [FA
performed without fail in order to ensure that the troubte has been repaired, and aiso that the unit disas-
sembled in the course of the repair work has been reassembled correctly.

STEP V 2. If the same trouble phenomenon is observed again in the final check: TR
Go back to STEP IV, and perform the inspection using a method which is different from the previous method.

3. 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 INSPECTION" terminal. B[R

iX
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

Weather conditions,

and Accurate Repair (Cont’d)

KEY POINTS DIAGNOSTIC WORKSHEET
_ ) There are many kinds of operating conditions that lead to mal-
WHAT ... Vehicle & engine model functions on engine components.
Vv::::E """ gzﬁi E;i%?;g?:s A good grasp of such conditions can make trouble-shooting
HOW . Operating conditions, faster and more accurate.

In general, feelings for a problermn depend on each customer. |t
is important to fully understand the symptoms or under what

Symptoms ! )
conditions a customer complains.
Make good use of a diagnostic worksheet such as the cne
SEF907L . a1 .
shown below in order to utilize all the complaints for trouble-
shooting. ‘
Worksheel sample
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
incident Date Manuf. Date In Service Date
[J Impossible to start O No combustion '] Partial combustion

O Startability

O Partial combustion affected by throttie position
O Partial combustion NOT affected by throttle position

{1 Possible but hard to start Ll Others [ 1
. [d No fast idle O Unstable L] High idle [J Low idle
O Idling
[ Cthers | I
Symptoms -
] Stumble [J Surge J Knock 1 Lack of power
O Briveability 1 Intake backfire [* Exhaust backfire
O Others [ ]
] At the time of start [ While idling
[J Engine stall L] While accelerating [] While decelerating
[} Just after stopping L1 While loading
C1 Just after delivery L1 Recently

Incident occurrence

1 In the morning (] At night [J In the daytime

Frequency

[ All the time [T Under certain conditions ] Sometimes

Weather conditions

L1 Not affected

Weather [ .Fine 7 Raining O Snowing I Others | 1
Temperature [ Hot ] Warm [ Cool U Gold 1 Humid °F
J Cold [J During warm-up [} After warm-up
Engine conditions Engine speed | ) | , ; | { ; |
0 2,000 4,000 6,000 8,000 rpm
Road conditions 1 1n town O In suburbs O Highway L1 Off rcad (up/down)
[J Not affected
Ll At starting £1 While idling [ At racing
0 While accelerating O White cruising
3 While decelerating O While turning {RH/LH)
Driving conditicns
Vehicle Speed 1 1 1 1 1 1 1 1] L N 1 L

J
0 10 20 30 40 50 60 MPH

Malfunction ind

icator lamp

[J Turned on [ Not turned on

EF & EC-232
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TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick

EF & EC-233

and Accurate Repair (Cont’d)
— INTERMITTENT PROBLEM SIMULATION
\\, In order to duplicate an intermittent probiem, it is effective to
™ create similar conditions for component parts, under which the ~
7 THIS Is the ) problem might occur. : Gl
symptom, :, Perform the activity listed under Service procedure and note
the result. ,
WA
SEF2350] End
Variable factor Influential part Target condition Service procedure LC
Made lean Remove vacuum hose and apply vacuum.
Mixture ratio Pressure regulator
Made rich Remove vacuum hose and apply pressure.
Camshaft position Advanced Rotate distributor clockwise.
Ignition timing
sensor Retarded Rotate distributor counterclockwise. =E
Disconnect oxygen sensor harness connec-
Oxygen sensor* Suspended R va
Mixture ratio tor*. o1
feedback control Perform diagnostic test mode Il (Seif-diag- b
ECM Cperation check ”_} 1agnostic 1est mo ( ‘a9
nostic results) at 2,000 rpm
Raised Turn idle adjusting screw counterclockwise. T
Idle speed IACV-AAC valve - -
Lowered Turn idle adjusting screw clockwise.
Tap or wiggle. o
. . Poor electrical con- AT
E!ectn(‘;al con.ne(.:tlon Harnef.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. EA
Cooled Cool with an icing spray or similar device.
Temperature ECM Heat with a hair drfer. A
Warmed i L~
[WARNING: Do not overheat the unil.]
Wet.
) . [WARNING: Do not direcltly pour water on BR
Moisture Electric parts Damp .
components. Use a mist
sprayer.]
T headl i diti ST
urn on hea s, C r, rear
Electric loads LLoad switches Loaded " amps. air conditione
defogger, etc.
Ignition spark Timing light Spark power check Try to flash timing light for each cytinder. Bl
: Heated oxygen sensor (A/T models except for California)
Oxygen sensor (A/T models for California and M/T models) iFS
EL
(D)
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TROUBLE DIAGNOSES

C_EBD

]

Maifunction indicator lamp

MEF540D

RED LED

MEF533DA

On-board Diagnostic System

MALFUNCTION INDICATOR LAMP

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

ECM LED

The ECM has only one RED LED.

ON-BOARD DIAGNOSTIC SYSTEM FUNCTION

Diagnostic Test Mode

Condition Diagnostic Test Mode | Diagnostic Test Mode
| il
Engine
stopped SELF-DIAGNOSTIC
Ignition BULB CHECK RESULTS
switch in 5{&
"ON 7Y
position Engine
- running MALFUNCTION OXYGEN SENSOR
@ WARNING MONITOR*
iy

*: Heated oxygen sensor (A/T models except for California)
Oxygen sensor (A/T models for California and M/T moedels)

EF & EC-234
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TROUBLE DIAGNOSES

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

@ Turn ignition switch "ON". {Do not

start engine.)
oo
(o) @

o

y

¥ "I
R WA
Diagnostic Test Mode | — BULB CHECK @) E{>@ . | Diagnostic Test Mode | —

Start engine.

MALFUNCTION WARNING
EM

Y +

LC

(Turn diagnostic test mode selector on
ECM fully clockwise)

FE
¥
Wait at least 2 seconds.
GL
r
WIT
AT
{Turn diagnostic test mode selector fully
counterclockwise.) &
N : ) RF
DIAGNOSTIC TEST MODE || @ N Diagnostic Test Mode II
— SELF-DIAGNOSTIC RESULTS > > — OXYGEN SENSCR
Start engine. MONITOR* 2R
L 4
S
*: Heated oxygen sensor {A/T models except for California)
Oxygen sensor (A/T models for California and M/T models) Bi=
4 3
HA
Wait at least 2 seconds.
Y El,

e Switching the modes is not possible when the engine is

™ running.

¢ When the ignition switch is turned off during diagnosis DX
in each mode, and then turned back on again after
power to the ECM has dropped off completely, the diag-
nosis will automatically return to Diagnostic Test Mode
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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

iINDICATOR LAMP in the instrument panel stay “ON’".
if either remain “OFF”, check the bulb in the MALFUNCTICN

INDICATOR LAMP or the RED |LED

DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING

MALFUNCTION INDICATCR LAMP

and Condition
RED LED
ON When the following malfunclions (malfunction indicator lamp item) are
detected or the ECM's CPU is malfunctioning.
OFF OK

Diagnostic trou-
ble code No.

Malfunction

12
13
14
3t
32
33
35
43
45

Mass air flow sensor circuit

Engine cootant temperature sensor circuit
Vehicle speed sensor circuit

ECM (ECCS control module)

EGR function

Oxygen sensor circuit*

EGR {emperature sensor circuit

Throtile position sensor circuit

Injector leak

*: Heated oxygen sensor {A/T models except for California)

Oxygen sensor {A/T models for California and M/T models)

These Diagnostic Trouble Code Numbers are clarified in

Diagnostic Test Mode || — SELF-DIAGNOSTIC RESULTS.

The RED LED and the MALFUNCTION INDICATOR LLAMP

will turn off when normal condition is detecied. Af this time,
the Diagnostic Test Mode H -— SELF-DIAGNOSTIC
RESULTS memory must be cleared as the contents remain

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

DESCRIPTION

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

A
Example: Diagnostic trouble code No, 12 and Diagnostic trouble code No. 33 MH
T ]
ON - ) EM
OFF

. 4 LE

5 ,f

0.9 *0.3 21 0.6 0.9 241
~ - Unit: second
i i i tic trouble code No. 33
Diagnostic trouble code No. 12 Diagnaostic trouble co MEF337E

Long {0.6 second) blinking indicates the number of ten digits FE
and short (0.3 second) blinking indicates the number of single
digits.

For example, the red LED flashes once for 0.6 seconds and then g1
it flashes twice for 0.3 seconds. This indicates the number “12”

and refers to a malfunction in the mass air flow sensor. In this
way, all the problems are classified by their diagnostic troubie [T
code numbers.

The diagnostic results will remain in ECM memory.

Display diagnostic trouble code table AT
Diagnostic
trouble code Detected items BA
No.
11* Camshaft position sensor circuit X
L S
12 @ Mass air flow sensor circuit X R
13 @3 Engine coolant temperature sensor circuit X
14 @( Vehicle speed sensor cirguit X B
217 tgnition signal circuit X
31 @( ECM X 87T
32 @( EGR function X
33 @ Oxygen senscr circuit™” X RE
35 @ EGR temperalure sensor circuit X
43 @ Throttle position sensor circuit X
KA
45 @( Injector leak X
55 ]@ No malfunction in the above circuits X
e
X: Available EL
cweck | Malfunction indicator lamp item
*: Check items causing a malfunction of camshaft position sensor circuit first, if both diagnostic troubie code No. 11 and 21 DX
=]

are displayed at the same time.
**: Heated oxygen sensor {A/T models except for California)
QOxygen sensor (AT models for California and M/T moedels)
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On-board Diagnostic System — Diagnostic Test
Mode Il (Selt-diagnostic results) (Cont’d)

Diagnostic
trouble
code No.

Detected items

Malfunction is detected when ...

Check item (remedy)

11

Camshaft position sen-
sor circuit

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

Either 1° or 180" signal is not input often enough
while the engine speed is higher than the speci-
fied rpm.

Harness and connector (I
harness and connector are
normal, replace camshaft
position sensor.)

12 Mass air flow sensor e The mass air flow sensor circuit is open or ¢ Harness and connector (If
circuit shorted. {An abnormally high or low voltage is harness and connector are
entered.) normal, replace mass air
flow sensor.}
13 Engine coolant tempera- | @ The engine coolant temperature sensor circuit is |e® Harness and conneclor
ture sensor circuit open or shorted. e Engine coolant temperature
{An abnormalty high or low output voltage is 5ensor
entered.)
14 Vehicle speed sensor ® The vehicle speed sensor circuit is open or & Harness and connector
circuit shorted. ® Vehicle speed sensor (reed
switch)
21 Ignition signal circuit e The ignition signal in the primary circuit is not o Harness and connector
entered during engine cranking or running. o Power transistor unit
31 ECM e ECM calculation function is malfunctioning. [Replace ECM (ECCS controf
module).]
32 EGR function e EGR valve does not operate. e EGR valve
(EGR valve spring does not [ift.) e EGR & canister control sole-
noid valve
33 Oxygen sensor circuit®™ [e The oxygen sensor ¢ircuit™ is open or shorted. » Harness and connector
{An abnormally high or low output voltage is ® Oxygen sensor*”
entered.) o Fuel pressure
s Injectors
e Intake air leaks
35 EGR temperature sen- |e The EGR lemperature sensor circuit is open or e Harness and connector
sor circuit shorted. s EGR temperature sensor
(An abnormally high or low voltage is entered.)
43 Throttle position sensor | e The throttle position sensar circuit is open or ¢ Harness and conneactor
circuit shorted. e Throttle position sensor
{An abnormally high or low voltage is entered.)
45 Injector leak e Fuel leaks from injector. e Injector

*:  Check items causing a malfunction of camshaft position sensor circuit first, if both diagnostic trouble codes No. 11 and 2t
come out at the same time.

**' Heated oxygen sensor {A/T madels except for California)
Oxygen sensor (AfT models for California and M/T models)
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On-board Diagnostic System — Diagnostic Test
Mode Il (Seif-diagnostic results) (Cont’d)
HOW 7O ERASE DIAGNOSTIC TEST MODE Il

(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 |l to Diagnostic Test Mode |. (Refer to
“"HOW TO SWITCH DIAGNOSTIC TEST MODES".)
e When the battery terminal is disconnected, the diagnostic

trouble code will be lost from the backup memory within 24

hours.

e Before starting on-board diagnostic system, do not erase
the stored memory bhefore beginning on-board diagnostic

system.

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

DESCRIPTION

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

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaus!

Air fuel ratic feedback
control condition

and RED LED gas

ON Lean
Closed loop system

OFF Rich

*Remains ON or OFF

Any condilion

Open loop system

. Maintains conditions just before switching to open loop.

HOW TO CHECK OXYGEN SENSOR**
1. Set Diagnostic Test Mode Il. {Refer to "HOW TO SWITCH

DIAGNOSTIC TEST MODES™.)

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

no-load conditions.

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

**: Heated oxygen sensor (A/T models except for California)
Oxygen sensor (A/T models for California and M/T models)
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SEF792K

NISSAN

CONSULT

ly

START

| SUB MODE

|

SEF3921

b SELECT SYSTEM

)

ENHINE

AIRBAG

l
I
I
I
l
I
I

|
|
|
|
|
|

SEF783K

[ | SELECT DIAG MOOE

L]

| WORK SUPPORT

[ SELF-DIAG RESULTS

[ DATA MONITOR

[ acTive TesT

| ECM PART NUMBER

[ FuncTION TEST

|
|
|
|
|
I

MEF543D

Consult

CONSULT INSPECTION PROCEDURE

1. Turp off ignition switch.

2. Connect "CONSULT" to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the
fuse box cover.)

3. Turn on ignition switch.
4. Touch “START”.

5 Touch “ENGINE™.

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

EF & EC-240
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Consuit (Cont’d)
ECCS COMPONENT PARTS APPLICATION

DIAGNQOSTIC TEST MODE
ECCS COMPONENT PARTS WORK SELF- DATA FUNCTION
SUPPORT DIAGNOSTIC MONITOR ACTIVE TEST TEST Gl
RESULTS
Camshaft position sensor X X
Mass air flow sensor X X FAA
Engi {ant t t
ngine coolant temperature X X X
sensor EW
Oxygen sensors” X X
Vehicle speed sensors X X
. e
Throttle position sensor X X X
INPUT [EGR temperature sensor X X
Ignition switch (start signal) X X
Air conditioner switch X
Neutral position switch X X FE
Power steering ail pump X X
swilch eL
Load switch
Battery
M
Injectors X X
Power transistor X
e e X (Ignition X X X AT
{ignition iming)} )
signal)
IACV-AAC valve X X X X = f
e
v . .
OUT- alve timing control solenoid X X X
PUT valve .
EGR & canisler control A
. X X X X
solenoid valve
Air conditioner relay B
Fuel pump relay X
Cooling fan X ST
*: Heated oxygen sensor (A/T models except for California)
Oxygen sensor (A/T models for California and M/T models)
X: Applicable BF
HA
EL
DX
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FUNCTION

Consutlt (Cont’d)

Diagnostic test mode

Function

Waork support

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

Self-diagnostic results

Self-diagnostic results can be read
and erased quickly.

Data monitor

Input/Output data in the ECM can
be read.

Active test

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 test

Conducted by CONSULT instead of
a technician to determine whether
each system is "OK’' or “NG".

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRL PGS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIGNAL.
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING
THE SENSOR BODY UNDER THE FOLLOWING
CONDITIONS.

e IGN SW "ON"

o ENG NOT RUNNING

e AGC PEDAL NOT PRESSED

When adjusiing throttle position

sensor initial position.

IGNITION TIMING ADJ

e |IGNITION TIMING FEEDBACK GCONTROL WILL BE
HELD BY TOUCHING ""START"”. AFTER DOING SO,
ADJUST IGNITION TIMING WITH A TIMING LIGHT BY
TURNING THE CAMSHAFT POSITION SENSOR.

When adjusting initiai ignition
timing.

IACV-AACIV ADJ

SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER
THE FOLLOWING CONDITICNS.,

¢ ENGINE WARMED UP

o NO-LOAD

When adjusting idle speed.

FUEL PRESSURE RELEASE

e FUEL PUMP WILL STOP BY TOUGHING "START"
DURING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure
from fuel line.

EF & EC-242
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Consult (Cont’d)
SELF-DIAGNOSTIC RESULTS MODE

DIAGNOSTIC ITEM DIAGNOSTIC ITEM IS DETECTED WHEN ... CHECK ITEM {REMEDY)
CAMSHAFT POSITION SEN” o Either 1° or 180° signal is not entered for the first few | @ Harness and connector
seconds during engine cranking. (If harness and connector are &l
e Either 1° or 180° signal is not input often enough normal, replace camshaft
whtle the engine speed is higher than the specified position sensor.)
e WA
MASS AIR FLOW SEN e The mass air fiow sensor circuit is open or shorted. |e Harness and connector
{An abnormally high or low voltage is entered.) (If harness and connector are
normal, replace mass air E
flow sensor.}
COOLANT TEMP SEN ® The engine coolant temperature sensor circuit is ¢ Harness and connector "
open or shorted. ¢ Engine coolant temperature LC
{An abnormally high or low output voitage is sensor
entered.)
VEHICLE SPEED SEN » The vehicle speed sensor circuit is open or shorted. }e Harness and connector
e Vehicle speed sensor (reed
switch) FE
IGN SIGNAL-PRIMARY™ e The igniticn signal in primary circuit is not entered ¢ Harness and connector
during engine cranking or running. ¢ Power transistor unit clL
Gl
ECM e ECM calculation function is malifunctioning. [Replace ECM (ECCS control
module).]
EGRC SOLENOID/WV* e EGR vailve does not operate. e EGR valve BT
(EGR valve spring does not lift.) & EGR & canister control
solencid valve
)
OXYGEN SEN e The oxygen sensor circuit™ is open or shorted. e Harness and connector AT
{An abnormally high or low output voltage is e Oxygen sensor1
entered.) ® Fuel pressure =
, FA
® Injectors
e Intake air leaks
EGR TEMP SENSOR** e The EGR temperature sensor circuit is open or ¢ Harness and connector Ef)
shorted. o EGR temperature sensor
{An abnormally high or low voltage is enlered.)
O [
THROTTLE POSI SEN ® The throttle position sensor circuit is open or e Harness and connector R
shorted. ® Throttle position sensor
(An abnormally high or low voltage is entered.) 8T
INJECTOR-LEAK** e Fuel leaks from injector. e Injector

*:  Check items causing a malfunction of camshaft position sensor circuit first, if both "CAMSHAFT POSITION SENSOR'" and B
“IGN SIGNAL-PRIMARY" come out at the same time. BF
**. The diagnostic item marked *“**"" is applicable to vehicles for California only.
*1: Heated oxygen sensor {A/T models except tor California)
Oxygen sensor {A/T models for California and M/T models) HA
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DATA MONITOR MODE

Remarks:

Consult (Cont’d)

**: Heated oxygen sensor {A/T models except for California)
Oxygen sensor (A/T medels for California and M/T models)
e Specification data are reference values.
e Specification data are output/input values which are detected or supplied by the ECM at the conneclor.
* Specification data may not be directly related to their components signats/vatues/operations.
i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monilor may show the specifica-
tion data in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data
calculated by the ECM according to the signals input from the camshaft position sensor and other ignition timing
related sensors.

MONITOR ITEM

CONDITION

SPECIFICATION

GHECK ITEM WHEN
OUTSIDE SPEC.

CMPS, RPM (REF)

Tachometer: Connect

Run engine and compare tachometer indication with the

CONSULT value,

Almost the same speed as
the CONSULT value.

¢ Harness and connector
o Camshafit position sen-

50r

e Engine: After warming up, Idle 0.7 - 11V
idle the engine o e Harness and connector
MAS AIR/FL. SE . i
e A/C switch "OFF" o Mass air flow sensor
e Shift lever “N" 2,000 rpm 1.1-1.58v
¢ Harness and connector
COOLAN TEMP/S @ Engine: After warming up More than 70°C (158°F) ¢ Engine coolant tempera-

ture sensor

02 SEN

M/R F/C MNT

Engine: After warming up

Maintaining engine speed
at 2,000 rpm

0 - 0.3V « Approx. 0.6 -
1.0V

LEAN « RICH
Changes more than 5 times
during 10 seconds.

Harness and connector
Oxygen sensor™
Intake air leaks
Injectors

VHCL SPEED SE e Turn drive wheels and compare speedometer indication Almost the same speed as |8 Harness and connector
with the CONSULT value the CONSULT value # Vehicle speed sensor
o Battery
BATTERY VOLT e Ignition switch: ON (Engine stopped) 11 - 14V o ECM power supply cir-
cuit
- o ON Throttle valve fully closed 0.45 - 0.55V . Har”elss and connector
THRTL POS SEN @ Igni |.0n switch: e Throttle posTt.lon sensor
(Engine stopped) ® Throttle position sensor
Throttle valve fully opened Approx. 4.0V

adjustment

EGR TEMP SEN

Ergine: After warming up

Less than 4.5V

Harness and connector
EGR temperature sen-
sor

START SIGNAL e Ignition switch: ON — START OFF - ON ¢ Hamess and connector
& Starter switch
Thruttle.vlalve: ON e Harness and connectar
CLOSED TH/POS . Ignililon switch: ON Idle position » Throttle stition sensor
{Engine stopped) Thrattie valve: & Throttle position sensor
Slightly open OFF adjustment
ine: i A/C switch “OFF"” OFF
AR COND SIG ] Fingtne. Aﬂe.r warming up, . H?rness .a?nd conm.actor
idle the engine A/C switch "ON" oM e Air conditioner switch
Shift lever "P" or “'N" ON
NEUT PQOSI SW e Ignition switch: ON o Harness aml:llconne.ctor
Except above OFF ® Neutrai position switch
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Consult (Cont'd)

MONITOR ITEM

CONDITION

SPECIFICATICN

CHECK ITEM WHEN
OUTSIDE SPEC.

Steering wheel in neutral
position

OFF

o Engine: After warming u ) ) ® Harness and connector
PW/ST SIGNAL =ngine: ATel 9 up, {forward direclion) ® Power steering oil pres-
idle the engine .
The steering wheel is sure switch
ON
turned
o lIgnition switch is turned to ON (Operates for & seconds)
e Engine running and cranking ON e Harness and connector
FUEL PUMP RLY & When engine Is stopped {stops in 1.0 seconds) ® Fuel pump relay
Except as shown above OFF
Engine coolant tempera-
) a op [ OFF
® After warming up engine, ture is 90°C (194°F) or less e Harness and connector
COOLING FAN idle the engine. Engine coalant tempera- o Cooling fan relay
& A/C switch “OFF" ture is 91°C (196°F) or ON ¢ Cooling fan
more
o Engine: After warming up ldle 25.-34 msec ® Harness and connector
e A/C switch "OFF” ' ® Injector
INJ PULSE & Shift lever "N o Mass air flow sensor
» No-load 2,000 rprm 2.5 - 3.3 mséc. ¢ Intake air system
ldle 10° BTDC ¢ Harmess and connector
IGN TIMING ditto e Camshaft position sen-
2,000 rpm More than 20° BTDC sor
IACV-AAG/Y ditto Idle 20 - 40% e Harness and connector
2,000 rpm —_— e |IACV-AAC valve
e Harness and connector
o Injectors
Maintaining engine speed Mass air flow sensor
A/F ALPHA ¢ Engine: Aftar warming up afntaining engine spes 75 - 125% ¢ : W
at 2,000 rpm # Oxygen sensor
e Canister purge line
» Intake air system
e Harness and conneclor
AIR COND RLY e Air conditioner switch OFF — ON OFF —» CN e Air canditioner switch
& Air conditioner relay
e Engine: After warming up
AIC switch "OFF" Idie ON e Harness and connector
EGRC SOL/V * . swite g & EGR & canister control
® Shift lever "N OFF solenoid valve
¢ No-load 2.000 rpm
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Consult (Cont’d)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGMENT

CHECK ITEM (REMEDY)

Engine: Return to the original

trouble condition If trouble symptom disappears, see ® Harness and connector
FUEL INJECTION Change the amount of fuel injection | CHECK ITEM. * (F)"'e' '”'esd";s .

using GONSULT. * Lxygen sensor

Engine: After warming up, idle the
IACV-AACIV engine. Engine speed changes according to » Harness and connector
OPENING Change the IACV-AAC valve the opening percent. s |ACV-AAC valve

opening percent using CONSULT,

Engine: Return to the original Harness and connect
ENG COOLANT troubie condition If trouble symptom disappears, see : Enr?: ool ntotem irt " nsor
TEMP Change the engine coolant CHECK ITEM. o Fugl i:eotora peraiure senso

temperature using CONSULT. e injectors

Engine: Return to the original

roubls condition If trouble symptom disappears, see
{GNITION TIMING Timing light: Set ymp ppears, e Adjust initial ignition timing

L L . CGHECK ITEM.

Retard the ignition timing using

GONSULT.

Engine: Aftar warming up, idle the e Harness and connector

engine. e Compression

A/C switch "OFF” . ‘ e Injectars
POWER BALANCE Shift lever "N Engine runs rough or dies. o Power trans star

Cut off each injector signaf one at a & Spark plugs

time using CONSULT. e Ignition coils

Ignition switch. ON Harness and connector
COOLING FAN Turn the cooling fan "ON" and Cooling fan moves and stops. : c Tiis fan nfot .

“OFF" using CONSULT. celing fan moto

fgnition switch: ON {Engine

stopped) )

Fuel pump rela kes th erat H d t

FUEL PUMP RLY Turn the fuel pump relay "ON'" and slojungu P y ma ¢ operating : Fs;?ezinanrelc:nnec or

“QFF" using CONSULT and listen : pump refay

to operating sound.

Ignition switch: ON
EGRC SOLENGID Turh seclenold valve “ON' and Solenoid valve makes an operating o Harness and connector

"OFF" with the CONSULT and sound. e Solenoid valve

VALVE

listen to operating sound.

SELF-LEARNING
GONT

In this test, the coefficient of seli-tearring control mixture ratio returns 1o the original coefficiem by touching

“GLEAR” on the screen.

*: Heated oxygen sensor (A/T models except for California)
Oxygen sensor (A/T models for California and M/T models)
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Consult (Cont’d)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM {REMEDY)
e Ignition switch: ON
SELF-DIAG (E.nglne stopped) . Objective system
RESULTS e Displays the results of on-

board diagnostic system.

CIL.OSED THROTTLE
POSI

{CLOSED THROTTLE
POSITICN SWITCH
CIRCUIT)

e Ignition switch: ON
(Engine stopped)

e Closed throtile position
switch circuit is tested
when throttle is opened
and closed fully. ("IDLE
POSITION" is the test item
name for the vehicles in
which idle is selected by
throttle position sensor.)

& Harness and connector

# Throttle position senser
{Closed throttle position
switch}

e Throttle position sensor
(Closed throttle position
switch) adjustment

e Throttle linkage

e Verify operation in DATA
MONITOR mode.

THROTTLE POSI
SEN CKT

@ Ignition switch: ON
{(Engine stopped)

e Throttle position sensor
circuit is tested when
throttle is opened and
closed fully.

# Harness and connector

# Throttle position sensor

e Throttle position sensor
adjustment

e Throttle linkage

e Verify operation in DATA
MONITOR mode.

NEUTRAL POSI SW
CKT

e Ignition swiich: ON
(Engine stopped)

e Neutral posilion switch
circuit is tested when shift
lever is manipulated.

Throttle valve: opened OFF
Throttle valve: closed CN

hrotti tve full
Range (Throttie valve fully More than
opened — Throttle valve

3.0v

fuliy closed)
QUT OF N/P-RANGE OFF
IN N-RANGE ON

e Harness and connector

e Neutral position switch/
Inhibitor switch

e Linkage + Inhibitor switch
adjustment

FUEL PUMP
CIRCUIT

e 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.

¢ Harness and connector
e Fuel pump

e Fuel pump relay

e Fuel filter clogging

@® Fuel level

EGRC SOL/WV
CIRCUIT

e Ignition switch: ON
(Engine stopped)

e EGR control S/V circuil is
tested by checking
solenoid valve operating
noise.

The solenoid valve makes an operating
sound every 3 seconds.

» Harness and connector
# EGRC-sofenoid valve

VALVE TIMING S/V
CKT

# Ignition switch: ON
(Engine stopped)

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

The solenoid valve makes an operating
sound every 3 seconds.

e Harness and connector
o Valve timing sclenoid
valve

COOLING FAN
CIRCUIT

e Ignition switch: ON
{Engine stopped}

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

The cooling fan rotates and stops every
3 seconds.

e Harness and connector
@ Cooling fan maotor
e Cooling fan relay

EF & EC-247
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Consult (Cont'd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

START SIGNAL
CIRGUIT

@ Ignition switch: ON —
START

e Start signal circuit is
tested when engine is
started by operating the
starter. Batlery voltage
and water temperature
before cranking, and
average baltery voltage,
mass air flow sensor
oulput voltage and
cranking speed during
cranking are displaved.

Start signal: OFF — ON

# Harness and connector
e Ignition switch

PW/ST SIGNAL
CIRCUIT

# Ignition switch: ON
(Engine running)

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

Locked position

ON

Neutral position

OFF

o Harness and connector

® Power steering oil
pressure switch

® Power steering oil pump

VEHICLE SPEED
SEN CKT

@ Vehicle speed sensor
circuit is tested when
vehicle is running at a
speed of 10 km/h (6 MPH)
or higher.

Vehicle speed sensor input signal is

greater than 4 km/h (2 MPH)

@ Harness and connector
e Vehicle speed sensor
e Electric speedometer

IGN TIMING ADJ

e After warming up, idie the
engine.

Ignition timing adjustment
is checked by reading
ignition timing with a
timing light and checking
whether it agrees with
specifications.

The timing light indicates the same

value on the screen.

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

# Camshatt position sensor
drive mechanism

MIXTURE RATIO
TEST

e Ajr-fuel ratio feedback
circuit {injection system,
ignition system, vacuum
system, etc.) is tested by
examining the oxygen
sensor* output at 2,000
rpm under non-loaded
state.

o O, SEN COUNT: More than 5 times

during 10 seconds {O, SEN-R COUNT:
More than 5 times during 10 seconds)

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

o IGNITION 8YS (Spark
plug, power transister,
ignition coil, harness or
cannector)

o VACUUM SYS (Intake air
leaks)

e Oxygen sensor circuit”

& Oxygen sensor operation

o Fuel pressure high or low

e Mass air flow sensor

*

*: Heated oxygen sensor (A/T models except for California)
Oxygen sensor (A/T models for California and M/T models)

EF & EC-248
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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.

@ Injector operation of each

cylinder is stopped one
after another, and result-
ant change in engine rota-
tion is examined to evalu-
ate combustion of each
cylinder. {This is only dis-
played for models where a
sequential multiport fuel
injection system system is
used.)

Difference in engine speed is greater
than 25 rpm before and after cutting off
the injector of each cylinder.

e injector circuit (Injector,
harness or connector)

e Ignition circuit (Spark A
plug, power transistor,
ignition coil, harness or

connector) EM
e Compression
e Valve timing
LG

IACV-AAC/V SYS-
TEM

After warming up, idle the
engine.

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

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

e Harness and connector

» IACV-AAC valve

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

¢ |AS (ldle adjusting screw) cL
adjustment

il

EF & EC-249
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TROUBLE DIAGNOSES

SEF289H

Red
projection

Pratector

SEF725H

SEF291H

Inspection before
replacement.

Malfunction
indicator lamp

RED LED

MEF377DA

Diagnostic Procedure
CAUTION:

1.

6.

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

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

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

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

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions properly
or not. (See page EF & EC-368.)

After performing this “Diagnostic Procedure”, perform
diagnostic test mode |l {Self-diagnostic results) and driving
test.

EF & EC-250

450



TROUBLE DIAGNOSES

Harness connector
for solenoid valve ECM

Solenoid valve

Circuit tester

|||—c:|—g

SEF150MA

Diagnostic Procedure (Cont’d)

7.

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

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

EF & EC-251
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TROUBLE DIAGNOSES -

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 fal-
lowing:

e Harness connecters for proper con-
nections

o Vacuum hoses for splits, kinks, and
proper connections

» Wiring for proper connections,
pinches, and cuts

SEF1421

'

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-240.)

/ﬂ@*' l

DOES ENGINE START? No | Goto [@ .
\ Yes
W)
)
A 4]

SEF144l| | CHECK IGNITION TIMING. NG | Adjust ignition timing by
|_ Warm up engine sufficiently and check "| turning camshaft pasition
E Timing ignition timing at idle using timing light. sensor.

light (Refer to page EF & EC-219))
4 Ignition timing:
- 10"+ 2" BTDC
74

lox

(Go to @) on next page.)

SEF284G

EF & EC-252 45D



TROUBLE DIAGNOSES

Basic Inspection (Cont’d)

B |GN TIMING ADJ R [:]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

START

SEF479N

®

RPM.

Throttle postion sensor
[ S L N e

MEF571D

CHECK IDLE ADJ. SCREW INITIAL SET

1. Select “IGNITION TIMING
ADJ" in “WORK SUPPORT"
mode.

2. When touching "START", does
engine speed fall to 600+ 50
rpm (M/T), 725150 rpm (A/T)
(in "N" position)?

OR

No

®

When disconnecting throtile posi-
tion sensor harness connector,
does engine speed fall to

600+ 50 rpm (M/T), 72550 rpm
(A/T) (in "N’ position)?

Yes

A

| turning idle adjusting

Adjust engine speed by

screw.

B THRTL POS SEN ADJ B

¥ % ¥ %k ADJ MONITOR % % % %

THRTL POS SEN 0.0V
=== MONITOR = = =
CMPS.RPM (REF) Orpm
CLOSED TH/POS ON

®

CHECK THROTTLE POSITION SENSOR
IDLE POSITION.

1. Perform "THRTL POS SEN
ADJ" in "WORK SUPPORT™
mode.

2. Check that output voltage of
throttie position sensor is 0.45
fo 0.55V. (Throttle valve fully
closes.) and “IDLE POSITION"”
stays "ON"'.

CR

NG

@

SEF035K

Measure output voltage of throt-
tle position sensor using
voltmeter, and check that it is
0.45 to 0.55V. {Throttle valve fully

closed.)
lOK

{Go to on next page.)

EF & EC-253

2. Disconnect throttle

3. Confirm that "IDLE

1. Adjust output voltage
by rotating throttle
position sensor body.

position sensor har-
ness connector for a
few seconds and then
reconnect it.

POSITION' slays
“ON™.

M7

AT

F&

RA

BR
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TROUBLE DIAGNOSES
Basic Inspection (Cont'd)

®

v MONITOR ﬁNOFNL[]

START SIGNAL OFF
CLOSED TH/POS ON

AIR COND SIG OFF

NEUT POSI SW ON CHECK SWITCH INPUT SIGNAL. NG_ Repair or replacs the

malfunctioning switch or
its circuit.

Select the following switches in
“DATA MONITOR' mode,

a) Start signal,
b} ldle position,
¢) Air conditioner signal,
d) Neutral position {(Park posi-
tioning) switch,
and check the switlches’ ON-OFF

operation.

[ RECORD

MEF&74D

AIC OR
Remove ECM from behind audio
system panel and check the

above swilches' ON-OFF opera-

tion using voltmeter at each ECM

terminal.
SEF1501 Switch Condition Voltage (V)
IGN —
IE Start signal & . ] 5::::;:
ON START
SELF-DIAG RESULTS
u 2 [j Idle position — —
FAILURE DETECTED TIME AG AIC
COOLANT TEMP SEN 0
A/ signal OFF oN Battery voltage
(Engine run- = 0-03
ning)
Neutral position Shift lever is
( ar:i'n | |Neutral position| 0 Battery
gw"c: — Except nau- voltage
tral pasition
| ERASE || PRINT |
MEF578D OK
B |

READ SELF-DIAGNOSTIC RESULTS.
1. Perform "'SELF-DIAG

Yes‘ Go to the relevant inspec-
| tion procedure.

RESULTS” mode.

Matunction
indicator lamp

RED LED

MEF377DA

2. Read out sel-diagnostic
OR
@ 1. Set "'Self-diagnostic results
EC-237.)
2. Count the number of RED LED
3. Are the diagnostic trouble
cedes shown?

results.
3. Is a failure detected?
mode' in Diagnostic Test
Mode |I. {Refer to page EF &
flashes and read out the diag-
nostic trouble codes.
lNo
INSPECTION END

EF & EC-254



TROUBLE DIAGNOSES

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

Display How to perform on-board diagnostic system judgement
Detected items | Diagnostic trou-
ble code No. Htustration Method @H
wMONITOR wNO FAIL I}]
MA
CMPS+RPM{REF} 800rpm
MAS AIR/FL SE 1.00v
COOLAN TEMP/S 81°C
02 SEN 0.39v EM
M/R F/C MNT RICH
;E%ng; E\EgﬁE ” g’\jm/ h PERFORM DIAGNOSTIC TEST MODE Il (SELF-
: DIAGNOSTIC RESULTS). Lz
THRTL POS SEN 050V 1) Start engine.
= 2) Select "DATA MONITOR® mode with
I RECORD J CONSULT.
Camshaft posi- ¥ NO FAIL
tion sensor cir- 11 SEF485N OR
cuit 2} Turn ignition switch “OFF"” and then
"ON". FE
3) Perform diagnostic test mode |l (Seli-
diagnostic results) with ECM.
Malfunction indicalor lamp and red LED CL
display diagnostic trouble code No. 55. g
MIT
Malfunction
RED LED indicator lamp
AT
MEF377DA
wMONITOR %NO FAIL  [y] FA
CMP5+RPM(REF) 800rpm
MAS AIR/FL SE 1.00V .
COOLAN TEMF/S  81°C RA
02 SEN 039V
M/R F/C MNT RICH
VHCIL SPEED SE Okm/h BR
BATTERY VOLT 142V PERFORM DIAGNOSTIC TEST MODE N (SELF-
THRTL POS SEN Q.50V DIAGNOSTIC RESULTS).
1) Turn ignition switch "ON"" wait for at least 5
RECORD | seconds and then start engine. ST
Mass air flow 2) Select "DATA MONITOR" mode with
sensor 12 SEF485N CONSULT.
circuit ¥ NO FAIL BE
OR
2} Perform diagnostic test mode Il (Seli-
diagnostic results) with ECM.
Malfunction Indicator lamp and red LED  [{4
display diagnostic trouble code No. 55.
EL
Mattunction
RED LED Indicator lamp D)4
MEF377DA

EF & EC-255 455



TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in
Diagnostic Test Mode 1l (Cont’d)

Display How to perform on-board diagnaostic system judgement
Detected items | Diagnostic trou- - :
ble code No. Hlustration Method
#MONITOR % NO FAIL E}
CMPS.-RPM(REF) 800rpm
MAS AIR/FL SE 1.00V
COOLAN TEMP/S g81°C
02 SEN .38V
M/R F/C MNT RICH
VHCL SPEED. SE Okm/h PERFORM DIAGNOSTIC TEST MODE li (SELF-
BATTERY VOLT 14.2v BDIAGNOSTIC RESULTS).
THRTL POS SEN 0.50V 1) Turn ignition switch "ON™ or start engine.
. = 2) Select "DATA MONITOR" mode with
Engine coolant RECQORD | CONSULT.
empe e 13 SEF485N “¢ NO FAIL
sensor OR
cireuit 2) Perform diagnostic lest mode 11 {Self-
diagnostic results) with ECM.
Malfunction indicator lamp and red LED
display diagnoslic trouble code No. 55.
Malfunction
RED LED indicator lamp
MEF377DA
M VEHICLE SPEED SEN CKT
AFTER TOUCH START
AT TvE VEHICLE o CHECK OVERALL FUNCTION.
m/h (Bmph) 1) Jack up drive wheels.
MORE WITHIN 15 sec 2) Start engine
3) Perform "VEHICLE SPEED SEN CKT" in
“FUNCTION TEST"” mode with CON-
SULT.
OR
NEXT || START | @ 2) Start engine.
MEF5850 3) Read vehicle speed sensor signal in
"DATA MONITOR" mode with CON-
SULT.
* MONITOR « NO FAIL [] 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.
Vehicte speed 14 2) Shift to a suitable gear position and

sensor circuit”

[

RECORD |

MEF586D

Malfuncticn

RED LED

indicator lamp
MEF37T7DA

maintain the following test drive condi-
tions for at least § seconds.
Driving conditions
(1) Engine speed:
3,000+ 1,000 rpm
(2) intake manifold vacuum:
—33.3+13.3 «kPa (-250+ 100 mmHg,
—9.84 + 3.94 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.
Maffunction indicator iamp and red LED
display diagnostic tfrouble code No, 55,

*: Diagnostic test mode It (Self-diagnostic results) is not performed but this method provides results which are equal to the self-diagnostic

results.

EF & EC-256
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TROUBLE DIAGNOSES

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

Display How to perform on-hoard diagnostic system judgement
Detected items | Diagnostic trou-
ble code No. tlustration Method
wMONITOR #NO FAIL f;J
CMPS-RPM(REF} 800rpm
MAS AIR/FL SE 1.00v
COOLAN TEMP/S 81°C
02 SEN 038V
M/R F/C MNT RICH
VHCL SPEED SE Okm/h PERFORM DIAGNOSTIC TEST MODE Il (SELF-
BATTERY VOLT 14.2v DIAGNOSTIC RESULTS).
THRTL POS SEN 0.50v 1} Start engine.
= 2) Select "DATA MONITOR" mode with
RE CO R D J CONSULT.
-, . 7 NQ FAIL
Ig';mtl.c;n signal 21 ) SEF485N OR
cireut 2) Turn ignition switch "OFF" and then
“ON".
3) Perform diagnostic test mode I (Self-
diagnostic resulis} with ECM.’
Malfunction indicator lamp and red LED
display diagnostic trouble code No. 55.
Maifunction
RED LED indicator lamp
MEF377DA
wMONITOR # NO FAIL [__']
CMPS.RPM{REF} 800rpm
MAS AIR/FL SE 1.00v
COOLAN TEMP/S g1eC
02 SEN 0.39v
M/R F/C MNT RICH
VHCL SPEED SE Okm/h
BATTERY VOLT 14.2V
PERFORM DIAGNOSTIC TEST MODE Il {(SELF-
THRTL POS SEN 050V DIAGNOSTIC RESULTS).
= 1} Turn ignition switch “"ON’".
‘ R ECO RD ] 2) Select "DATA MONITOR" mode with
CONSULT.
ECM 34 SEF4B5N # NO FAIL

RED LED

Maifunction
indicator larmp

MEFa77DA

OR
2) Perform diagnostic test mode 1l (Self-
diagnostic results) with ECM.
Malfunction indicator lamp and red LED
display diagnostic trouble code No. 55.

®

EF & EC-257

MA

LG

EF &
EC
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CL,

T
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TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in
Diagnostic Test Mode 1l (Cont'd)

Plsplayk How to perform on-board diagnostic system judgement
. Diagnostic
Detected items troubl d
rouble code lustration Method
No.
ROAD TEST
Test condition
Drive vehicle under the following conditions
with a suitable gear position.
{1} Engine speed:
AT 25754625 rpm
M/T: 2725+475 rpm
(2) Intake manifold vacuum:
A/T: -35+2 kPa
{(-263 + 15 mmHg, —10.3 + 0.6 inHg)
M/T: —465+18.5 kPa
(=348.8 £ 48.8 mmHg,
—13.73+£1.92 inHg)
Driving mode (B): Test
condition
(B): 15 seconds
or more
Vehicle | _ _ _ _ ____ @
driving PEAFORM DIAGNOSTIC TEST MODE Il
{SELF- DIAGNOSTIC RESULTS).
1) Turn ignition switch “ON"".
. j’D @ 2) Perform diagnostic test mode |l (Self-di-
Engine |y __ agnostic results) with ECM.
running Make sure that diagnostic trouble code
2 No. 11 or 12 is not displayed.
Ignition @ 3) Perform test drive under the following
. switch: e conditions.
EGR function 32 OFF Until red L {f) Warm up engine sufficiantly.
ntil red LED goes off. (2) Use test driving modes indicated in

Note:

RED LED

(D Start engine and warm it up sufficiently

(& Turn off ignition switch and keep it off
until red LED goes off,

(3 Start engine and make sure that air
conditioner switch and rear defogger
are turned “OFF” during test drive.

@ Keep engine running for at least 4
minutes.

(&) Shift to suitable gear position and drive
in “Test condition™ for total 20 seconds
or more,

If sngine stalls or ignition switch is
turned off within step (&, return to step(@.

SEF601N

Malfunction
indicator lamp

MEF377DA

figure .

4) If malfunction indicator lamp comes on
during test drive, perform diagnostic test
mode II (Self-diagnostic resuits) with
ECM.

IE] maitunction indicator lamp and red LED
display diagnostic trouble code No. 55.

EF & EC-258
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TROUBLE DIAGNOSES

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

Display How to perform on-board diagnostic system judgement
Detected itemms | Diagnostic trou-
ble code No. [lfustration Method @Gl
MIXTURE RATIO TEST ;
MA

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH

START )
1800 2000 2200 w LG
[ next ][ START | CHECK OVERALL FUNCTION.

SEF115L | 1) Start engine and warm it up sufficiently.
2) Perform "MIXTURE RATIO TEST" in

“MONITOR stNQ FAIL D "“FUNCTION TEST" mode with CON-
' SULT.
CMPS.RPM{PQS)  2087rpm OR FE
M/R F/C MNT LEAN 2) Make sure that “M/R F/C MNT(R)" in
Heated oxygen . "DATA MONITOR™ mode indicates
sensor/Oxygen 33 "RICH” and "LEAN" periodically more ~
sensor circuit” than & times during 10 seconds at 2,000 QL
rpm
OR
@ 2) Make sure that malfunction indicator MT
[ RECOHD —] lamp and red LED on ECM go on and
off periodically more than 5 times dur-

ing 10 seconds at 2,000 rpm in diagnos-

SEF486M i
tic test mode Hl (Self-diagnostic results). AT

FA

17

i

Malfunction
RED LED indicater lamp B
MEF377DA

*: Diagnostic test mode |l (seli-diagnostic results) is not performed but this mathod provides results which are equal to the seli-diagnostic

results. ST

BF

HA

EL
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TROUBLE DIAGNOSES

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

Display How to perform on-board diagnostic system judgement
Detected items | Diagnostic trou-
ble code No. Iustration Method
MONITOR 4 NO FAIL EI
CMPS«RPM{REF] 800rpm
MAS AIR/FL SE 1.00v
CCOLAN TEMP/S g1eC
G2 SEN 0.39v
M/R F/C MNT RICH PERFORM DIAGNOSTIC TEST MODE Il (SELF-
VHCL SPEED SE Okmi/h DIAGNOSTIC RESULTS).
BATTERY VOLT 142V 1) Start engine and warm it up sufficientiy.
THRTL POS SEN 0.50v 2) Perform test drive more than 16 minutes.
3) Select "DATA MONITOR"” mode with
RECORD | CONSULT.
EGR tempera- ¥ NO FAIL
ture sensor cir- 35 SEF485N OR
cuit 2) Perform test drive more than 15 minutes.
3) Turn ignition switch "OFF’" and then
"ON".
4} Perform diagnostic test mode Il (Seli-
diagnostic results) with ECM.
Malfunction indicator lamp and red LED
display diagnostic trouble code No. 55.
Malfunction
RED tED indicator lamp
MEF377DA
T MONITOR 4 NC FAIL E]
CMPS-RPM(REF) 800rpm
MAS AIR/FL SE 1.00V
COOLAN TEMP/S gieC
02 SEN 0.3V PERFORM DIAGNOSTIC TEST MODE Il (SELF-
M/R F/C MNT RICH DIAGNOSTIC RESULTS).
VHCL SPEED SE Okm/h 1} Jack up drive wheels
BATTERY VOLT 14.2v 2) Start engine.
THRTL POS SEN 050V 3) Shift to a suitable gear position (Except "“P" or
“N""), and run engine at vehicle speed of 5
[ R ECOR D J km/h (3 MPH) or higher for at least 10 seconds.
i = 4) Select "DATA MONITOR"” mode with
rotepoton |
7 NO FAIL
CR
@ 4) Turn ignition switch "OFF" and then
“ON™.

RED LED indicator

Malfunction

lamp

MEF377DA

5) Perform diagnostic test mode Il {Self-
diagnostic results) with ECM.
Malfunction Indicator lamp and red LED
display diagnostic trouble code No. 55.

EF & EC-260
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TROUBLE DIAGNOSES

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

Display How to perform on-board diagnostic system judgement
Detected items | Diagnostic trou-
ble code Mo. Illustration Method
Al ROAD TEST el
Test conditions
Drive vehicle under the following conditions
with suitable gear position. 7
(1} Engine speed: MA
A/T: 2,000 4500 rpm
M/T: 2,500 +500 rpm
{2} Intake manifold vacuum:
A/T 30210 kPa EM
(-225 + 756 mmHg, -8.9+ 3.0 inHg)
M/T: —47+13 kPa
(-353 + 98 mmHg, -13.9+38 inHg) LE
(A) | More than
Driving mode 13 minutes
(@ :|More than
20 _minutes
al idla speed
©:[10_seconds]
@ o lesl condition _
=1 (5} 2 minutes FEE
Test at idle speed
cendition| — T T T T T T T ]
CL
Engine @M a
running
WIT
Ignition 3 o
switch: -
OFF Until red LED goes off. Time PERFORM DIAGNGSTIC TEST MODE Il {SELF- AT
® Start engine and warm it up sufficiently. BIAGNOSTIC RESULTS). i
(Z) Turn off ignition switch and keep it off 1) Perform engine racing test as indicated in fig-
until red LED goes off. ure
Injector feak 45 (@ Start engine and keep it running forlrnore 2) It malfunstion indicator lamp comes on during EA
’ than 13 minules] test drive, perform diagnoslic test mode If
(4} Turn off ignition switch and keep it off (Self-diagnostic resulls} with ECM.
until red LED goes off. . . i
(5 Repeat steps @) through @) for a total of 3 E] Mallunclion Indicator lamp and red LED dis- F{[@&
times. play diagnoslic trouble code No. 55. ’

(& Start engine and keep it at idle speed for
{more than 20 minutes)]If engine stalls or
ignition is turned off under 13 minutes BR
after engine is starting, return to step @
If over 13 minutes, restart step (G

(7) Shift to suitable gear position and drive

in “Test condition™ for at Ieasl@ S]T
seconds.l
If following condition aceurs during
step (7}, return to step (B). BE
o Engine is raced over 4,000 rpm or 2
hardly accelerated for more than .
10 seconds.
® Engine stails or ignition is turned off. HA

@) Keep engine at idle speed for more
than 2 minutes. .
SEF602NA

El,
[
7,
1994 Sentra Service Manual
Malfunction AMO3-017 (NTB93-143)
RED LED indicator tamp Revised October 1993
MEF377DA
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TROUBLE DIAGNOSES

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

ABEE _
@ ﬂ[!] — : Inspection line

ECP‘It(ECEI}S —— : Not inspection line
contro
modul e} Iﬁl

] 1

Main harness)

o
o
o
5T 1
= Sog o
= €Englne - oty ]
13- 8 ﬁogtr-clj %Eg 'i"f
arness,
i@
[ e) x
5 5
s
& IlEr\gine room
harness}
[:3
N OE
@
E] ® 0z
A @ H ® @)
— OR/
39— B — w
NN ‘!9 VL’ 7Yz e
8= 8 b oo ool (S]]
oz
g‘_—u;n“ﬂ;ﬂlju 3 OFFJACGI ON] ST
E:_ |ﬁ_‘ Fraba USE T ST oo
i ® o FUSE AND % olol]
@f B® & T 1L

]

ENGINE GROUND = IGNITION SWITCH

MEF272F

ECM harness
connector

MEF634D MEF835D
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TROUBLE DIAGNOSES
MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

A
|i CONNECT INSPECTION START

|’]— ECH Econm—:ﬂmlﬂ 'E}

A
: - Gl
Start engine. No N CHECK POWER SUP-
SHIS; Is engine running? T PLY-1.

-~ Yes 1) Turn ignition switch MA
3 (o) o
a

2) Check voltage between

MEF722D ECM terminal @) and EM
" ground with CONSULT
= Pty or tester.
[_ecn__[of connecToR]| % E Voltage: LC

a8 Battery voitage

If NG, check the following.

# Harness connectors
@ D, WD

@ Harness connectors

>, €D FE
e Harness continuity

between ECM and igni-
MEFG49F tion switch CL

Y

{T NG, repair harness or

— e | CONNELT
ECM CONNECTOR | connectors, WT
380470100, oK '
A4
Go to ""CHECK GROUND AT
vV CIRCUIT”.
B FA
Ly ¥
(L@ @FF CHECK POWER SUPPLY-II. NG | Check the following.
= \EFEsOF 1) Stop engine. e Harness connectors @A
2) Check voltage between ECM terminal FD , 6D
@) and ground with CONSULT or e Harness connectors
tester. e, (B BE
Voltage: Batlery voitage e 25A fusible link
® Harness continuity
OK
between ECM and bat- ST
tery
If NG, repair harness or
conneclors. BlF
Y
HA
®
EL
)6
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TROUBLE DIAGNOSES

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

IE - CHSCONNECT
a5}
A€

5]3]
N2

‘n;ﬁ. DISCONKECT
€
[ eon o comecron]

38+47+100,
@) L
= = MEFB51F
. DISCONNECT /Ty
oEl [ )
v
) MEF560B

|;.'E OISCONNECT I'L:‘ﬁ DISCONNECT
HS. G@ 15. E@

[_€om__[of connecToR)
4

& -

MEF726D

®
l
GHEGK POWER SUPPLY-III. OK 1 Go 1o “CHECK GROUND
1) Turn ignition switch "ON" and then CIRCUIT™.
“QOFF".
2) Check voltage between lerminais &8,
@, and ground with CONSULT
sroltl(:l“;tee:r. Case-1: Battery voltage
el . P ' does not exist for a
Ignlllo: suiutch Oljl alnd. f:nr a few few second.
SE('::J?! ‘S‘C;’Fl:’l: lurning lanition Case-2; Batlery voltage
swgc exists for more than
attery voltage N a few seconds.
A few seconds after turning ignition
swilch “OFF”
Approximately 0V
NG
Case-2 | 54 15 "CHECK COMPO-
"] NENT (ECCS relay)”.
[ﬂ Case-1 ¥
NG

CHECK HARNESS CONTINUITY

BETWEEN ECCS RELLAY AND ECM.

1) Disconnect ECM harness connector.

2) Disconnect ECCS relay.

3) Check harness conlinuity between
ECM terminals §B, @, and ter-
minal 8.

Continuity should exist.

lOK

.| Repair harness or con-

nectors.

CHECK VOLTAGE BETWEEN ECCS NG | Check the following.
RELAY AND GROUND. "| @ Harness continuity
1) Check voltage between terminals (D), between ECCS relay
{3 and ground with CONSULT or and harness connector
tester.
Voltage: Baltery voltage It NG, repair harness or
connectors.
OK
CHECK OQUTPUT SIGNAL CIRCUIT. NG‘ Repair harness or con-
1) Check harness continuity between | nectors.
ECM terminal (@ and terminal (3.
Continuity should exist.
lox
NG

CHECK COMPONENT

(ECCS relay).

Refer to “Electrical Components
Inspection”.

{(See page EF & £C-377.)

Replace ECCS relay.

lOK

EF & EC-264
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TROUBLE DIAGNOSES

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

|___€on 'ELCUNNECTURJI % D%T

B+ 13+35+40+ (741084116,

: il
CHECK GROUND CIRCUIT. NG | Repair harness or con-

1) Turn ignitton switch “OFF". " | rectors.

2) Disconnect ECM harness connector. A

3) Check harness continuity between

ECM terminals &, @, &, @,

MEF7270] | @@7y, (B, (D and engine ERl
ground.
Continuity should exist.
e
OK

Disconnect and reconnect harness con-
nectore in the circuit, and retest.

Trouble is not fixed.

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

INSPECTION END EA,

R4

R

EF & EC-265 465



TROUBLE DIAGNOSES

Diagnostic Procedure 2
CAMSHAFT POSITION SENSOR {Diagnostic trouble code No. 11}

Eccs
ECH (ECCS
control RELAY
modul e} 5 o
1% I;@;I — : Inspection line
[ﬁ%’ — : Not inspection fine
Sz Oz
g % GDA G
109 =0r L —4 L l % ﬁ
w w (Main harnass)
7z 4 4= WrG
[0
3.
] & s
(Engine control ®
harg-ness) E: I
2-8 8
851
1
o 3@
- ¢ lammmmmemooooeeesaenno-n vo
4 MRS ; Ly
: Ho 1 M €
‘
1 {Engine room
! _’: haFness}
3g—0OR/L —4 3
7= OR L] J-ga z z
; g ®
[] () il @8 '
G5 AN CCEL
a o 9 o a4 M
g AR %Fiﬁaj FUsE
a—8 &
®F B® 3 O
E
L = CAMSHAFT b
ENGINE GROUND EOSITLON L |

MEF273F

\

. Camshaft position sensor Y
— harness connector

- N ey S
connector MEFEa4D \ / MEFT200A

Engine ground —

MEF652F

EF & EC-266
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TROUBLE DIAGNOSES

CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

- I‘P.h DISCONNECT
€

&

MEF342A

DISCONNECT

&

(S rﬁcom&ecrun_i]

22 3¢, 31 40

= &

DISCONKECT

(&

INSPECTION START

Y

MEF730D

PERFORM DIAGNOSTIC TEST MODE I 0K~ Go to “CAMSHAFT POSI-
(SELF-DIAGNOSTIC RESULTS). "] TION SENSOR {Not seli-
See page EF & EC-255. diagnostic item)"".
NG
v
CHECK POWER SUPPLY. NG | Check the following.
1) Turn ignition switch “OFF". | @ Harness continuity
2) Disconnect camshaft position sensor between camshaft posi-
harness connector. tion sensor and ECM
3) Turn ignition switch "ON'". # Harness continuity
4) Check voltage between terminal (® between camshaft posi-
and ground with CONSULT or tester. tion sensor and ECCS
Voltage: Battery voltage refay
oK if NG, repair harness or
connectors.
Loosen and retighten ground screws.
El \d
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 (180" signal), terminal (& and
ECM terminals @D, 40 (1° signal).
Continuity should exist.
lOK
CHEGK COMPONENT NG | Replace camshatt position

(Camshaft position sensor).
Refer to "Electrical Components
Inspection”.

(See page EF & EC-372)

OK

A

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

lTrouble is not fixed.

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

and retest.

EF & EC-267

sSensor.

A

ER]

LC

BF

A

467



TROUBLE DIAGNOSES
CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

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

FINAL CHECK NG | Recheck ECM pin termi-

1) Erase the diagnostic test mode Il " | nals for darmage or the
(Self-diagnostic resuits) memory. connection of ECM har-
{Refer to EF & EC-239.) ness connector.

2) Perform test drive.
Refer to ''How lo Execute On-board
Diagnostic System in Diagnhostic Test
Mode iI'' (EF & EC-255).

3} Pertorm diagnostic test mode [l {Self-
diagnostic results) again.
(Refer to EF & EC-237.)

OK

¥
INSPECTION END

EF & EC-268 168



TROUBLE DIAGNOSES

Diagnostic Procedure 3

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12)
kewtz (Malfunction indicator lamp item)

e EET .
EGM ECCS REFRy FLOW R — : Inspection iine
modu | e} = m—— ; Not inspection |ine
-
[165] @ —-— : ECM does not use this signal. A
5 o RNBE
C
@O ©gip
KR e @ g EM
& s @ @
4 VR
LB
HEH 1] .
T w w ﬂ:@
Z Z 109 =GR/ —d HEH Main
i— WoB | harness)
1 L
(Engjﬂnel H g),_,
contro 1 a” =
III] [@ harness) g ‘57’ | @
________________ 4 awm| |
16| 16| lédoe QR = ~—-0l o
0| [ 35T o T 4 Bow| 9
23 FE
7 ARG
P =
[1]E
e
GL
{Engine room
harness}
P > 2 & MT
47]38] B Q ]
| @ d; .
= 1909 H AT
M mwnZz
. E%%lz%eﬂa: FUSE
11}
T~ & = I Fuse aND
BE E— E = s FUSIBLE LINK FA
ENGINE GROUND = —
MEF274F
RA
Harness layout
BR
\\ > - ST
f } BF
Mass air flow sensor
harness cannec@
connector MEFG34D MEF732D [H]A
Engine ground =
(DX

EF & EC-269 469



TROUBLE DIAGNOSES

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12)

— DISCOMNECT

et (4 €
L

¥

S

&

MEF345A

@ (Malfunction indicator lamp item)

INSPECTION START

¥

B
(I ﬁcmnscm&]]

17 o

=] i

HS. T8

DISCONNECT

DISCOMNELT

&

d
L 4

MEF733D

(@Ielclgp [___EcH ﬁﬁuuscrﬁ]

V 168 @
15. I HS.

DISCOMNECT,

GQL
&

DISCOMNECT

=

MEF734D

PERFORM DIAGNOSTIC TEST MODE It |OK INSPECTION END
(SELF-DIAGNOSTIC RESULTS). "
See payge EF & EC-255.
NG
4
[ cHECK POWER SUPPLY. NG | Check the following.
1) Turn ignition switch "OFF". | @ Harness continuity
2) Disconnect mass air flow sensor har- between mass air flow
ness connector. sensor and ECM
3) Turn ignition switch “ON"". ® Harness continuity
4) Check voltage between terminal (&) between mass air flow
and ground with CONSULT or tester. sensor and ECCS retay
Voltage: Battery voltage If NG, repair harness or
OK connectors.
B ¥
CHEGK GROUND CIRCUIT, NG | Repair harness or con-
1) Turn ignition switch “OFF". "1 nectors.
2) Disconnect ECM harness connector.
3) Loosen and retighten ground screws.
4) Check harness continuity between
terminal (@ and ECM terminal 9.
Contlinuity should exist.
OK
4
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Check harness continuity between "] nectors.
terminal (@ and ECM terminal .
Continuity should exist.
oK
L 4
CHECK COMPONENT NG

(Mass air flow sensor),

Refer to "'Electrical Components
Inspection’”.

(See page EF & EC-372.)

Y

OK

L 4

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

Trouble is not fixed.

Y

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

and retest.

EF & EC-270

Replace mass air flow
sensor.
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TROUBLE DIAGNOSES

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12)
@ (Malfunction indicator lamp item)

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

FINAL CHECK NG‘ Recheck ECM pin termi-

1} Erase the diagnostic test mode (| " | nals for damage or the Gl
(Self-diagnostic results) memory, connection of ECM har-
(Refer to EF & EC-239.) ness connector. MA

2) Perform test drive.
Refer to "How to Execute On-board
Diagnostic System in Diagnostic Test EM
Mode I (EF & EC-255). B
3} Perform diagnostic test mode |l (Self-
diagnostic results) again, LE
{(Refer to EF & EC-237.)

g

INSPEGTION END
FE

CL

MT

EA

ST

EL

)4

EF & EC-271 471



TROUBLE DIAGNOSES

Diagnostic Procedure 4

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

ECM (ECCS
contro!
modu | 2

—_— ; Inspection line

-——— : Not inspec_t1on line

B R

(Engline control harness)

o
0=
(N}
[11Y
=<0

2129

EHH R

MEF275F

Harness layout

d
— Engine coolant temperature
sensor harness connector i

[

ECM harness
connector

MEFB34D MEFT7360]




TROUBLE DIAGNOSES

ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic frouble code No. 13)

&)

= DISCONNELT
d hi teg)
w24 €)

<!

@
{0

-
-

o

5

MEF348A

&)

AE

MEF349A

@ (Malfunction indicator lamp item)

INSPECTION START

T

PERFORM DIAGNOSTIC TEST MODE il
(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-255.

OK

NG

v

INSPECTION END

CHECK POWER SUPPLY.

1) Turn ignition switch “"OFF".

2) Disconnect engine coolant tempera-
fure sensor harness connector.

3) Turn ignition switch “ON",

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

NG

Y

- lOK

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF".

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

NG

JOK

Y

Repair harness or con-
nectors.

CHECK COMPONENT

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

(See page EF & EC-372)

NG

lOK

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

k 4

Trouble is not fixed.

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

and retest.

b4

Replace engine cooclant
temperature sensor.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

1) Erase the diagnostic test mode I
{Self-diagnostic results) memory.
{Refer to EF & EC-239))

2) Perform test drive.
Refer to ""How to Execute On-board
Diagnostic System in Diagnostic Test
Mode II"" (EF & EC-255).

3) Perform diagnostic test mode H (Self-
diagnostic results} again.
(Refer to EF & EC-237))

NG

-

oK

A 4

INSPECTION END

EF & EC-273

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.

EW

&g

F

A

EL

DX

473



TROUBLE DIAGNOSES

Diagnostic Procedure 5

VEHICLE SPEED SENSOR (Diagnostic trouble code No. 14)
kewex (Malfunction indicator famp item)

COMBINATLON METER

ELECTRIC ELECTRIC
SPEENOMETER SPEEDOMETER

30 16 Lo — >
& — 18 8 l—o0 7

ECHM (ECCS '

conteal 150 160—

modu | e} T8I [BI7IJe] T
L[] Ill III Hll Il lll
@@ | @ |[Frde FTE tog
L ‘\, ﬂl% -
g
T b W)

Q

@ (Refer to »
R SUPPLY ROU
In EL sect

| B [ B

IGNITIOM SWITCH
ON or START

| Maln
aa harnass)

| |
—1

&R R & B P R
Vo

& YEHIGLE
2 SPEED
T o SENSOR
23
W
-
52— Y/E———— 2 e
(Engine Bowr| Y6
ﬁuntr-c»li pg Il I
arness B B4l
52 L. Eshely
A gl-_,l- o
¢ Needle meter with tachometer ; (Engine room
(Engine room haFness no. 2
harness)

- For W 5 A

P

: For Canada

@D
@; Needie meter without tachometer
©
©

8O

"
G

: Inspection line @
@1

— : Not inspection {ina

MEF276F

ECM harness
connector MEF634D

EF & EC-274 474



TROUBLE DIAGNOSES

VEHICLE SPEED SENSOR (Diagnostic trouble code No. 14)

It‘ D\SCUNNEET E’ DISCONNECT
a €
TUJ EIINEE
ECH iOI CONNECTOR] LL:H d
I o -
23
TS. G
i (k1]
m{n o, p
(C:: Needle meter with tachometer
(T3: Needle meter without tachometer

DISCONNELT

MEF2G7F|

fewex (Malfunction indicator lamp item)

INSPECTION START

1) Turn ignition switch "OFF".
2) Disconnect ECM harness connector

Gl

Y
CHECK OVERALL FUNCTION. OK‘ INSPECTION END
See page EF & EC-255. 4 WA

NG

¥
CHECK SPEEDOMETER FUNCTION. NG | Check vehicle speed sen- EM
Make sure that speedometer functions "| sor and its circuit.
properly. (Refer to EL section.)

a

lOK LG

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.

Y

® Harness connectors

@D, Wp

and combination meter harness con- e Harness continuity EE

nector, between ECM and com-
3) Check harness continuity between bination meter

ECM terminal 8 and terminal & If NG, repair harness or @”-.

(Needle meter with tachometer), @ connectors.

(Needle meter without tachometer). -

Continuity should exist. T

lOK
BDisconnect and reconnect harness con- AT
nectors in the circuit, and retest.
lTroubIe is not fixed. EA
Check ECM pin terminals for damage or
the connection of ECM harness connec- B
tor. Reconnect ECM harness connactor R
and retest.
el
Perform FINAL CHECK by the following procedure after repair 8T
is compieted.

FINAL CHECK NG | Recheck ECM pin termi- B
1} Erase the diagnostic test mode |l | nals for damage or the

(Self-diagnostic results) memory. connection of ECM har-

(Refer to EF & EC-239.) ness connector. fHA
2) Perform test drive,

Refer to “'How to Execute On-board

Diagnostic System in Diagnostic Test EL

Mode I’ {(EF & EC-255).
3} Perform diagnostic test mode il (Self-

diagnostic results) again. (D

{Refer to EF & EC-237.)

lOK

INSPECTION END

EF & EC-275
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TROUBLE DIAGNOSES

Diagnostic Procedure 6
IGNITION SIGNAL (Diagnostic frouble code No. 21)

ECH (ECCS
control
madu | &)

: Inspection |ine

— : Not inspection line

rre———— B R @ B-R
E] {Englne @ I%

control
harness)

(Main harness)

= T e v
§— LW —¥mmmoTooooooooooooTer oo P st ol [
HE [
' .
r i e o
]
I b umn_| @
g |
> P a=qa| L
ahm NmE < [t
agx J o Hav o
231
8 1
w O N
o @
x>

ENGINE GROUND

o | 8 @ﬁ\

RESISTOR ~ ROMER . o Engine room

B aNDENSE harness)
AE onoENsEs

PR R R B
C iEaaeasaalansasus]an-a=az an- a8
@
2,

m R»m F
Y
o
x
: 3 ! L
] @
E (::) | (::) EEEﬂ(::)
E @4
@ & R Rs
& = Fass3B, BiE]
52 5,0 L1352
“g = %% g FUSE OFF[ACCION| ST
— & 1 QIO
e " FUSE_anD z olol ]
= z  FUSIBLE LINK 3 €] 8
= = = = o 4
SPARK PLUG 1 5 0]

IGNITION SWITCH  pacpor7e
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TROUBLE DIAGNOSES

Harness layout

Diagnostic Procedure 6 (Cont’d)

ECM harness
connector MEFE34D

Ignition coil
“~_-harness connector

MEF318A

g
— T /
. dm\ ‘Resistor & g
g f % -\\ /cond!enser x
- ~ I MEF269F

Power transistor%

harness connector
" \
©

MEF319A

EF & EC-277

MA

EM

L

FE

cL

M

AT

BR

ST

BF

ar7



TROUBLE DIAGNOSES

IGNITION SIGNAL (Diagnostic trouble code No. 21)

Ty

cT

=

|

MEF21D

B

e
T8.
DISCONNECT

& L

W,
18,

DISCONNECT

Ji

MEF922D

DISCONNECT

€

|L__EcH /o GoNNECTOR]|

1

DISCONNECT

TS

MEF782D

INSPECTION START

k4

PERFORM DIAGNOSTIC TEST MODE Il OK; INSPECTION END

(SELF-DIAGNQOSTIC RESULTS). "

See page EF & EC-255.

NG
Y
T . . . Yes

Turn ignition switch “OFF", and restart »®

engine.

Is engine running?

No
hd

CHECK POWER SUPPLY. NG‘ Check the following.

1) Turn ignition switch "OFF". | @ Harness connectars

2) Disconnect ignition coil harness con- @, WD
nector. ® Harness conneclors

3) Turn ignition switch “ON". ,

4) Check voltage between terminal e Harness continuity
and ground with GONSULT or tester. between ignition coil
Vollage: Battery vollage and ignition switch

If NG, repair harness or
OK connectors.
E] v
. NG ;

CHECK GROUND CIRCUIT. o| Repair harness ar con-

1) Turn ignition switch “"OFF"". | nectors.

2) Disconnect powser transistor harness
connector.

3) Loosen and retighten ground screws.

4) Check harness continuity between
terminalf (B} and terminal (@), termi-
nal (@ and engine ground.

Continuily should exist.
lOK

CHECK QUTPUT SIGNAL CIRCUIT. NG,_ Repair harness or con-

1) Disconnect EGM harness connector. "1 nectors.

2} Check harness continuity between
ECM terminal (I and terminal (€.

Continuity should exist.
lOK
NG

CHECK COMPONENTS

{Ignition coil, power transistor).
Refer to "Electricai Compenents
Inspection”.

{See page EF & EC-373))

h 4

Replace malfunctioning
component(s).

CK
\J

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

Trouble is not fixed.

\d

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

and retest.

EF & EC-278
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TROUBLE DIAGNOSES

IGNITION SIGNAL (Diagnostic trouble code No. 21)

W
Chii)

HS.
CONNELT

[Cect_ ol conncTar]|

| A€

DISCONNECT

]

=

(&

MEFT400

®

CHECK INPUT SIGNAL CIRCUIT.

1} Stop engine.

2) Disconnect ignition coil harness con-
nector.

3) Strip tape covering resistor & con-
denser.

4) Disconnect ECM harness connector.

5) Check harness continuity between
terminal (B and terminal (), terminal
(@ and ECM terminal 3.
Continuity should exist.

NG

OK
¥

Repair harness or con-
nectors.

CHECK COMPONENT
(Resistor).

Refer to “Electric Components
Inspection’.

(See page EF & EC-378.}

NG

OK

Y

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

Trouble is not fixed.

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

and retest.

Perform FINAL CHECK by the following procedure after repair

is completed.

Replace resistor & con-

| denser.

FINAL CHECK

1) Erase the diagnostic test mode I}
(Self-diagnostic resuits) memory,
(Refer to EF & EC-239.}

2) Perform test drive.
Refer to ““How to Execute On-board
Diagnostic System in Diagnostic Test
Mode I (EF & EC-255).

3) Perform diagnostic test mede 1l {Self-
diagnostic results) again.
{Refer to EF & EC-237.)

NG

OK

INSPECTION END

EF & EC-279

Recheck ECM pin termi-

| nals for damage or the

connection of ECM har-
ness connector.

A

i

ST

BIF
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TROUBLE DIAGNOSES

Diagnostic Procedure 7

ECM (ECCS CONTROL MODULE) (Diagnostic trouble code No. 31)
ews (Malfunction indicator lamp item)

INSPECTION START

1) Turn ignition switch "ON".

2) Erase the diagnostic test mode |
(Self-diagnostic results) memory.
(Refer to EF & EC-239)

L 4
PERFORM DIAGNOSTIC TEST MODE i
(SELF-DIAGNOSTIC RESULTS).

See page EF & EC-255,

Does ECM display diagnostic trouble Yes | Replace FCM.
code No. 31 again?

No

v

INSPECTION END

EF & EC-280 480



TROUBLE DIAGNOSES

Diagnostic Procedure 8

EGR FUNCTION (Diagnostic trouble code No. 32)

@( (Malfunction indicator

lamp item)

ECH (ECCS
control
modu | &}

EGR &
CANISTER
CONTROL
SOLENOID
VALVE

A

135= R-AL

WG @ @ WG

(Engine control harness)

——— . Ingspection |ine

——— : Not inspecticon line

(Main harness}

WG

upP

1 )

FUSE BLOCK
Refer to #POWER
SUPPLY ROUTING~
in EL section. }

(

| IGNITION SWITCH
ON or START

MEF278F

connector

MEF&34D

MEFTE1D

EF & EC-281

@l

[8

ER

LG

481



TROUBLE DIAGNOSES

EGR FUNCTION {Diagnostic trouble code No. 32)

Vacuum hose connected
to EGR valve

1!

MEF7420
B
[ cn ﬁconnscrua}]%%
105
® |
E o
@ 7 _c—f H !

MEF743D

SEF108L

==
:)R Improper cannection
—

=
[[__Een _ jof connECTOR]|

be) - 106

DISCONNECT

&)

H

)
=

DISEONNELT

MEF744D

e (Malfunction indicator lamp item)

INSPECTION START

l

PERFORM DIAGNOSTIC TEST MODE It
(SELF-DIAGNOSTIC RESULTS]).
See page EF & EC-255.

OK

NG

| seli-diagnostic item).

Go to EGR CONTROL {Not

CHECK VACUUM SOURCE TO EGR

VALVE.

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

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

3) Disconnect vacuum hose to EGR
valve,

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

oK

(NG

CHECK COMPONENTS
(EGR valve and EGRC-
BPT valve).

Refer to “Electrical Com-
ponents Inspection'.
{See page EF & EC-378.)

NG

Replace malunctioning
component(s),

CHECK CONTROL FUNCTION.
1} Check voltage between ECM terminal
@) and ground under the following
conditions with CONSULT or tester.
Voltage:
Engine speed is 4,000 rpm
0.6 - 0.8V
Engine speed is 2,000 rpm
Battery voltage

OK

NG

> 1} Check vacuum hose for

CHECK VACUUM HOSE.

clogging, cracks and
proper connection.

CHECK OUTPUT SIGNAL CIRCUIT.

1) Stop engine.

2} Disconnect ECM harness connector.

3} Disconnect EGR & canister control
solenoid valve harness connector.

4) Check harness continuity between
ECM terminal and ground, ter-
minal (@ and ground.
Continuity should not exist.

NG

OK

®

EF & EC-282

Repair harness or con-
nectors between ECM and
EGR & canister controj
solenoid valve.
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TROUBLE DIAGNOSES
EGR FUNCTION (Diagnostic trouble code No. 32)

BEGFC SO TR0 B @( (Malfunction indicator lamp item)
DOES THE SOLENO!ID @
VALVE MAKE &l
"W
AN OPERATING SOUND
EVERY 3 SECONDS? CHECK COMPONENT NG | Replace EGR & canister w
(EGR & canister control salenaid valve), "| control solenoid valve. YA
] NEXT “— NO ] YES 1) Reconnect FCM harness con-
nector and EGR & canister m
MEF7450 . S
contrel solenoid valve harness
connector.
B ACTIVE TEST D 2) Turn ignition switch "ON". Le
3) Perform "EGRC SOL/V -
EGRC 50U
N ON CIRCUIT" in “FUNCTION
TEST'' mode with CONSULT.
= ==MONITOR = ==|" OR
CMPS-RPM(REF) Orpm 3) Turn EGR & canister control
solenoid valve "ON" and FE
“OFF" in “ACTIVE TEST"
ON ON/OFF OFF mode with CONSULT and
[ ON G OFF ] T o o
CR
@ Refer to “Flectrical Components
Inspection™. R
(See page EF & EC-377))
CK =
AT
¥
Disconnect and reconnect harness con- FA
nectors in the circuit, and retest.
Troubie is not fixed.
B &
\d
Check ECM pin terminals for damage or BR
the connection of ECM harness connec-
tor. Reconnect ECM harness connector
and retest. &T
O
Check resistance of EGR temperature BF
Sensor.
(See page EF & EC-378.)
A
EL
[myd

EF & EC-283 483



TROUBLE DIAGNOSES

EGR FUNCTION (Diagnostic trouble code No. 32)

enek (Malfunction indicator lamp item)
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK NG | Recheck ECM pin termi-

1) Erase the diagnostic test mode || | nals for damage or the
{Self-diagnostic results) memory. connection of ECM har-
{Refer to EF & EC-239.) ness connector.

2) Perform test drive.
Refer to “How to Execute On-board
Diagnostic System in Diagnostic Test
Mode II"" (EF & EC-255).

3) Perform diagnostic test mode il (Self-
diagnostic results) again.
(Refer to EF & EC-237.)

OK

INSPECTION END

EF & EC-284



TROUBLE DIAGNOSES

Diagnostic Procedure 9
OXYGEN SENSOR/HEATED OXYGEN SENSOR (Diagnostic frouble code No. 33)

@ (Malfunction indicator famp item)

OXYGEN
SENSOR
ECM (ECCS
control
madu | e}

HEATED

[

(Engine
control

[14
s
i
]
it
L

s
Ll
L1l

? g
@ B
i A
i HH
R | > @
H HH
H HH
HH R
1N N
e e
il it Main
" "
:I E] :E (]—:“ harness! woa wra__harness)
/, |

(Ec) :

R A o v ] e | <

§

®F  I®

ENGINE GROUND

___________ 0 ey

: Ingpection |ine

: Not inspection line

AT models except for Callifornia

Except

WG

FUSE BLOCK

L&

{Refer to ~POWER
SUHPPLY ROUTING~
in ELL section.)

IGNITION SWITCH

ON or START

MEF27SF

R

7l

Harness layout

ECM harness

connector MEFE34D

),

‘F_'xhaust manifold __
insulator "
MEF427F

MEF7480
b
\ Heated oxygen sensor—"
harness connector .
///"\
=

EF & EC-285

RA

]
=

EL

([EX
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TROUBLE DIAGNOSES

OXYGEN SENSOR/HEATED OXYGEN SENSOR (Diagnostic trouble code No. 33)

- DISCONNECT - DISCONNECT @( (Malfunction indicator Iamp itEIﬂ)
& g
- E@ TS. INSPECTION START
[T eom__[d| connecror]] @
ke ¥
GHECK OVERALL FUNCTION. OK INSPEGCTION END
See page EF & EC-255. "
NG
o -
MEF209F| | CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1} Turn ignition switch “OFF". nectors.
lE HMONITOR % NO FAIL 2) Disconnect ECM harness conneclor
CMPS-RPM(REF) 837rpm and oxygen sensor harness connector
MAS AIR/F SE 1.00v or heated oxygen sensor harness
COOLAN TEMP/S  87°C connector. o
02 SEN o.0ov 3) Check harness continuity between
M/R F/C MINT LEAN ECM terminal (9 and terminal @ or
VHCL SPEED SE Okm/h .
BATTERY VOLT 14 3y Conlinuity should exist.
THRTL POS SEN 0.48v OK
START SIGNAL OFF l
l RECORD ] Loosen and retighten ground screws.
MEF300F L
NG data OK data CHECK VOLTAGE. NG_ Replace oxygen sensor or
e T o maelire PN o e 1) Reconnect ECM harness connector " | heated oxygen sensaor.
0 B '@l 128 and oxygen sensor harness connector
M o« or heated oxygen sensor harness
) connector.
“ y 2) Start engine and warm it up suffi-
o ) ciently.
5 B 3) select "DATA MONITOR"
¢l N mode with CONSULT.
) ! 4) Touch “"RECORD” on CONSULT
‘- 4 with engine speed held at
- approximately 2,000 rpm.
i %) Check “02 SEN" voltage.
CMFS CMPS
APM I el o: (1) Approx. 0.3 volts (No voltage
1781 (pos) N 175 (pos) EIAN .
e 2D 2 P ) fluctuations} ... NG
ey X cn wsA e 0o (@ Other than (1) above ... 0K
09783 2087 N 90 37 065 OR
0" 2067 032 g 037 neg
e m o c o [ 3) Check voltage between ECM
GRAPH [ GRAPH____j terminal @ and ground, with
- engine speed held at approxi-
e o malely 2,000 rpm.
o 15 (1 Approx. 0.3 volts {(No voltage
[} By 1) Q18 "
ww mm o fluctuations) ... NG
W a0 (@ Other than (1) above ... OK
0ol 20z 043
I GRAPH i OK
MEF301F
D] Disconnect and reconnect harness con-
CONNELT . . N
% e nectors in the circuit, and retest,
3 - -
— 2.400,4 Trouble is not fixed.
I__Eocn joowector]] LN % !
1< =5 4
by 0> )_' Check ECM pin terminals for damage or
- 8 : | the connection of ECM harness connec-
m tor. Reconnect ECM harness connector
ClS and retest.
DRI
2 @@ 73
C H 2 MEF302F

EF & EC-286
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TROUBLE DIAGNOSES

OXYGEN SENSOR/HEATED OXYGEN SENSOR (Diagnostic trouble code No. 33)
teedk (Malfunction indicator lamp item)

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

FINAL CHECK NG; Recheck ECM pin termi- ,
1) Erase the diagnostic test mode |l | nals for damage or the @H
(Self-diagnostic results) memory. connection of ECM har-
(Refer to EF & EC-239.) ness conneclor. ;
A

2) Perform test drive.
Refer to ""How to Execute On-board
Diagnostic System in Diagnostic Test =
Mode II'” (EF & EC-255). -
3) Perform diagnostic test mode 1l (Self-
diagnostic results) again. LE
{Refer to EF & EC-237.)

OK

Y

INSPECTION END

T

EA

EF & EC-287 487



TROUBLE DIAGNOSES

Diagnostic Procedure 10

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35)

ferez (Malfunction indicator lamp item)

ECM (ECCS
control
module)

EGR
TEMPERATURE
SENSDR

BE<—Ig

>
N
]

[Englne control harness)

E— B/R

AP

21— GY —
29— GY

2 129

o N m R R
BHRHEE

mmem . [mspection |ine

— : Not inspection !ine

MEF280F

Harness layout

connector

MEF&34D

\ t¥
EGR temperature sensor
harness connector

Y/ / / MEF754D

EF & EC-288
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TROUBLE DIAGNOSES

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35)

DISCONNECT
€

@b
@ L@

MEF399A
DISCONNECT /T
4 € (&)
o A€ (&
) Bnal }
MEFA00A

Hewctx (Malfunction indicator lamp item)

INSPECTION START

!

PERFORM DIAGNOSTIC TEST MODE {}
{SELF-DIAGNOSTIC RESULTS).
See page EF & EC-255.

OK

NG

¥

INSPECTION END

CHECK POWER SUPPLY.

1) Turn ignition switch "OFF™".

2) Disconnect EGR temperature sensor
harness connector.

3) Turn ignition switch “ON™',

4) Check voltage between terminal ()
and ground with CONSULT or tester.
Voltage: Approximately 4.5V

NG

- lOK

Repair harness or con-
nectors.

CHECK GRCUND CIRCUIT.

1) Turn ignition switch “OFF".

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

NG

4 OK

Repair harness or con-
nectors.

CHECK COMPONENT

(EGR temperaiure sensor).
Refer to “'Electrical Components
inspection’.

(See page EF & EC-378.}

NG

Y

lOK

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

Trouble is not fixed.

Y

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

and retest.

Replace EGR tempera-
ture sensor.

Perform FINAL CHECK by the following procedure afier repair

is completed.

FINAL CHECK

1) Erase the diagnostic test mode [l
(Self-diagnostic results) memory.
(Refer to EF & EC-239))

2} Perform test drive.
Refer to ‘'How to Execute On-board
Diagnostic System in Diagnostic Test
Mode }I"" (EF & EC-255).

3) Perform diagnostic test mode Il {Seli-
diagnostic results) again.
(Refer to EF & EC-237))

NG

CK

Y

INSPECTION END

EF & EC-289

-

Recheck ECM pin termi-
nals for damage or the
connectionr of ECM har-
ness connector.

M]/@\

iy

FE

=)
T
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TROUBLE DIAGNOSES

Diagnostic Procedure 11

THROTTLE POSITION SENSOR {Diagnostic troubie code No. 43)
Heezx (Malfunction indicator lamp item)

ECM (ECCS
contral
modul e)

R

P
29121

HH=

E/ainaanmn|n:cRnmanC]anzmaun

[rspection line

.........

___________________________________________________

+ Not inspection |ine

AlB]C/

2= W e e e e W P
S M — Ht
'
(Engine control harness) K
|
il
m
7= R 1
i
kaﬂ
o B
@ @ L%
ENGINE GROUND AROI
SENSOR

MEF2B1F

Harness layout

ECM harness
connector

MEF&34D

(57X
N )

harness connector

) |

T
Throttle position sensor

MEF756D

Engine ground —~

kg\

MEFG52F

EF & EC-290

490



TROUBLE DIAGNOSES

THROTTLE POSITION SENSOR (Diagnostic trouble code No. 43)

DISCONNELT

SEF188K

DSCONNECT

ad -

SEF200K

B1SEUNVEET
]q cunuscrun]

“

DISCDN‘NECT

@ (Malfunction indicator lamp item)

INSPECTION START

'

PERFORM DIAGNQOSTIC TEST MODE I
(SELF-DIAGNOSTIC RESULTS).
See page FF & FC-255.

OK

iNG

INSPECTION END

?HECK 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

= lOK

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF".

2) Loosen and retighten ground screws.

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

NG

MEF757D

CK

v

Y

Repair harness or con-
nectors.

’_CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
ECM terminal €8 and terminal (B}.
Continuity should exist.

NG

¥

oK

L4

Repair harness or con-
nectors.

CHECK COMPONENT

{Throttle position sensor).

Refer to "Electrical Components
Inspection’.

(See pages EF & EC-373)

NG

\d

iOK

Disconnect and reconnect harness con-
nectors in the circuil, and retest.

lTroubhe is not fixed.

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

EF & EC-291

Replace throttle position
sensor.

Gl

R A

ER

LG

OL

MT

[f=]
=i

)y

I
&

i
=

A
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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.

NG | Recheck ECM pin termi-

FINAL CHECK -
1) Erase the diagnostic test mode |l | nals for damage or the
connection of ECM har-

{Seli-diagnostic results) memory.
(Refer to EF & EC-239.) ness connector.
2) Perform test drive.
Refer to “"How to Execute On-board
Diagnostic System in Diagnostic Test
Mode 11" (EF & EC-255).
3) Perform diagnostic test mode Il (Self-
diagnostic results) again.
(Refer to EF & EC-237.)

OK

Y
INSPECTION END

EF & EC-292 490



TROUBLE DIAGNOSES

B ACTIVE TEST B D

SELF-LEARN 100%

CONTROL

= = = MONITOR —= = =

CMPS<RPM (REF)  812rpm

COOLAN TEMP/S g3eC

02 SEN 0.0V
102%

A/F ALPHA
]

I

CLEAR

MEF303F

DISCONNECT

.

N

2\\\|Ir;,'4

~

~
1=

0':

Mass air flow sensor

g

3

MEF758D

&)
TN
43

{

Diagnostic Procedure 12

INJECTOR LEAK (Diagnostic troubie code No. 45)
Heneti (Malfunction indicator lamp item)

INSPECTION START

Y

Clear the self-learning data

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

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

3) Clear the self-learning control
coefficient by touching
"GLEAR™.

OR

2) Disconnect mass air flow sen-
sor harness conhector, and
restart and run engine for at
least 30 seconds at 2,000 rpm.

3) Stop engine and reconnect
mass air flow sensor harness
connector.

4) Make sure diagnostic trouble
code No. 12 is displayed in
Diagnostic Test Mode |l.

5) Erase the diagnostic test mode
Il (Self-diagnostic results)
memoery. Make sure diagnostic
trouble code No. 55 is dis-
played in Diagnostic Test

®

Mode 1.
I

PERFORM DIAGNOSTIC TEST MODE I
(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-255,

oK INSPECTION END

NG

Y

Remove injector assembly.

(See page EF & EC-380)

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

l

Drips

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

. | Replace the injectors from

l Does not drip

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

and retest.

EF & EC-293

"| which fuel is dripping.

EM

LC

HA
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TROUBLE DIAGNOSES

INJECTOR LEAK (Diagnostic trouble code No. 45)
ket (Malfunction indicator lamp item)
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK NG | Recheck ECM pin termi-
1) Erase the diagnostic test mode {I "1 nals for damage or the

(Self-diagnostic resulis) memory. conneaction of ECM har-
2} Clear the self-learning data again. ness connector.

3) Perform test drive,
Refer to ""How to Execute On-board
Diagnostic System in Diagnostic Test
Mode N (EF & EC-255).

4) Perform diagnostic test mode Il (Self-
diagnostic results} again,
(Refer to EF & EC-237}

OK

Y
INSPECTION END

EF & EC-294 494



TROUBLE DIAGNOSES

Diagnostic Procedure 13
CAMSHAFT POSITION SENSOR (Not self-diagnostic ilem)

ECM (ECCS ECCS
control RELAY @ﬂ
modu | &)

—
@ — : Ingpection |ine
@ ~——— ; Net inspection l|ine MEEM‘
IJ N GD)
i &
| J Main harness) )
199=—=0R/L ——9 w W
&— WG
LG
LH]
o
AR
Eaginefontre! 53+ ®
=-9 @
noeL |
£ E
by = =
SR I & - E
Ho 3 I, ; &
|
HlR (Engine room -
i ‘ [— harness} @;L,
g — : N
x®
: ! "
(@ @8 I BT
& W 2790y
asga §$§
A]B] . %ﬁ&%az FUSE AT
4 B AT} 1
= FUSE_AND
_E{_ “E_ ET = =  FUSIBLE LINK
= * CAMS| o
ENGINE GROUND ROSLILON = i
MEF282F
Harness layout (2

\

T
= oy BF
- £ Camshaft position sensor
—_
ECM harness \ ha(?ess\_ggnne/(‘:}t/;l)/ -
connector s
MEF634D ' MEF729DA [H A
=
'.ElL
5



TROUBLE DIAGNOSES

CAMSHAFT POSITION SENSOR (Not self-diagnostic item)

e DISCONNECT W DISCONNEST
e H&

3Ficldh  |[__ECM__ 0] CONNEGTOR||

2B 47+108, D%Mé’di\;f
- Bea
(&) ’

B ———
MEF304F

(B]

DISCONNECT

weim 4 €

MEF343A

INSPECTION START

CHECK POWER SUPPLY CIRCUIT.

1} Turn ignition switch “OFF".

2} Disconnect camshatft position sensor
harness connector.

3) Disconnect ECM harness connector
and ECCS relay.

4) Check harness continuity between
terminal (0 and terminal (5), ECM
terminals &, @, (D .

Continuity should exist.

NG

OK

B] I

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

1) Loosen and retighten ground screws.

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

NG

OK

Y

Repair harness or con-
nectors.

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

{See page EF & EC-372))

NG

oK

INSPECTION END

EF & EC-296

"| sensor.

Replace camshaft position

496



TROUBLE DIAGNOSES

Diagnostic Procedure 14
EGR CONTROL (Not self-diagnostic item)

EGR & |
CANISTER @3[
CONTROL
SOLENOID
VALVE

WA
ECM (ECCS

control

modu | e} E‘T\Vﬂ
olif )

BE
@qﬁf/
-
105= R-L [, 7] C:)wm
I3

(Engine control harness) Fi7 Mg in harness)

FE

%
]
%

WG

L
T

FUSE BLOCK
tRefer to +#PDOWER
. , SUPPLY ROUTING#
—— . Inspection line Th EL section ) AT

— : Not inspection line
IGNITION SWITCH
ON or START

MEF283F

EGR & canister control
= solenoid valve harness

connector

MEF634D MEF/61D

IR,

EL

[DH

EF & EC-297 497



TROUBLE DIAGNOSES

EGR CONTROL (Not self-diagnostic item)

CONNECT

[ MH CONNECTOR]| % B

CHS

MEF766D

DISCONKECT

MEF5838

INSPECTION START

v

CHECK CONTROL FUNCTION.

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

2} Perform diagnostic test mode Il {Self-
diagnostic results) with ECM. (Refer
to page EF & EC-255)

Make sure that diagnostic trouble
code No. 12 is not displayed.

3) Check voltage between ECM terminal

and ground under the following
conditions with CONSILT or tester.
Voltage:
Engine speed is 4,000 rpm
0.6 - 0.8V
Engine speed is 2,000 rpm
Battery voltage

OK

Y

5 lNG

Go to "CHECK COMPO-
NENT {EGR & canister
control sglenocid valve)'.

DISCONNECT

€

DISCONNECT

A€
[C_Ecn__ | conNEETOR]

]

&

CHECK POWER SUPPLY.

1} Stop engine.

2} Disconnect EGR & canister controf
solenoid valve harness connector.

3) Turn ignition switch “ON'".

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

NG

+| Check the following.

OK

& Harness connectors
7y . W

e 10A fuse

@ Harness continuity
between EGR & canister
control solenoid valve
and fuse

If NG, repair harness or

connectors.

MEF767D

CHECK OUTPRUT SIGNAL CIRCUIT.

1) Turn ignition switch “"OFF”.

2) Disconnect ECM harness connector.

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

NG

J,OK
®

EF & EC-298

Repair harness or con-
nectors.
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TROUBLE DIAGNOSES

EGR CONTROL (Not self-diagnostic item)

W EGRC 50UV CIRCUIT R
DCES THE SOLENOID
VALVE MAKE
AN OPERATING SCUND

EVERY 3 SECONDS?

[Cnexr | NO [ YES |

MEF7680

®

s |

CHECK COMPONENT
(EGR & canister control sclenocid valve).
1) Reconnect ECM harness con-
nector and EGR & canister
control solenoid valve harness
connector.
2} Turn ignition switch “"ON"".
3) Perform “EGRC SOL/NV

BACTVETESTE [}

EGRC SOL/V ON
= = =MONITOR = = =
CMPS-RPM(REF) Orpm

[ ON |KI%EGd| OFF |

MEF298F

CIRCUIT” in "FUNCTION
TEST" mode with CONSULT.
OR

NG

Replace EGR & canister

3) Turn EGR & canister control
solenoid valve "ON'' and
“OFF” in "ACTIVE TEST"”
mode with CONSULT and
check operating sound.

OR

Refer to “Electrical Components
Inspection”’.

®

(See page EF & EC-377.)

lOK

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

A\

Troubie is not fixed.

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

¥

Check resistance of EGR temperature
Sensor.
{See page EF & EC-378.)

L

INSPECTION END

EF & EC-299

control salenoid valve.

Gl

=]

LC

EF &
EC

BF

HA
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TROUBLE DIAGNOSES

Diagnostic Procedure 15

HEATED OXYGEN SENSOR HEATER (Not self-diagnostic item)

ECM (ECGCS
control
modu | e}

HEATED
OXYGEN
SENSOR

E/E

azy
E3

T
T

M HERHHERHERH

____________

(:::) W/l

(Engine
cohtrol
harness)

@ ®

ENGINE GROUND

: Inspection line

: Not inspection line

(Maln harness!

W/

Ews

FUSE BLOCK

(Refer to <POWER

SUPPLY ROUTING~
in EL section. }

| | IGNITION SWITCH
ON or START

MEF293F

Harness layout

ECM harness
connector

MEFB34D

harness connector

A -

Heated oxygen sensor—"

--/ \

—

e Exhaust manifold
insulator __—""

T

MEF427F

EF & EC-300
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TROUBLE DIAGNOSES

HEATED OXYGEN SENSOR HEATER (Not self-diagnostic item)

. DISCONNECT
- w
(alblc) A8 E@
(@)
! ° o
SEF560J
5 DISCONNECT SV Bl
“ﬁ 18,
ECH CONNECTOR EB

&

111

MEF305F

INSPECTION START

Y
CHECK POWER SUPPLY. NG | Check the following.
1) Disconnect heated oxygen sensor > o Harness connectors
harness connector. 1, M3k
2) Turn ignition switch “ON"'. & 10A fuse
3) Check voitage between terminal (€ ® Harness continuity
and ground. between heated oxygen
Voltage: Baltery voltage sensor and fuse
oK. If NG, repair harness or
connectors.
E v
EHECK GROUND CIRCUIT. NG | Repair harness or con-
1} Turn ignition switch "“OFF". "| nectors.
2) Loosen and retighten ground screws.
3) Disconnect ECM harness conneclor.
4) Check harness continuily between
terminal (@ and ECM terminal (31D .
Continuity should exist.
lOK
CHECK COMPONENT NG | Replace heated oxygen

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

{See page EF & EC-378))

Y

OK

A

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

lTrouble is not fixed.

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

and retest.

¥

INSPECTION END

EF & EC-301

Sensaor.

T

AT

RA

ibgl
£

i
=

EL

DX
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TROUBLE DIAGNOSES

Diagnostic Procedure 16

INJECTOR (Not self-diagnostic item)

INJECTOR
A

BC
ECM (ECCS K

control
modu | =)

[ ]
=l

<

(Engine

[ [ =

control
harnessy o
w

NEERE

2

L

MRENIRE

>

AR

: Except @R

Main

: Inspection !line

: Not inspection line

: Models for Brazil

harness)

BE
GG

|

BATTERY

M. x
a. Fy
3 1 ®
[oX1]
279 uE
agsl gy
L
S T@
DL
&
Engine room harness) |
o
3 a E
|t EJ@
\!J E!J oL
« o % 4 2@
%ﬁl B35 ruse OFFIACCON T ST
. AT
FUSE AND
¥ FUSIBLE LINK z Q 8
1 | 5 o]
B IGNITION SWITCH

MEF284F

Harness layout

ECM harness
connactor

MEF634D

)

-
f P
tnjector -7~
harness connector

f | P
7 MEF321A

EF & EC-302
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T

ROUBLE DIAGNOSES

INJECTOR (Not self-diagnostic item

BACTVETESTH [ ]

% % k POWER BALANCE % % %

INSPECTION START

101 =110« 103% 112,

&
(10D No. 1 cylinder (J03>: No. 3 cylinder
110: No. 2 cylinder (T12>: No. 4 cylinder

models for Brazil).
2) Disconnect ECM harness connector.
3) Check harness conlinuity between
terminal @ and EGM terminals

Continuity should exist.

MEFF72D

OK

= = = MONITCR == == ==
CMPS-RPM(REF} 687rpm
MAS AIR/FL SE (ORSIRY) CHECK OVERALL FUNCTION. OK INSPECTION END
IACV-AAC/N 29% 1) Start engine. >
2) Perform “POWER BALANCE"”
1 2 3 4 in “ACTIVE TEST" mode with
B |
EF306F 3) Search for circuit which does
not produce a momentary
) engine speed drop.
7
[ Ay / @ OR. . .
(L[ﬂ { i AN @ 2} Search for cireuit which does
Click not preduce injector operating
C. sound.
Yok
NG
- Suitable toot B 4’
‘! g“‘“ CHECK POWER SUPPLY. NG | Gheck the following.
I"'ﬁ 1} Stop engine. > @ Harness connectors
SEF730L| | 2) Disconnect injector harness connec- D, WD
!E  Dsconneet for. e Harness connectors
G»:’-. E@ 3) Turn ignition switch “ON"' (Only mod- o>, D
els for Brazil). » 25A fusible link
4) Check voltage between terminal (b ® Harness continuity
and ground. between battery and
— Voltage: Battery voitage injector
M oK e Harness continuity
™ between ignition switch
@ Efb ) and injector
s < Models fo Brari comecors,
MEF307F
e HAE |
"'S' L2 CHECK OUTPUT SIGNAL CIRCUIT. NGL Repair harness or con-
|__£cH__|of connECTOR]| @% 1) Turn ignition switch “OFF” (Only nectors.

CHECK COMPONENT

(Injector).

Refer to "'Electrical Components
Inspection”.

{See page EF & EC-375)

NG

lOK

®

EF & EC-303

Replace injector.

(DR
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TROUBLE DIAGNOSES

INJECTOR (Not self-diagnostic item)

®

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

Trouble is not fixed.

L 4

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

and retest.

L 4

INSPECTION END

EF & EC-304
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TROUBLE DIAGNOSES

Diagnostic Procedure 17
START SIGNAL (Not selt-diagnostic item)

EF & EC-305

ECM (ECCS
cogtlrl'o>l | | @;If
moau | e,
7 AlB] 2 3
Mai Tl
hgr‘ness) ll Mﬁﬂk
P SULY
—
= : Inspection line ' 1
1
— : Not inspection fins = :
' — EM
—_]
[1] FUSE BLOCK
g’ (Refer to *POWER
a— x> SUPPLY ROUTING~ L@
— N in EL section.) g
Py @
uth |
aa 1
= |[= 2-8 o
W opl w
J-':D) {
) &) g3 1 @D
~0 o
L
&~
(Engine FE
control Engine room
si— pU harness) o U harness}
: ol
I
! @ B :
e}l &
w
@) PRPeYa E :
N Q9 g 9 Oy
nZ
Ot \ﬂ;ﬂl.fj FUSE @@J OFFJACC[ON [ ST AT
e e ‘
FUSE AND
H FUSIBLE LINK S[314] |3 [el e
: 5
=
[GNITION SWITCH E""“\
MEF285F
Harness layout R
ST
BF
cannector MEF&340 H;’T\\
EL
ImX
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TROUBLE DIAGNOSES

START SIGNAL (Not self-diagnostic item)

B START SIGNAL CKTH

1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE.

2. TOUCH START AND
START ENGINE

(MMEDIATELY.
| nexr || START |
MEF4818
wMONITOR % NO FAIL []
START SIGNAL ON
CLOSED TH/POS ON
AR COND SIG OFF
NEUT POS) Sw ON
l RECORD
MEF774D

. _ CONNECT
|C_EcH__|of connecTor|| e
34

@ =

MEF775D

(8]

DISCONNECT

= DISCONNECT
A€ A€

[ _Ecn I;IGONNEGTDR” ofb ?J[
@a
- MEF776D

INSPECTION START

Y

CHECK OVERALL FUNGTION.
1) Turn ignition switch "ON’".
2) Perform "START SIGNAL
CKT" in "FUNCTION TEST”
mode with CONSULT.
OR

0K

Y

1} Turn ignition switch "ON"".

2) Check "START SIGNAL" in
"DATA MONITOR" mode with
CONSULT.

IGN "ON" OFF
IGN "START" ON

OR

1) Turn ignition switch to
"START".

2) Check voltage belween ECM
terminal @9 and ground.
Voltage:

ignition switch “START”
Baltery voliage

Except above
Approximately 0V

®

2 lNG

INSPECTICN END

CHECK INPUT SIGNAL CIRCUIT.

1} Turn ignition switch "OFF”

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

3) Check harness continuity between
ECM terminal @9 and terminal ().
Continuily should exist.

NG

.| Check the foHowing.

CK

\d

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

lTrouble is not fixed.

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

Y

INSPECTION END

EF & EC-306

" | @ Harness cennectors

FD>, @B

e 10A fuse

® Harness connectors
W, D

e Harness continuity
between ECM and igni-
tion switch

If NG, repair harness or

connectors.
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TROUBLE DIAGNOSES

Diagnostic Procedure 18
FUEL PUMP (Not self-diagnostic item)

E . WA
(%)

ECM (ECCS
control
modul e

{Engine
control
harness)
I 10é— B/Y ——e= BY |
(Main s
\ harness) =
FUEL =
B iy I PUMP EM
AY
g e — UP
28 1 [@ t e
= W
I @)
e A
:| [ AL zr FUSE BLOGK
bo =tE Ny Ee {Refer to ~POWER
S Penes @4 @O sUPPLY ROl‘Jclr’ING)ﬂ
=™ i L sectlon
|| [|jB@m |
|| IGNITION SWITCH
START

ON or

(Engine room =[E
hagnessl FE

FUEL PUMP

==l BT

(Tail
harness)
’ E B n
{Body harness) l ——_l &T
—  Inspection line

@

R O]
B H R S HHHHES

g

BODY GROUND Booy )
MEF286F

Harness layout RA

s
ECM harness \

connecter MEFE34D harness connector MEF222A 2

Fuel pump relay |

MEF27CF

EF & EC-307 507



TROUBLE DIAGNOSES

FUEL PUMP (Not seli-diagnostic item)

MEF308F

8]

DISCONMECT

® ©
G
| SE;2U?K
b 4 €)
.
S — |

DISCONNELT

25l DISCONNECT
HE
5]3]
GID Bt
@,
g
SEF208K
(D]
DlSCUNNEET _, DOISCONNECT
A€
ECH |01 GGNNECTTR]] B.-
& LDQ
‘—l
MEF778D

INSPECTION START

r

4

CHECK OVERALL FUNCTION. OK.& INSPECTION END
1} Turn ignition switch “ON'"". "
2) Pinch fuel feed hose with fingers.

Fuel pressure pulsation should be felt

on the fuel feed hose for 5 seconds

after ignition switch is turned “ON'",

NG

CHECK POWER SUPPLY. NG | Check the following.

1) Turn ignition switch "OFF"".

2) Disconnect fuel pump relay.

3) Turn ignition switch ""ON™".

4} Check voltage between terminals (@,
(3) and ground with CONSULT or

\d

e Harness connectors
WD, D

e 15A fuse

¢ Harness continuity
between fuse and fuel

tester. pump relay
Vollage: Battery voltage It NG, repair harness or
T OK connectors.
CHECK GROUND CIRCUIT, NG | Check the following.
1) Turn ignition switch “OFF". "| ® Harness connectors
2) Disconnect fuel pump harness con- G, @
nector. ® Harness connectors
3) Check harness continuity between UBIRGDE
terminal (B and body ground, termi- # Harness continuity
nal and terminal (&) . between fuel pump and
Continuily should exist. body ground
OK o Harness continuity
between fuel pump and
fuel pump relay
If NG, repair harness or
connectors.
D \d
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.

1) Disconnect ECM harness connector.

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

OK

EF & EC-308

e Harness connectors

PG

e Harness connectors
s>, D

# Harness continuity
between ECM and fuel
pump relay

If NG, repair harness or

connectors.

508



TROUBLE DIAGNOSES
FUEL PUMP (Not self-diagnostic item)

BACIVE ESTM [ ] ®
FUEL PUMP RELAY ~ ON
= = = MONITOR = = =
CMPS-RPM(REF) Orpm CHECK COMPONENT NG | Replace fuel pump relay. | G

{(Fuel pump relay).

1) Reconnect fuel pump relay, \
fuel pump harness connector [HIEY
and ECM harness connector.

2) Turn ignition switch “ON".
MEF308F, 3) Turn fuel pump relay "ON" EA
and “OFF"” in "AGTIVE TEST"
mode with CONSULT and
check operating sound. e
OR
@ Refer to "'Electrical Components
Inspection’”.
(See page EF & EC-377.)

OK =B
L 4
CHECK COMPONENT NG | Replace fuel pump.
{Fuel pump). " CL
Refer to “'Electrical Components
Inspection”.
{See page EF & EC-373)) MT
OK
AT

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

Trouble is not fixed,

R

A
Check ECM pin terminals for damage or
the connection of ECM harness cannec- B%
tor. Reconnect ECM harness connector

and retest.
l 8T

INSPECTION END

EF & EC-309 509



TROUBLE DIAGNOSES

Diagnostic Procedure 19
IACV-AAC VALVE (Not self-diagnostic item)

IACV-AAC
VALVE

ECM (ECCS

Cont BE L

it ||
L15— S8 WG

@ L

(Main harness}

EL &

FUSE BLOCK
(Refer to #POWER

— : Inspection line SUPPLY ROUTING~

in EL section. )

—— : Neot inspection |ine

L| IGNITION SwITCH
ON or START

[ o [ i o
i W AR EHPHHH

MEF287F

ECM harness
connector

harness connector <

MEF&34D MEF781D

EF & EC-310 510



TROUBLE DIAGNOSES

IACV-AAC VALVE (Not self-diagnostic item)

HIACV-AAC/Y SYSTEM I
LET ENGINE IDLE
THEN
TOUCH START

[A/C SW. LIGHT SW OFF)

[ next ]l

START |

MEF782D

B ACTIVE TEST R
IACV-AAC/Y 50%
OPENING

1000rpm
1.09v
86°C

— — — —_

MONITOR
CMPS-RPM{REF)
MAS AIR/FL SE
COOLAN TEMP/S

Qul[ UP {[DWN llag!E

F310F

IACV-AAC valve
harness connector
vy IR K

MEF784D

= BISCONNECT
<] u
Ts.

MEF381A

CISCONNECT

Ae) M€

ECM__ |0 CONNEGTOR|

12

(& .

MEF785D

INSPECTION START

l

CHECK OVERALL FUNCTION.

OK

1) Start engine and warm it up suffi-
ciently.
2) Check idle speed.
M/T: 750 X 50 rpm (for Canada)
65050 rpm (Except for Canada)
A/T: 800250 rpm (in “N” position)
If NG, adjust idle speed.
3) Perform "IACV-AAG/V
SYSTEM" in “"FUNCTICN
TEST' mode with CONSULT.
OR
3) Select "TACV-AAC/Y
OPENING" in "ACTIVE TEST"
mode with CONSULT.
4) When touching “Qu™ and
“Qd", check that engine speed
changes according to the
IACV-AAC valve opening per-
centage.
OR
3) Disconnect IACV-AAGC vaive
harness connector.
4) Make sure that idle speed
drops.

®

NG

E] ¥

INSPECTION END

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconneci |ACV-AAC valve harness
connecior.

3) Turn ignition switch “ON"'.

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

NG

lOK

Check the following.

¢ Harness connectors
T, WD

® 10A fuse

¢ Harness continuity
between IACV-AAC
valve and fuse

If NG, repair harness or

COonNec.ors.

CHECK QUTPUT SIGNAL GIRCUIT.

1) Turn ignition switch “QFF”".

2) Disconnect ECM harness connector.

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

NG

lOK

®

EF & EC-311

Repair harness or con-
nactors.

T

o
i

FA

R

BH

ST

BF

RA&

123

511



| TROUBLE DIAGNOSES
|IACV-AAC VALVE (Not self-diagnostic item)

CHECK COMPONENT NG | Replace IACY-AAC valve.
(IACV-AAC valve).

Refer to “Electrical Components
Inspection™.

(See page EF & EC-374.)

OK

¥

L J

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

Trouble is not fixed.

L 4
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector

and retest.

INSPECTION END

EF & EC-312 | 512



TROUBLE DIAGNOSES

Diagnostic Procedure 20
IACV-AIR REGULATOR (Not self-diagnostic item)

EF & EC-313

[ACV-ALR
REGULATOR @:’-I
— : Inspection |ine
—— : Not inspectich line
{
CICRNg W
ECHM (ECCS
control @@
modul e} « E"'\/]
@
a 1 W
] (GDI )
[ L0a— BrY B® -@E %_ a®
a— v
. e
=
HH
(Engine
cogtr‘ol =E
harness) ==
[ 1]
B-Y BrY (Main
: @ harness)
TE
r G
]
g £
o
FUEL © x
b .
= f'l 3‘ 1] @ tg‘-i"
=t I up
N
px i
QP a=
Gl Al t
50 E&D WIT
@D 85 2% ’
Ol oo
T e <
sa m@ FUSE BLOGK
. (Refer to ~POWER A
SUPPLY ROUTING~ AT
g —\a in EL section. ) h
ﬂ@r E.ﬂ igra\gri‘ggsyoom || LGNITION SWITCH
ENGINE GRAUND ON or 3 B
MEF288F
Harness layout Ré
ST
ECM harness IACV-air re
connector h
o MEFE34D arness connector MEF7870 HI@\\
D)4
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TROUBLE DIAGNOSES

IACV-AIR REGULATOR (Not sel-diagnostic item)

m FUEL PUMP CIRCUIT m INSPECTION START
PINCH FUEL FEED HOSE
WITH FINGERS IS THERE
ANY PRESSURE PULSATION
ON THE FUEL FEED HOSE?
DOES THE FU%RL PUMP CHECK CONTROL FUNCTION. NG_ Check fuel pump control
RELAY MAKE AN 1) Turn igniﬁon switch "“"ON"". " circuit.
OPERATING SOUND EVERY 3 2) Perform "FUEL PUMP (See page EF & EC-116.)
SECONDS? CIRCUIT” in “FUNCTION
L NEXT ” NO ” YES ' TEST mo(;ﬂ; with CONSULT.
MEF5918 2} Turn fuel pump relay “ON’'
and "OFF" in “ACTIVE TEST"
M ACTIVE TEST H D mode with CONSULT and
check operating sound.
FUEL PuMP Recay  ON OR
“'iln';:" 2} Pinch fuel feed hose with ¥in-
= = = MONITOR = = = e gers.
CMPS+RPM(REF) Orpm Fuel pressure pulsalion should
be feit on the fuel feed hose
for § seconds after ignition
swilch is turned “ON".
ON/OFF oK
MEF309F E
Al CHECK POWER SUPPLY. NG | Check the following.
A 1) Turn ignition switch “OFF". "| ® Harness conneclors

MEF308F

2) Disconnect |1ACV-air reguiator har-
ness connector.

3) Turn ignition switch “"ON""

4) Check voltage between terminal (@)
and ground with CONSULT cr tester.
Baltery voltage should exist for 5 seq-
onds after ignition switch is turned

“ON™.
lOK

D, WD

o Harness connectors
@3>, ED

e Harness continuity
between IACV-air regu-
lator and fuel pump
retay

If NG, repair harness or

connectors,

MEF405A

CHECK GROUND CIRCUNT.

1) Turn ignition switch “OFF".

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

NG

Repair harness or con-
»

lOK

nectors.

CHECK COMPONENT

(!ACV-air regulator).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-375)

NG

- N DISCONMELT
o LA €&

iy

MEF406A

OK

Y

INSPECTION END

EF & EC-314

.| Replace IACV-air regula-

tor.




TROUBLE DIAGNOSES

Diagnostic Procedure 21
COOLING FAN CONTROL. (Not self-diagnostic item)

== : [nspection |ine : A/T models for U 5 A @ﬂ
~-— ;. Not inspsction line (EA): Except
ECM (EGCS ED
control
modu | )
EESLING WHA
RELAY-2

D] || Parness

COOLING

Soulmm maaan
=

.@@ = [\ -

BODY GROUND

®

% (52)
ﬁus@-——-—- oy
9— L @_:I—_? L L —FL @
El 10w LB
10 (Engine o _I
sy, b oLe @ [ s
-u?; ;J:\' R ':US t 3% cal L\’f\
& i SFR R Sl e
]| w % ow| 383 ' '
now
e ke
o 5 - DG
i B FE
(Engine room J
harness)
ey
S I o
|_
GD)

Sis |

®

AT —1Bsw

5
= '
1

x
=
z HPOEgY
gs siiddal
sk ] by | | B AEE
w QE
| wn I
E i = FUSTarE L TN EDOLING - LOOGING GOOLING  COOLING
L | HOTOR-1  HOTOR-2 Faloret  dNor_o EA
MEF289F
ER
ST
BlF
HA
E
[T
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TROUBLE DIAGNOSES
COOLING FAN CONTROL. (Not self-diagnostic item)

Harness layout

/ Cooling fan™
relay-1 T

{
Cooling fan ___ |
relay-2

ECM harness
conhector

MEFE34D MEF328AA

M/T models

Cooling fan motor-1

harness tonnector zﬁng fan

mator-1 harﬁéss\q
connector —
‘ MEF391AA U MEF332AA

M/T models}‘L S
I / \LU

"/
/2\{\/{// |
N

/
f/
//// \ \ i

P, .
rCooling fan motor-2._
harness cennector

N 7 weranr

/ !
Cooling fan motor-2 i
harness connectortr

A N S A U I

MEF333AA

EF & EC-316 516



TROUBLE DIAGNOSES

COOLING FAN CONTROL (Not self-diagnostic item)

M COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ nexr ]| NO J|_YES

MEF311F

Except A/T models for U.S.A.

INSPECTION START

B ACTWE TEST B

OFF

COOLING FAN

— ——
— —

MONITOR =
COOLAN TEMP/S 99°C

i

m&

MEF312F

B with air conditioner

Cooling fan

Without air conditloner
Cooling fan

MEF3I65A

@l
¥
CHECK OVERALL FUNCTION. OK INSPECTION END
1) Turn ignition switch “ON’". > A
2) Perform “"COOLING FAN
CIRCUIT" in “FUNCTION
TEST” mode with CONSULT. [ER
OR
1) Turn ignition switch “ON"". e
2} Select "COOLING FAN" in i
“ACTIVE TEST" mode with
CONSULT.
OR
| With air condilioner | P
1) Start engine.
2) Set temperature lever at full cold CL
position.
3} Turn air conditioner switch “ON™".
4} Turn blower fan switch “ON". WT
5} Run engine at idle for a few minutes
with air conditioner operating.
8) Make sure that cooling fan operates. AT
[ Without air condilioner |
1) Start engine.
2) Keep engine speed at about 2,000 EA
rpm until engine is warmed up suffi-
ciently.
3) Make sure that cooling fan begins to [ 8
operalte during warm-up,
B ) o
CHECK POWER SUPPLY. NG | Check the following.
1) Turn air conditioner switch “OFF"'. e Harness connectors ST
2) Turn blower fan switch "QFF™". D, ED
(Step 1) and 2) are only performed for e "GY" fusible link
models with air conditioner.) e 30A fusible link B
3) Stop engine. e 10A fuse
4) Disconnect cooling fan relay-1. e Harness continuity
5) Turn ignition switch "ON". between fuse and cool- A
8) Check voltage between terminals (2, ing fan relay-1
(3 and ground. e Harness continuity
Vollage: Battery vollage between battery and =
OK cooling fan relay-1
If NG, repair harness or
connectors. (Dt
®
EF & EC-317 517



TROUBLE DIAGNOSES

COOLING FAN CONTROL {Not seli-diagnostic item)

DISGENNEST TV B
a TS, 1S,
- >

MEFB53F
m % DISCONNECT 75 DISCONNECT
Hde |4
[ _ecn_jdconmecio] o
2
’
r* L
SEF790D

T

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF".

2) Disconnect cooling fan motor-1 har-
ness connector and cocling fan
motor-2 harness connector.

3} Check harness continuity between
terminal and terminal &), termi-
nal (B and body ground.

Continuity should exist.

NG

OK

D) v

N Repair harness or con-
" nectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
ECM terminal (8 and terminal (3).
Continuity should exist.

NG

Check the following.

COK

¥

¢ Harness connectors

@D . W6

® Harness connectors
o>, EH

e Harness continuity
between ECM and cool-
ing fan relay-1

if NG, repair harness or

connectors.

CHECK COMPONENT

(Cooling fan relay-1).

Refer to ""Electrical Components
Inspection”.

(See page EF & EC-377.)

NG

Replace cooling fan relay.

lox

CHECK COMPONENTS

{Cooling fan motors).

Refer te "“Electrical Components
Inspection™.

{See page EF & EC-375.)

NG

Replace cooling fan

OK

Y

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

lTrouble is not fixed.

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

and retest.

Y

INSPECTION END

EF & EC-318

motors.
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TROUBLE DIAGNOSES |
COOLING FAN CONTROL (Not self-diagnostic item)

8 COOLING FAN CIRCUIT B AIT models for U.S.A.
DOES INSPECTION START
COOLING FAN Gl
ROTATE AND STQP \d
CHEGK COOLING FAN LOW SPEED NG | check cooling fan low
EVERY 3 SLCONDS ? OPERATICN. 1 speed control circuit. WA
1) Disconnect cooting fan relay-2. {Go to | PROCEDURE A])
[ next || NO || YES 2) Turn ignition switch “ON"".
MEF311F 3) Perform "COOLING FAN El
[E] CIRCUIT" in “FUNCTION
MACTIVETESTE [ TEST" mode with CONSULT.
OFF OR LC
COOLING FAN ™ 2) Turn ignition switch “ON".

3) Perform “COQLING FAN" in
“"ACTIVE TEST"” mode with

COOLAN TEMP/S 88°C : CONSULT.

OR

FE
B 2
H! ,fOJV\_/] [ With air conditioner | eL

MEF313F 1} Start engine.
2} Set temperature lever at full cold

=== MONITOR =m = =

With air conditioner position,
i
Cooling fan 3) Turn air conditioner switch “ON". &)
4) Turn blower fan switch “"ON".
5) Run engine at idle for a few minutes AT

with air conditioner operating.
6) Make sure that cocling fan operates
at low speed. B4
| Without air conditioner |
1) Start engine.

2) Keep engine speed at about 2,000 =10
rpm until engine is warmed up suffi-
Without air conditioner ciently.
Cooling fan 3) Make sure that cooling fan begins to BR
operate at low speed during warm-up.
OK ,
! 5T
®
B
SEF997IA ‘ If )
&l
[DX

EF & EC-319 519



TROUBLE DIAGNOSES

COOLING FAN CONTROL (Not self-diagnostic item)

B COOLING FAN CIRCUIT & ®
DCES
COOLING FAN NG
CHECK COOLING FAN HIGH SPEED _ | Check cocling fan high
ROTATE AND STOP OPERATION. | speed control circuit.
1) Turn ignition switch “OFF"". (Go to [ PROCEDURE B |}
EVERY 3 SECONDS ? 2) Reconnect cooling fan relay-2.
3) Disconnect cooling fan relay-1.
NEXT YE 4) Turn ignition switch “ON".
I J[ NO ” S TEF311F E 5) Perform “"COOLING FAN
CIRCUIT” in “FUNCTION
TEST” made with CONSULT.
MACTVE TEST B[] oR
= 4) Turn ignition switch “ON"".
cooLiNG Fan OFF 5) Perform “COOLING FAN" in
— — = MONITOR = = — “ACTIVE TEST" mode with
CONSULT.
COOLAN TEMP/S  8B°C OR
@ 4) Turn air conditioner switch and
blower fan switch “OFF"” {Mod-
m els with air conditioner).
,4_”_‘—1 3 5) Disconnect engine coolant
HI LOW EF314F temperature sensor harness
connector.
- 6) Connect 150} resistor to
/'C°°""g fan engine coolant temperature
5 150 02 resistor sensor harness connector.
7) Restart engine and make sure
that cooling fan operates at
pistpuniET higher speed than low speed.
lox
Engine coclant
temperature sensor INSPECTION END
harness connector
MEFS13EA

EF & EC-320
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TROUBLE DIAGNOSES

COOLING FAN CONTROL (Not seli-diagnostic item)

D O

@&

5 V DISCONNECT
ir 4 €

MEF4958B

Zalby
\&1d/

MEF496B

DISCONNECT

b

[[_Ecn Hﬁcomscnﬂi
9

(&)

T 4
18.

DISCONNECT

PROCEDURE A

INSPECTION START

Gl
y
| CHECK POWER SUPPLY. NG | Check the following.
1} Stop engine. > ® Harness conneclors AR
2} Disconnect cooling fan relay-1. D, CED
3) Turn ignition switch "ON"". @ 10A fuse ‘
4) Check voltage between terminals (2, e 30A fusible link El
(& and ground. * “GY" fusible link
Voltage: Baltery voitage & Harness continuity Le
LS

between cooling fan

MEF793D

0K
relay-1 and fuse
e Harness continuity
between cooling fan
relay-1 and battery
If NG, repair harness or EE
connectors. =
h 4 A

CHECK GROUND CIRGLHT. NGL Repair harness or con- CL

1} Turn ignition switch “OFF’'. nectors.

2) Disconnect cooling fan motor-1 har- MT
ness connector and cooling fan ‘
motor-2 harness connector.

3) Check harness continuity between AT
terminal 3 and terminal @, termi-
nal @ and body ground.

Continuity should exist. ER
OK
o Y RA

CHECK OUTPUT SIGNAL CGIRCUIT. NG_ Check the following.

1) Disconnect ECM harness connactor. # Harness connectors

2) Check harness continuity between @D, W BE
ECM terminal (8 and terminal (I}, # Harness connectors
Conlinuity should exist. >, ED

oK o Harness continuity =10
between cooling fan
relay-1 and ECM
If NG, repair harness or BE
connectors.
¥

CHECK GOMPONENT NG_ Replace cooling fan relay. A

{Cooling fan relay-1). "

Refer to "Electrical Components

Inspection”, EL

(See page EF & EC-377.)

QK

®

EF & EC-321

521



TROUBLE DIAGNOSES

COOLING FAN CONTROL (Not self-diagnostic item)

®

l

CHECK COMPONENT

(Cooling fan motors).

Refer to “'Electrical Components
Inspection’’.

(See page EF & EC-375.)

NG

OK

L 4

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

Trouble is not fixed.

v

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

and retest.

INSPECTION END

DISCOMNECT

MEF498B

PROCEDURE B

INSPECTION START

l

Replace cocling fan

“| motors.

HSCONMECT

OISCONRECT

MEF4988

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect coocling fan relay-2.

3) Turn ignition switch “ON"".

4) Check voltage between terminals (),
@ and ground.
Voltage: Batlery voitage

NG

OK

Y

®
EF & EC-322

Check the following.

| ® Harness connectors

o>, ED

e 10A fuse

« 30A fusible link

e "GY" fusible link

¢ Harness continuity
between cooling fan
relay-2 and fuse

e Harness continuity
between cooling fan
relay-2 and battery

i NG, repair harness or

connectors.
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TROUBLE DIAGNOSES

COOLING FAN CONTROL (Not self-diagnostic item)

o, DISEON
€

NELT
EY
[5]

[/

B

[

oa
T8.

[0

DISCONNECT

€

MEF5008

% ISCONNECT

[C__ecm [ conNEcTOR]

4

[6]3]

7{%

DISCONNECT

10

2

=]

&

MEFB23D

®

!

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF".

2) Disconnect coaling fan motor-1 har-
ness connector and cocoling fan
maotor-2 harness connector.

3) Check harness continuity

between terminal (& and termi-
nal (8.
Continuity should exist.

4) Check harness continuity
between terminal {& and termi-
nal (8, terminal (7 and body
ground.

Continuity should exist.

NG

. | Repair harness or con-

4

OK

nectors.

CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Check the following.
1} Disconnect ECM harness connector. " | @ Harness connectors
2} Check harness continuity between @D, ¢
ECM terminal 0 and terminal (2. ¢ Harness connectors
Continuity should exist. @D, ED
e Harness continuity
oK between ceooling fan
refay-2 and ECM
If NG, repair harness or
connectors.
CHECK COMPONENT NG | geplace cooling fan relay.
(Cooling fan relay-2). "
Refer to “'Electrical Components
Inspection”,
(See page EF & EC-377.)
OK
¥
NG

CHECK COMPONENTS

(Cooling fan motors).

Refer to ‘Electrical Components
Inspection'’.

(See page EF & EC-375)}

¥

OK

¥

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

Trouble is not fixed.

¥

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

and retest.

Y

INSPECTION END

EF & EC-323

Replace cooling fan
motors.

]

A

£

cL

T

BT
fiat)

EL

(¢
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TROUBLE DIAGNOSES

Diagnostic Procedure 22
POWER STEERING OIL PRESSURE SWITCH (Not seli-diagnostic item)

ECM (ECCS
control
madu | ed

— : Inspection line

—— : Not Inspection |Ine

/

i r
43—L5B (Engine control hesrnesc)

!
o BJC|
@& A

i

PP H ] W R

R R R R

[+
POWER
®F @
= = gge%ssumz
ENGINE GROUND SWITOH

MEF290F

Harness layout

Power steering oil
pressure swilch
harness connector

ECM harness
cohnector

MEFB34D MEF336A4

EF & EC-324 524



TROUBLE DIAGNOSES

POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

B PwW/ST SIGNAL CIRCUIT I

HOLD STEERING WHEEL
IN A FULL

LLOCKED eposimon
THEN

TOUCH START

START |

[ next

MEF795D,

#MONITOR 4 NO FAIL

L]

PW/ST SIGNAL OFF

[ RECORD j

MEF796D

-

CONNECT

&)

| Ecn P[conuscronﬂ.

A=
f }
= MEF315F
E == CISCONNECT
@b £
(&)
i SEF217K

7 DISCONNECT _‘_ DISGDNNEDT
E@

ECH [o| GONNECTJJ CTI:D

o s

Q]

MEF798D

INSPECTICN START

i
GHECK OVERALL FUNCTION. oK INSPECTION END
1) Turn ignition switch "ON”. "
2) Perform ""PW/ST SIGNAL
CIRCUIT" in “"FUNCTION
TEST" mode with CONSULT.
OR
1) Start engine.
2) Check "“PW/ST SIGNAL™ in
“DATA MONITOR” mode with
CONSULT.
Steering is neutral position:
OFF
Steering is turned: ON
OR
‘Iw':l". 1} Start engine.
=Y 2) Check voltage between ECM
terminal & and ground.
Voltage:
When steering wheel Is
turned quickly.
Approximately 0V
Except above
Approximately 5V
NG
E Y
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch "OFF", ™| nectors.
2) Disconnect power steering oil pres-
sure swilch harness connector.
3) Check harness continuity between
terminal () and engire ground.
Contfinuity should exist.
OK
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-

1) Disconnect ECM bharness connector.

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

OK

&

EF & EC-325

nectors.

T

AT

BA

oo
24l

@
=]

DX

525



TROUBLE DIAGNOSES
POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

()]
CHECK COMPONENT NG_ Replace power steering
(Power steering oil pressure switch). "| oil pressure switch.
Refer to “Electrical Compegnents
Inspection’”.
(See page EF & EC-376))
OK

Disconnect and reconnect harness
connectors in the circuit, and retest.

Trouble is not fixed.

L 2
Check ECM pin terminals for damage or
the connection of ECM harness
connector. Reconnect ECM harness
connector and retest.

¥

INSPECTION END

EF & EC-326 £26



TROUBLE DIAGNOSES

Diagnostic Procedure 23
NEUTRAL POSITION/INHIBITOR SWITCH (Not self-diagnostic item)

ECM (ECCS @i
ccmtu;o)l
module) 6 0R (Main bharness)
u _
5 (1A
L)
u .
Z & 55 5
5 -
|} . o 1 @ ER
o _sar S
= {Engine 2 25 %
trol
= ﬁgpn;gsi ‘6}02 ;
n o0 2 1C
] ¥ @
o s
G|l 3 EF &
53
s EC
) (Engi
s hafnoas ooz @@ foloe oo
B
] 6./0R @) BR-W BRAW @5 OR H—r—————]
= 35 =G/ GR ——
X CL
=
= | 7 a @
= o
= @@ @ o AST wmodels MT
@ @ @ N/T models
E E] FIRTN — : Inspection line o
A
éO 8 —-— : Not inspection line @ AT
e B @§ @
INHIBL TOR == =
swiTeH SWITEH BODY GROUND A
MEF291F
Harness layout EE)
M/T models
BR
ST
e
Ec?r?f\e:?;?ess 7. Neutral position switchD
MEF6340 “harness connector /" wmerFagona B
A/T models 0 \\)@\ |
7
% (X}
D \
- harness connector | jerasea

EF & EC-327 557



TROUBLE DIAGNOSES

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

A
SHIFT INSPEGTION START
out of N/P-ranGe
TOUCH START Y
CHECK OVERALL FUNCTION. OK INSPECTION END
1) Turn ignition switch "ON'". "
| ” START J 2) Perform “NEUTRAL POSI SW
CKT" in "FUNCTION TEST"”
MEF801D mode with CONSULT.
OR
!' AMONITOR +NO FAIL D 1) Turn ignition switch “ON"'.
START SIGNAL oFF 2) Check "NEUT POS| SW" in
CLOSED TH/POS ON "“"DATA MONITOR" mode with
AIR COND SIG QOFF CONSUALT.
NEUT POSI SW ON Neutral position position: ON
Except above: OFF
OR
@ 1) Set shift laver to the neutral
[ RECORD position.
2) Disconnect ECM harness con-
MEF802D neclor
| 3) Check harness continuity
— =d Vas between EGM terminal &) and
|§ ECH IO[ CONNEGTﬂﬂ - G@ body ground.
35 Continuity should exist.
NG
" Y
Turn ignition switch “OFF".
&
MeFe140| [E] ¥
BB CHECK GROUND CIRCUIT. NG | Check the following.
? DISCONNECT 1) Disconnect neutral position switch ® Harness connectors
(albNi E@ harness connector. €D, ¢
2) Check harness continuity between o Harness continuity
@ terminal (@ and body ground. between neutral posi-
~= Continuity should exist. tion switch and body
s OK ground
If NG, repair harness or
conneclors.
MEF363A Disconnect ECM harness connec-
DISCONNECT o DISCONNECT tor.
€ M€ 1
I__Ech__|JcomecTor]  alem ®
3B
(% 2
- | M|
MEF8030
EF & EC-328

528



TROUBLE DIAGNOSES
NEUTRAL POSITION/INHIBITOR SWITCH (Not sel-diagnostic item)

®
a
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1) Check harness continuity between | @ Harness connectors
ECM termina! 8 and terminal (). FD, WD A
Conlinuity shouid exist. # Harness conneciors
oK W, @D -
¢ Harness connectors =l
®&@D €D
o Harness continuity -
between ECM and neu- LG
tral position switch
If NG, repair harness or
conneciors.
¥ EE
CHECK COMPONENT NG | Replace neutral position
{Neutral position switch). 7| switch.
Refer to MT section. CL
OK
AT
Disconnect and reconnect harness con-
nectors in the circuit, and retest. AT
Trouble is not fixed.
&
Check ECM pin terminals for damage or
the connection of ECM harness connec- TR
tor. Reconnect ECM harness connector
and retest.
87
INSPECTION END
BF
HA
L
M

EF & EC-329 £29



TROUBLE DIAGNOSES

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

B NEUTRAL POS! SW CKT
SHIFT
out oF N/P-range

TOUCH START

L I START |

MEF8040

INHIBITOR SWITCH

INSPECTION START

m L\

CHECK OVERALL FUNCTION.

1) Turn ignition switch "ON"".

2) Perform "NEUTRAL POSI W

CKT" in “FUNCTION TEST"

o]

[

T MONITOR % NO FAIL

mode with CONSULT.
OR

OK

h4

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

OFF
ON
OFF
ON

| RECORD

MEF805D

4

[ ecm o connECToR|
35

DISCONNELT

MEF316F

Q]

SEF286K

_ 21500
DISCONNECT (1]
T8.

/aTh
\eld/

[ een r|E>[TLr:mmecn:»afi
35

Q]

NNEET

(&)

MEF&54F

1} Turn ignition switch “ON™,

2) Check “"NEUTRAL POSI SW" in
“DATA MONITOR™ mode with
CONSULT.

“N" or “P”: ON
Except above: OFF

OR

1) Shift selector lever to "P"’
position.

2} Disconnect ECM harness con-
nector.

3) Check harness continuity
between ECM terminal & and
body ground.

Continuity should exist.

4) Shift selector lever to “'N"
position.

5) Check harness continuity
between ECM terminal 48 and
body ground.

Continuity should exist.

®

NG

!

INSPECTION END

CHECK GROWUND GIRCUIT.

1) Turn ignitien switch “OFF”.

2) Disconnect inhibitor switch harness
connector.

3) Check harness continuity between
terminal (@ and body ground.
Continuity should exist,

NG

OK

Disconnect ECM harness connec-
tor.

®

®

EF & EC-330

| ® Harness connectors

Check the following.

@D, ED

® Harness continuity
between inhibitor switch
and body ground

If NG, repair harness or

conneclors.
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TROUBLE DIAGNOSES
NEUTRAL POSITION/INHIBITOR SWITCH (Not self-diagnostic item)

®
F .
[F | Gi
CHECK INPUT SIGNAL CIRCUIT. NGL Check the following.
1) Check harness continuity between e Harness connectors
ECM terminal ) and terminal (B. E, W A
Continuity should exisl. @ Harness connectors
oK . & Y
® Harness conneclors CY
@D, e
& Harness continuity A
belween ECM and inhib- | -C
itor switch
If NG, repair harness or
connectors.
v FE
CHECK COMPONENT NG | Replace inhibitor switch.
(Inhibltor switch). "
Refer to AT section. GL
OK
T
Disconnect and reconnect harness con-
nectors in the circuit, and retest. AT
Trouble is not fixed.
Check ECM pin terminals for damage or
the cennecticn of ECM harness connec- B A
tor. Reconnect ECM harness connector
and retest.
87
INSPECTION END
BiF
(o
EL
(3

EF & EC-331 531



TROUBLE DIAGNOSES

Diagnostic Procedure 24

VALVE TIMING CONTROL (Not self-diagnostic item)

ECHM (ECCS
control
modu | e}

VTG
SOLENOID
YALVE

Main harness)

12— G-W

EmHamamalasabazmz||aa:aess|as aan""
B R B R

Engine control harness)

: Ingpection | ine

WG

EL &

FUSE BLOCK
(Refer to +“POWER
SUPPLY ROUTING#
in EL section. )}

Not inspection |line

IGNITION SWITCH
ON aor START

MEF2092F

Harness layout

ECM harness
connector

MEF&E34D

VTC sclenoid valve
/ -4 1 -~ harness connectar | -~

f/ / S MEF333AA

EF & EC-332
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TROUBLE DIAGNOSES

VALVE TIMING CONTROL (Not self-diagnostic item)

B ACTIVE TEST R

[
OFF

750rpm
16%

VALVE TIMING 50L

— = = MONITO
CMPS-RFM (REF)
1ACV-AAC/V

[CON_][ovor | INelaall

MEF317F

[__Ecn_Jof connecToR]| | %

CONNEL!

MEF810D

INSPECTION START

]

ey CONNECT
|[___E6M o[ conNecToR] e
12

)
b3,

(&

MEFB11D

V]

O

DISEONNELT

MEF403A

D
id €&
[_Ecn__ [ conniEcToR]

g

= DISCONNECT
(e8]

T5.

MEFB12D

TION.

1) Stop engine.

2) Jack up drive wheels.

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

4) Shift selector lever to any position
except "N" or “P'".

5) Check voltage between ECM terminal
2 and ground under the following
conditions with CONSULT or tester.
Voltage:

Quickly depress accelerator pedal,
then quickly release it.
Approximately 0V
At idle
Battery voltage

A4 Qccurs
CHECK MECHANICAL FUNCTION. > INSPECTION END
1} Start engine and run it at idle.
2) Perform "VALVE TIMING SOL”
in "ACTIVE TEST" mode with
CONSULT and make sure that
improper idle condition occurs.
OR
@ 1} Connect a suitable jumper
wire between ECM terminal
42 and body ground.
2) Start engine and make sure
that improper idle condition
occurs.
Does not occur
= ¥
’_CHECK ELECTRICAL CONTROL FUNC- OK | CHECK COMPONENTS

lNG

hd

(VTG solengid valve and
VTC valve).

Refer to “Electrical Com-
ponents Inspection’'.
(See page EF & EC-378.)

NG

\J

Replace malfunctioning
component(s).

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect VTG solenoid valve har-
ness connector.

3) Turn ignition switch “ON".

4) Check voltage betwsen terminal (&
and ground.
Voltage: Batlery voltage

NG

hd

iOK

®

EF & EC-333

Check the following.

® Harness connectors
@D, WD

e 10A fuse

e Harness continuity
hetween VTC solencid
valve and fuse

If NG, repair harness or

connectors.

D)
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TROUBLE DIAGNOSES

VALVE TIMING CONTROL (Not self-diagnostic item)

W VYALVE TIMING S/v CKT M
DOES THE SOLENOID

VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

Next || NO ][ YES |

MEFB813D

®

CHECK OUTPUT SIGNAL CIRCUIT.

1) Turn ignition switch "“OFF".

2) Disconnect ECM harness connector.

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

NG

oK

!

Repair harness or con-
nectors.

CHECK COMPONENT

{(VTC solenoid valve).

Perfarm “VALVE TIMING S/V
CKT" in "FUNCTION TEST"”
mode with CONSULT.

OR

NG

@ Refer to “Electrical Components
Inspection”.
{See page EF & EC-378.)

oK

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

Trouble is not fixed.

L

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

and retest.

¥

INSPECTION END

EF & EC-334

Replace VTC solenoid
valve.
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TROUBLE DIAGNOSES

1] Diagnostic Procedure 25 — Symptom — High
Idling after Warm-up
1|
CHECK IACV-AIR REGULATOR. Yesh Check IACV-air regulator @l
When pinching the IACV-air regulator | and circuit.
hose, does the engine speed drop? {See page EF & EC-313))
No (A4
L 4 EM
SEES7 [ CHEGK INTAKE AIR LEAK. ves [ Discover air leak location '
1. Select “"SELF-LEARNING "} and repair.

Racivetesim [ ] B) " conr in vacTive TEST e
SELF-LEARN 100% made. )
CONTROL 2. Clear the seli-learning control

coefficient by touching
=== MONITOR === . “GLEAR"
CMPSsRPM (REF)  B12rpm T
COOLAN TEMP/S g3oC 3. Does the engine speed drop?
02 SEN 09V OR EE
A/F ALPHA m 102% @ 1. Disconnect oxygen sensor har-
v ness connector®.
I CLEAR J;EHBBN 2. After racing engine at 2,000 &L
rpm under no-load for about
30 seconds, does the engine
speed drop? BT
DISCONKECT
No
3 -
2000, 4 AT
\\ ./' A 4
1_3' «5 || CHECK THROTTLE LINKAGE. NG | Repair throttle linkage or
- T 1. Check that throttle linkage moves | sticking of throttle valve. EA
0~ 6 smoothly.
2. Confirm that throttle valve both fully
MEFG15D opens and futly clgses. @A
OK
BR
INSPECTION END
87
*: Healed oxygen sensor (A/T models except for California)
Oxygen sensor (A/T models for California and M/T models)
LI it
SEF714K I &
EL
DX

EF & EC-335 535



TROUBLE DIAGNOSES

(1] u&mm Diagnostic Procedure 26 — Symptom — Hunting
A/ o
CHECK OXYGEN SENSOR™. Yes_‘ Check oxygen sensor®.
/IN When disconnecting oxygen sensor har- "1 {See page EF & EC-285.)
ness coennector®, is the hunting fixed?
No
g (T
LT J) i
SEF307G| | PERFORM POWER BALANCE TEST. No |Goto EY
1. Perform “"POWER BALANCE" -
BACTIVETESTR [ ] in "ACTIVE TEST" mode.
2. Is there any cylinder which
POWER BALANCE d
= — = MONITOR = =— = does not produce a momen-
CMPS.RPM(REF) 875:pm tary engine speed drop?
MAS AIR/FL SE 151V OR
IACV-AAC/HV 28% When disconnecting each injector
i harness connector cne at a time,
' is there any cylinder which does
TEST Yoy .
START not produce a momentary engine
I “ “ ” ] speed drop?
SEF489N
Yes
g
—
~ || CHECK SPARK PLUGS. NG | Repair or replace spark
Injector hamess Remove the spark plugs and check for "1 plug(s).
connector fouling, etc.
oK
a '
CHECK FOR INTAKE AIR LEAK. YESL Discover air leak [ocation

SEF1561

When pinching blow-by hose (lowering
the blow-by air supply), does the engine

speed rise?
lNo

(Go to (B) on next page.)

SEF716K

EF & EC-336

and repair.

*' Heated oxygen sensor (A/T models except for Galifornia)
Oxygen sensor (A/T modets for California and M/T models)
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TROUBLE DIAGNOSES

Diagnostic Procedure 26 — Symptom — Hunting

SECH5474A

(Cont’d) ®

CHECK EGR VALVE
Check EGR valve for sticking.

NG Repair or replace. ]

OK
Y

INSPECTION END

Unstable ldle

Diagnostic Procedure 27 — Symptom —

Suitable tool

SEFT30L

EF & EC-337

CHECK EGR VALVE. NG_ Repair or replace.
Check EGR valve for sticking. "
OK FE
PERFORM POWER BALANCE TEST. No fGoto B .
BECS47A 1. Perform “"POWER BALANCE" - CL
b : in "ACTIVE TEST" mode.
B ACTIVE TEST R f:] 2. Is there any cylinder which T
does nol produce a momen- RET
POWER BALANCE tary engine speed drop?
—= = = MONITCR = = = OR
EAI\AESAI?H‘?'\FAIERSEEF) fég’{/ﬂm @ When disconnecting each injtlactor &T
IACV-AACA 280 lharness connec.tor one E-lt a time,
is there any cylinder which does
(Jﬂ.‘j not produce a momerdary engine B
2 ” 3 IZI TEST speed drop?
el Yos
SEF4B3N B4
[ CHECK INJECTOR. No .| Check injector(s) and cir-
—_ o . L -
— Does each injector make an operating cuit(s). B
sound at idle?
Q,‘Dé lYes
Injector harness @
connecior EI UT
CHECK IGNITION SPARK. NG | Check ignition coil, power
1. Disconnect ignition wire from spark " | transistor and their cir- =
plug. cuits. (See page EF & BE
2. Connect a known good spark plug to EC-373.)
the ignition wire.
ser7isK| | 3. Place end of spark plug against a [
suitable ground and crank engine.
4. Check for spark.
[oK EL
{Go to &) on next page.)
DX
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TROUBLE DIAGNOSES

Ignition wire

Spark plug

SEF282G

Diagnostic Procedure 27 — Symptom —

Unstable Idle (Cont’d)
®

l

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

NG

OK

B \d

Repair ar replace spark
plug(s).

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-379,)
2. install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/cm?, 36 psi)

NG

N Check fuel pump and cir-

SEF718K

CK

¥

" cuit.

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

2. Perform "MIXTURE RATIC
TEST" in “FUNCTION TEST"
modea.

OR

NG

MIXTURE RATIO TEST
ACCELERATE 7O 2000 RPM

AND HOLD THEN TOUCH
START

oy

1800 2000 2200 lm

NExT || START

SEF115L

2. See "M/R F/C MNT" in “Data
monitor” mode.

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

seccnds.
R!CH—»LEAN—‘RIICL:H—>
1 time 2 times
LEAN »RICH.......
|
OR

#MONITOR % NO FAIL [ ]

CMPS<RPM (REF}  2000rpm
M/R F/C MNT RiCH

RECORD

SEF490N

@ 2. Set "Oxygen sensor monitor*”
in Diagnostic Test Mode il
(See page EF & EC-239)

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

lox

(Go to on next page.)

Replace oxygen sensor’.

*: Heated oxygen sensor (A/T models except for California)
Oxygen sensor (A/T models for California and M/T models)

EF & EC-338
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TROUBLE DIAGNOSES
Diagnostic Procedure 27 — Symptom —

Unstable Idle (Cont’d)
8] l
CHECK FOR INTAKE AIR LEAK. Yes | piscover air leak location Gl
When pinching blow-by hose (lowering | and repair.
the blow-by air supply), does the engine
speed rise? WA
Malfunction No
RED LED indicator lamp
g L
MEF377DA Na _ [E8
CHECK IDLE ADJ. SCREW CLOGGING. .| Check for IAS clogging or
r[a" E 1. Perform "“IGNITION TIMING | throttle valve clogging.
! ADJ" in “WORK SUPPORT"
i mode, LG

2. Can you set engine speed at
600+ 50 rpm (M/T), 725150
rpm (AT, in “N” position) by
turning idle adjusting screw?

OR
1. Disconnect throttle position o
sensor harness connector. =

2. Can you set engine speed at
600+ 50 rpm (M/T), 725150

SEFT18K rpm (AT, in “N" position} by clL
turning idle speed adjusting
E screw?
M IGN TIMING ADJ B[] Ve - '
| — CONDITION SETTING=— — 10} ¢
CHECK COMPRESSION PRESSURE. NG | check pistons, piston i
) # Check compression pressure. 1 rings, valves, valve seats A
IGN/T FEEDBACK: HOLD Standard: and cylinder head gas-
— — kPa (kg/cm?, psi)/350 rpm kets.
= ==MONITOR = = =
CMPS<RPM(REF}  662rpm " .1.324_ (13.5, 192) A
IGN TIMING 10BTDC nimum: W
CLOSED TH/POS ~ ON kPa g"%‘;"(‘ﬁ psi) gf)“ rpm
SEF491N Difference between each cylinder: RE&
kPa (kgfem?, psi)/350 rpm

™~ 98 (1.0, 14)
Idle
adjusting

OK

¥

CHECK ECM HARNESS CONNECTOR. | NG [ Repair or replace.
Check the ECM pin terminals for dam- - a7
age or poor connection of ECM harness
: connector.
3 o] T
Thr&?le position VOK BF

%ﬁsensor 0
Disconnect and reconnect ECM harness
? connector and retest. .
MEFB20D 5}

Trouble is not fixed.

\d
im TRY A KNOWN GOOD ECM*. =1

J

COMPRESSION INSPECTION END 0

PRESSURE

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

SEF309G

EF & EC-339 539



TROUBLE DIAGNQOSES

i
SEF3801 ¥

Cold

Diagnostic Procedure 28 — Symptom — Hard to
Start or Impossible to Start when the Engine is

CHECK BATTERY AND STARTER.
Check batlery and starter condition.
{Refer to EL section.)

NG Repair or replace.

Y

OK

B ACTIVE TESTIR [ ]
ON

=== MONITOR = ==
CMPS+RPM (REF} Orpm

FUEL PUMP RELAY

SEF492N

CHECK FUEL PRESSURE.
1. Turn ignition switch “ON"".

2. Periorm "FUEL PUMP RELAY"
in “ACTIVE TEST" mode.

3. Pinch fuel feed hose with fin-
gers.
Is fuel pressure pulsation felt
on the {uel feed hose?

CR

No | Check fuel pump and cir-

. Pinch fuel feed hose with fin-
gers.
2. When cranking the ergine, is

there any pressure on the fuel

MEF308F

feed hose?

Yes

Y

cuit. {See page EF &
EC-373.)

CHECK IACV-AIR REGULATOR AND
IACV-AAC VALVE.

When pressing accelerator pedal fully,
can you start the engine.

Yes | Check IACV-AAG valve,

Y

|IACV-air regulater and
circuits. (See pages EF &
EC-374, 375))

No

E! ¥

CHECK INJECTOR.

1. Remove distributor from engine.

2]

0

o)
o

SEF3821

{Camshaft position sensor harness
connector should remain connected.)

2. Disconnect ignition wires.

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

4. When rotating distributor shaft slowly
by hand, dees each injector make an
operating sound?

No | Gheck injector(s) and cir-

Y

Yes

cuit(s).

CHECK IGNITION SPARK.

SEF326K

1. Disconnect ignition wire from spark
plug.

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

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

NG | check ignition coil, power

¥

iOK

(Go to (&) on next page.)

EF & EC-340

transistor and their cir-
cuits. (See page EF &
EC-373.)
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TROUBLE DIAGNOSES

Diagnostic Procedure 28 — Symptom — Hard to

Start or Impossible to Start when the Engine is
Ignition wire Cold (Cont’d)
®
&
6] l el
CHECK SPARK PLUGS. NGh Repair or replace spark
__\ Spark plug Remove the spark plugs and check for | plugis). &
fouling, etc.
OK
SEF282G A %
CHECK ECM HARNESS CONNECTOR. NG_k Repair or replace.
|f§ Check the ECM pin terminals for dam- "
age or peor connection of ECM harness LG
connector.
OK
¥
Disconnect and reconnect ECM harness
connector and retest.
l Trouble is not fixed. e
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
SEF156!] | GROUND CIRCUIT. > Gl
Refer o page EF & EC-262.
} oK T
TRY A KNOWN GOOD ECM*.
! AT
INSPECTION END
[ﬁ@x
*: ECM may be the cause of a problem, but this is rarely the case.
1] mACTVETESTH [ Diagnostic Proc_edure 29 — Symptom — l_-larc! to -
Start or Impossible to Start when the Engine is  BF
FUEL Pump rEtay  ON Hot
= = = MONITOR = = = : g
CMPS.RPM (REF) Orpm L N o
CHECK FUEL PRESSURE. o . | Check fuel pump and cir-
1. Turn ignition switch “"ON". 7| cuit. (See page EF &
2. Perform “FUEL PUMP RELAY" EC-373.) EBF
in “ACTIVE TEST" mode.
3. Pinch fuel feed hose with fin-
- ON/OFF __

ON OFF SEF492N s (i
Is fuel pressure pulsation felt .
on the fuel feed hose?

OR
@ 1. Pinch fuel feed hose with fin- =l
gers. o
2. When cranking the engine, is
there any pressure on the fuel
feed hose? IBX
¢Yes
®
MEF308F
EF & EC-341 511
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Click
sy
- Suitable too!
71 Click
Cliey
SEF730L

Ignition wire

Spark plug

SEF282G

Diagnostic Procedure 29 — Symptom — Hard to
Start or Impossible to Start when the Engine is

Hot (Cont’d)

®
l
CHECK FUEL VAPOR. YES_ Check fuel properties.
1. Disconnect fuel pressure regulator 4
vacuum hose and plug hose.
2. Can you start engine?
vlNo
CHECK INJECTOR. No | Check injector(s) and cir-
Does each injector make an operating "] euit(s).
sound at idle?
Yes
4] ¥
CHECK IGNITION SPARK. NG | Check ignition coil, power
1. Disconnect ignition wire from spark "1 transistor unit and cir-
plug. cuits. (See page EF &
2. Connect a known goed spark plug to EC-373.)
the ignition wire
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
OK
Y
CHECK ECM HARNESS CONNECTOR. NG | Repair or replace.
Check the ECM pin terminals for dam- "
age or poor connection of ECM harness
connector.
lOK
Disconnect and reconnect ECM harness
connector and retest.
Trouble is not fixed.
A
NG

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-262.

OK

Y

TRY A KNOWN GOOD ECM*.

L 4

INSPECTION END

Repair or replace.

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

EF & EC-342
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Diagnostic Procedure 30 — Symptom — Hard to
Start or Impossible to Start under Normal
Conditions

p
. | CHECK BATTERY AND STARTER. NG | Repair or replace.
Check battery and starter operation.
(Refer to EL section.)

) 4
=
=
I=

SEFasol l oK EiM
CHECK FUEL PRESSURE. No | Check fuel pump and cir-
& WACTVETESTE [ 1. Turn ignition switch “ON’". > cuit. {See page EF & L
FUEL PUMP RELAY ON 2. Perform “FUEL PUMP RELAY” EC-373.)
in “ACTIVE TEST" mode.
= = = MONITOR = = = 3. Pinch fuel feed hose with fin-
CMPS.RPM (REF) Orpm gers.
Is fuel pressure pulsation felt
on the fuel feed hose? FE
OR
ON/OFF 1. Pinch fue! feed hose with fin- )
[ ON |G OFF ] ||(®) "™ e

2. When cranking the engine, is
there any pressure on the fuel

feed hose? ST
lYes
AT
CHECK INJECTOR FOR LEAKAGE. Yes | Check injector(s) for leak-
When pressing accelerator pedal fully, | age.
can you start the engine. EA
No
4 - RA
CHECK INJECTOR. No | Check injectors and cir-
1. Remove distributor from engine, | cuits.
(Camshalft position sensor harness BR
Iy N conneactor should remain connected.)
8 2. Turn ignition switch ON. (Do not start @
5 engine.) ST
3. When rotating distributor shaft slowly
by hand, does each injector make an |E
W operating sound? BF
I
r}\ Yes
SEF382] hd 4
CHECK IGNITION SPARK. NG_ Check ignition coil, power
1. Disconnect ignition wire from spark "| transistor unit and cir- )
plug. cuits. {See page EF & Ei,
2. Connect a known good spark plug to EC-373.}
the ignition wire.
oK

3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
lOK

{Go to ) on next page.)

EF & EC-343 543
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Ignition wire

Spark plug

SEF282G

Diagnostic Procedure 30 — Symptom - Hard to
Start or Impossible to Start under Normal

Conditions (Cont’d)

SEF1561

®
NG -
CHECK SPARK PLUGS. »| Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, etc.
lOK
CHECK EGR VALVE. NG.‘ Repair or replace.
Check EGR valve for sticking. "
+OK
CHECK ECM HARNESS CONNECTOR. | NC_[ Repair or replace.
Check the ECM pin terminals for dam- -
age or poor connection of ECM harness
connector.
J,OK
Disconnect and reconnect ECM harness
connector and retest.
J, Trouble is not fixed.
NG

SECH4TA

CHECK ECM POWER SUPPLY AND

GROUND CIRCUIT.
Refer to page EF & EC-262.

v OK

TRY A KNOWN GOOD ECM”*.

!

INSPECTION END

SEF752K

Repair or replace.

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

Diagnostic Procedure 31 — Symptom —
Hesitation when the Engine is Hot

PASAY 3
Activated

carben canister

SEFg20K

CHECK FUEL VAPOR. Yes | Check fuel properties.
1. Disconnect fuel pressure regulator "
vacuum hose and plug hose.
2. Perform cruise test.
3. Does the hesitalion disappear?
No
¥
Yes | Check purge and vacuum

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

¢No
@&

EF & EC-344

line.
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Diagnostic Procedure 31 — Symptom —
Hesitation when the Engine is Hot (Cont’'d)

®

l

CHECK FOR INTAKE AIR LEAK.

Yes
-

When pinching blow-by hose (lowering
the blow-by air supply), does the engine

speed rise?
lNo

INSPECTION END

SEF1561

" | and repair.

Discover air leak location

Diagnostic Procedure 32 — Symptom —
Hesitation when the Engine is Cold

CHECK SPARK PLUGS.

NG

Remove spark plugs and check for
fouling, etc.

=
CHECK FCR INTAKE AIR LEAK.

SEF716K

OK

v

L Repair or replace spark
| plug(s).

Yes

When pinching blow-by hose (lowering
the blow-by air supply), does the engine

speed rise?
l No

Disconnect and reconnect mass air flow
sensor connector.

Trouble is not fixed.

-
and repair.

Discover air leak location

Y Trouble is fixed.

TRY A KNOWN GOOD MASS AIR FLOW

SENSOR.

- Replace mass air fiow
"I sensor.

l Trouble is not fixed.

CHECK FOR INTAKE VALVE DEPOSITS.
If there are deposits on intake valves,

clean them.

INSPECTION END

EF & EC-345

M4

EM

LC

)
S

[Elel
5o
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SEF1561
MIXTURE BATIG TEST
ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START
1800 2000 2200 Ellj
[ wext J[TSTART ']
SEF115L
#MONTOR #NO FAIL [ ]
CMPS-RPM(REF}  2000rpm
M/R F/C MNT  RICH
RECORD |
SEF493N
\\ -
—IiCHECK™
b - J ~
Malfunction
RED LED indicator lamp
MEF3770A

Diagnostic Procedure 33 — Symptom —
Hesitation under Normal Conditions

CHECK SPARK PLUGS.
Remove spark plugs and check for

fouling, etc.

NG

Repair or replace spark

OK

plug(s}.

CHECK OXYGEN SENSOR*.

1.

2.

Start engine and warm it up
sufficiently.
Perform “MIXTURE RATIO
TEST" in “FUNCTION TEST"
mode.

CR

NG

Replace oxygen sensor”.

. See “M/R F/C MNT" in "DATA

MONITOR™ mode.
Maintaining engine at 2,000
rpm under no-load (with
engine warmed up
sufficiently.}, check to make
sure that the monitor fluctu-
ates between “LEAN'' and
“RICH" more than 5 times
during 10 seconds.
RIFH—»LEAN—»R!(I:H—,

2 times

1 time
LEAN—RICH.......
-/

OR

. Set "Oxygen sensor monitor™"’

in Diagnostic Test Mode |1
(See page EF & EG-239))

. Maintaining engine at 2,000

rpm under no-load, check that
the RED LED on the ECM or
the malfunction indicator lamp
on the instrument panel goes
ON and OFF more than 5
times during 10 seconds.

lOK

(Go to B rext page.)

*: Heated oxygen sensor (A/T models except for California)
Oxygen sensor {A/T models for California and M/T models)

EF & EC-346
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TROUBLE DIAGNOSES
Diagnostic Procedure 33 — Symptom —

A Hesitation under Normal Conditions (Cont’d)
carbon canister ®
J :
CHECK CANISTER PURGE. Yii Check purge and vacuum
1. Disconnect canister purge line hose | line. )
and plug hose. LA
2. Perform cruise tesl.
3. Does the hesitation disappear?
SEF820K , ER
J Na
4 LG
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 FE
Y
SEF716K INSPECTION END CIL

EL

10

EF & EC-347 547
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Diagnostic Procedure 34 — Symptom — Engine

Stalls when Turning

(1]
F FUEL
y
L]
-
”
E
SEF386l
BACTIVETESTE [ ]
POWER BALANCE
= —= = MONITOR == = =
CMPS-RPM{REF) 87brpm
MAS AIR/FL SE 161V
IACV-AACHNY 28%
m
L_Z_HLH 4| tesT
| il
SEF48GN
A
—
—
/

commector

R
Injector harness

S\

Al idie

1 Cliek

Cr, 4

Suitable tool

SEF730L

Ignition wire

Spark plug

SEF282G

CHECK FUEL LEVEL. NG | Fill fuel tank with fuel.
Check to see that there is enough fuel in "
tank.
lOK
PERFORM POWER BALANCE TEST. No N Goto & .
1. Perform "POWER BALANCE" "
in "ACTIVE TEST"” mode.
2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?
OR
When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?
Yes
\
CHECK INJECTOR. No g Check injector(s) and cir-
Does each injector make an operating "1 cuit(s).
sound at idle?
lYes
CHECK IGNITION SPARK. NG | Check ignition coil, power

1. Disconnect ignition wire from spark
plug.

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

3. Place end of spark plug against a
suitable ground and crank engine.

Y

4. Check for spark.
lOK

{Go to &) on next page.)

EF & EC-348

transistor unit and cir-
cuits. (See page EF &
EC-373.)
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TROUBLE DIAGNOSES
Diagnostic Procedure 34 — Symptom — Engine

Stalls when Turning (Cont’d)
®
@l
CHECK FUEL PRESSURE. NG | Check fuel pressure regu-
1. Release fuel pressure to zero. (Refer | lator diaphragm.
to page EF & EC-379)) A
2. Install fuel pressure gauge and check
f
uel pressure. i
At idle: =
Approx. 245 kPa
{2.5 kg/cm?, 36 psi)
LC

The moment throttle valve
is fully open:

Approx. 294 kPa

(3.0 kg/cm?, 43 psi)

lOK | FE

CHECK ECM HARNESS CONNECTOR. NG | Repair or replace.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness GL
connector.

OK BT

A4

Disconnect and reconnect ECM harness
connector and retest. AT

v Trouble is not fixed.

) Ea&
CHECK ECM POWER SUPPLY AND NG | Repair or replace. a
GROUND CIRCUIT. "
Refer to page EF & EC-262. n
R
lOK
TRY A KNOWN GOOD ECM*. BR
8T
L J
INSPECTION END
BE
*: ECM may be the cause of a problem, but this is rarely the case.
HA
EL
D)

EF & EC-349 549
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SEF752K

M ACTIVE TEST D

POWER BALANCE
== = MONITOR = = =
CMPS.RPM(REF) B75rpm
MAS AIR/FL SE 151V
IACV-AAC/V 28%

lul
o i SR KN B

SEF489N

<\

@ £

At idle

Suitable ool

| Cliek
C;,-“r

SEF730L

Diagnostic Procedure 35 — Symptom — Engine

Stalls 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 engine stall disappear?

Yes

Check fuei properties.

No

'

PERFORM POWER BALANCE TEST.
1. Perform "POWER BALANCE"
in “ACTIVE TEST" mode.
2. Is thers any cylinder which
doses not produce a momen-
tary engine speed drop?

No

Goto H .

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

>
B

Yes

Y

CHECK INJECTOR.
Does each injector make an operating
sound at idle?

No

N Check injector(s) and cir-

Yes

{Go to @) on next page.}

EF & EC-350

7| cuit(s).
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TROUBLE DIAGNOSES
Diagnostic Procedure 35 — Symptom — Engine

[4] Stalls when the Engine is Hot (Cont’d)
Ignition wire ®
(4] @l
CHECK IGNITION SPARK. NGL Check ignition coil, power
N 1. Disconnect ignition wire from spark "1 transistor unit and their
- Spark plug P— A
plug. circuits. (See page EF & .
v i » 2. Connect a known good spark plug to EC-373.)
the ignition wire, ‘
SEF262G] | 3 Place end of spark plug against a EM
suitable ground and crank engine.
4. Check for spark.
LG
OK
CHECK FUEL PRESSURE. NG | Check fuel pressure regu-
1. Release fuel pressure to zero. {Refer " | lator diaphragm.
to page EF & EC-379.) FE
2. Install fuel pressure gauge and check
fuel pressure. A
At idle: GL
Approx. 245 kPa
(2.5 kg/cm?, 36 psi) _
The moment throttle valve L}
is fully open:
Approx. 294 kPa AT
(3.0 kg/cm?, 43 psi)
OK
v Fé
CHECK ECM HARNESS CONNECTOR. NG& Repair or replace.
Check the ECM pin terminals for dam- " o
age or poor connection of ECM harness !M
connector.
oK L
¥ o
Disconnect and reconnect ECM harness
connector and retest. BT
l Trouble is not fixed.
Bz
CHECK ECM POWER SUPPLY AND NG‘ Repair or replace. ER
GROUND CIRCUIT. "
Refer to page EF & EC-262.
OK
EL

TRY A KNOWN GOOD ECM*.

\d
INSPECTICN END

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

EF & EC-351 551
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Diagnostic Procedure 36 — Symptom — Engine
A Stalls when the Engine is Cold
Y i~
A CHECK JIACV-AIR REGULATOR AND NG | Check IACY-AAC valve,
IACV-AAC VALVE. | IACV-air regulator and
When the engine is cold, can you start circuits. (See pages EF &
"}' the engine when pressing accelerator EC-374, 375.)
A\ pedal fully?
SEF3821 lOK
BMACTIVETESTEH [ ] PERFORM POWER BALANCE TEST. NG_ Goto B .
= 1. Perf "POWER BALANCE" "
POWER BALANCE .ef‘zg?wE e ]

== = MONITOR == == = n mode.

CMPS.RPM(REF) 875rpm 2. Is there any cylinder which

MAS AIR/FL SE 161V does not produce a momen-

IACV-AAC/V 28% tary engine speed drop?

luk oR
2 3 | TEST When disconnecting each mjfactor
| ] “ ” ] START harness connector one at a time,
is there any cylinder which does

SEF489N .
not produce a momentary engine

speed drop?

lOK
CHECK INJECTOR. NG | Check injector(s) and cir-
Does each injector make an operating 1 cuit(s).
sound at idle?
lOK
CHECK IGNITION SPARK. NG | Check ignition coll, power
1. Disconnect ignition wire from spark " | transistor unit and cir-
plug. cuits. {(See page EF &
2. Connect a known good spark plug to EC-373.)
f &, /7 E/ P N
[ﬂ (j J - the ignition wire.
f Click 3. Place end of spark plug against a
At idle C‘,’, suitable ground and crank engine.
4 4. Check for spark.
OK
— Suitabie tool
71 Cliek (Go to @& on next page.)
C;.
ek
SEF730L
Ignition wire
“
- Spark plug
v i »
SEF282G

EF & EC-352 550
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SEF156!

SEF718K

Diagnostic Procedure 36 — Symptom — Engine
Stalls when the Engine is Cold (Cont’d)

®

CHECK SPARK PLUGS.

NG | Repair or replace spark

Remove the spark plugs and check for

fouling, etc.

OK

| plug(s).

CHECK FUEL PRESSURE.

NGL Check fuel pressure regu-

1. Release fuel pressure to zero. {Refer
to page EF & EC-379)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/cm’, 36 psi)
The moment throttle valve
is fufly open:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

lOK

lator diaphragm.

CHECK ECM HARNESS CONNECTOR.

NG [ Repair or replace.

Y

Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

OK
\d

Disconnect and reconnect ECM harness
connector and retest.

y Trouble is not fixed.

CHECK ECM POWER SUPPLY AND

NG | Repair or replace.

4

GROUND CIRCUIT.
Refer to page EF & EC-282,

OK
¥

TRY A KNOWN GOOD ECM*.

INSPECTION END

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

EF & EC-353

EM

T

J
by
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- —sm Diagnostic Procedure 37 — Symptom — Engine
AAC VALV .
Stalls when Stepping on the Accelerator
LET ENGINE 10U Momentarily
TOUCH START
{A/C SWLLIGHT SW OFF)
CHECK IACV-AAC VALVE. No . Check IACV-AAC valve
1. Start engine and warm it up "| and circuit. (See page EF
I NEXT ” START | sufficiently. & EC-374.)
2. Perform “IACV-AAC/HYV
SEF1961. SYSTEM" in “"FUNCTION
TEST" mode.
i BACTWVE TESTR [ : OR
2. Select "IACV-AAC/V
| SAACHY 25% .
o ’ @ OPENING" in “ACTIVE TEST"
mode.
=== MCONTOR= == 3. When touching "Qu" and
EARQESATI;RIfL(RSEEF} fg?{?m “Qd"”, does the engine speed
COOLANT TEMP/S '99°C change according to the per-
cent of IACV-AAC valve open-
ing?
Qul[ _UP ]J[DWN on
SEF494N When disconnecting JIACV-AAC
= ‘ lve harness connector, does
T va ,
:_—"'E—";;’-/T . 5 5 the engine speed drop?
Yes
A / \ A
PERFORM POWER BALANCE TEST. No | Goto @& .

1. Petform “POWER BALANCE"
in "ACTIVE TEST" mode.
2. Is there any cylinder which
does not produce a momen-

MEF209E tary engine speed drop?
OR
BACTWVETESTH [ ] .“ﬁ’ When disconnecling each injector
POWER BALANCE @ harness connector one at a time,
— = =— MONITOR = = — is there any cylinder which does
CMPS-RPM(REF) 875rpm not produce a momentary engine
MAS AIR/FL SE 1.51v speed drop?
IACV-AAC/Y 28% Vs
EIE\L
LY
|
L_” H ]L I START {Go to & on next page.)

SEF489N

SEF715K

EF & EC-354 554
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&) £

At idle g’ Jick
/‘.
4
- Suitable oo}
71 Gliek
Clrey
SEF730L
Ignition wire
AN
- Spark plug
v
i »
SEF282G
E — Pressure gauge

N

%ﬁ

\«

5

X EAN

SEF?WBK

Diagnostic Procedure 37 — Symptom — Engine

Stalls when Stepping on the Accelerator

Momentarily (Cont’d)
®

l

CHECK INJECTOR. No .| Check injector(s) and
Does each injector make an cperating "} their circuit(s).
sound at idie?
Yes
ﬂ L 4
CHECK IGNITION SPARK, NG 1 Check ignition coil, power
1. Disconnect ignition wire from spark "| transistor unit and their
plug. circuits. (See page EF &
2. Connect a known good spark plug to EC-373)
the ignition wire.
3. Place end of spark plug against an
earth point with engine cranking.
4. Check for spark.
OK
H
CHECK FUEL PRESSURE. NG | Check fuel pressure regu-
1. Release fuel pressure to zero. {Reler " | lator diaphragm.
to page EF & EC-379.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/cm?, 36 psi)
The moment throitle valve
is fully open:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)
OK
¥
CHECK ECM HARNESS CONNECTOR. | VG | Repair or replace.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.
oK
¥
Disconnect and reconnect ECM harness
connectar and retest.
l Trouble is not fixed.
NG

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-262.

Repair or replace.

CK

¥ ]

TRY A KNOWN GOOD ECM*.

l

INSPECTION END

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

EF & EC-355

p
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B AAC VALVE SYSTEM

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

[ ~ext JI START |

SEF186L

1] BACTVETESTE [ ]

IACV-AACH 25%
OPENING

= = =— MONITOR i= —= —
CMPS«RPM(REF) 887rpm
MAS AIR/FL SE 1BV
COOLANT TEMP/S  99°C

[Qul_UP_J[ DWN[Qd|

SEF494N
| ——
T e {ACY-
e

MEF209E
M IGN TIMING ADJ @[]

— — CONDITION SETTING — —

iGN;/T FEEDBACK: HOLD

= ==MONITOR = = =
CMPS«RPM(REF) 662rpm
IGN TIMING 10BTDC

CLOSED TH/PQOS ON

SEF491N
“& h
~ldle adjusting \
7 screw £
el
"

— Throttle position

/ — sensor harness //

—— connector MEF624D

Diagnostic Procedure 38 — Symptom — Engine

Stalls after Decelerating

CHECK JACV-AAC VALVE.

1. Start engine and warm it up
sufficiently.

2. Perform “IACV-AAC/HY
SYSTEM” in “FUNCTION
TEST" mode.

OR

No

2. Select "[ACV-AAC/Y
OPENING” in "ACTIVE TEST”
mode.

3. When touching “Qu" and
“Qd", does the enging speed
change according to the per-
cent of IACV-AAC valve open-
ing?

OR

When disconnecting 1IACV-AAC
valve harness connector, does
the engine speed drop?

Yes

4

Check IACV-AAC valve
and circuit. (See page EF
& EC-374))

CHECK IDLE ADJ. SCREW CLOGGING.

1. Perform "IGNITION TIMING
ADJ" in "WORK SUPPORT”
maode.

2. Can you set engine speed at
600450 rpm {M/T), 725+ 50
rpm {A/T, in "N’ position) by
turning idie adjusting screw?

OR

Nao

1. Disconnect throttle position
sensor harness connector.

2. Can you set engine speed at
60050 rpm (M/T), 725+ 50
rpm (A/T, in "N” position) by
turning idle adjusting screw?

Yes

(Go to ® on next page.)

EF & EC-356

_ | Gheck for IAS clogging or
7| throttle body clogging.
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Diagnostic Procedure 38 — Symptom — Engine
Stalls after Decelerating (Cont’d)

BACTIVETESTE [ ]
®
IACV-AAC/HY 25%
OPENING
= = = MONITOR = = = Gl
CMPS-RPM(REF)  887rpm PERFORM POWER BALANCE TEST. No ‘Goto [ .
MAS AIR/FL SE 151V — 1. Perf “POWER BALANCE"" .
COOLANT TEMP/S  99°C - rerform MA
in "ACTIVE TEST" mode. fo
2. s there any cylinder which
@“ UP ” DWNJ[OdI does not produce a momen- .
SEF494N tary engine speed drop? &Y
[ OR
— — @ When disconnecting each injector ' e
harness connector one at a time, L
% is there any cylinder which does
Infector harness not produce a momentary engine
conneclor speed drop?
Yes
[FE
a I
CHECK INJECTOR. No | Check injector(s) and cir-
SEF715K L , ' 2
Does each injector make an operating cuit{s}. s
sound at idle?
(4] .
& &
' Click
c"'e;, CHECK IGNITION SPARK. No | Check ignition coil, power AT
1. Disconnect ignition wire from spark " | transistor and circuits.
plug. {See page EF & EC-373.) o
- Suitable tool 2. Connect a known good spark piug to FA
71 Click the ignition wire.
C’r‘e/, 3. Ptace end of spark plug against a X
SEF730L suitable ground and crank engine. IR,
4. Chack for spark.
p
Ignition wire Yes BIF
(Go to @ on next page) 8T
__\ Spark plug BF
« i »
SEF282G A
EL
i3
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TROUBLE DIAGNOSES

MIXTURE RATIO TEST

ACCELERATE TO 2000 RFM
AND HOLD THEN TOUCH

START

.

1800 2000 ZZOOm
[ ~ex ][ START ']
SEF115L
#MONITOR #NO FAL [ ]
CMPS.RPM(REF}  20C0rpm
M/R F/C MNT ~ RICH
| RECORD ]
SEF482N

5

o2

;

g

Yl

7

RED LED

Malfunction
indicater lamp

MEF377DA

Diagnostic Procedure 38 — Symptom — Engine
Stalls after Decelerating (Cont’d)

l

CHECK FUEL PRESSURE.

1. Release fuel pressure to zero. (Refer
{0 page EF & EC-379)

2. Install fuel pressure gauge and check
fuel pressure.
At tdle:

Approx. 245 kPa
{2.5 kg/cm?, 36 psi)

The moment throllle valve
is fully open:

Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

NG

lox

Check fuel pressure regu-
lator diaphragm.

CHECK OXYGEN SENSOR*.

1. Start engine and warm it up
sufficiently.

2. Perform “MIXTURE RATIO

TEST" in "FUNCTICN TEST"
mode.

NG

¥

OR
2. See "M/R F/C MNT" 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 fluctu-
ates between “LEAN" and
“RICH" more than 5 times
during 10 seconds.

RICH—LEAN —-RICH -
Y [y I,
1 time 2 fimes
LEAN--RICH.......
e —
OR

. Sel "Oxygen sensor monitor*"’
in Diagnostic Test Mode |1.
{See page EF & EC-239))

3. Mainlaining engine alt 2,000

rpm under no-load, check that
the RED LED on the ECM or
the malfunction indicator lamp
on the instrument panel goes
ON and OFF more than 5
times during 10 seconds.

lOK

{Go to {© on next page.)

Replace oxygen sensor”.

*: Heated oxygen sensor (A/T models except for California)
Oxygen sensor (A/T models for California and M/T models)

EF & EC-358
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TROUBLE DIAGNOSES

Diagnostic Procedure 38 — Symptom — Engine
Stalls after Decelerating (Cont’d)

©

l

CHECK ECM HARNESS CONNECTOR. NG_‘ Repair or replace. &l
Check the ECM pin terminals for dam- "
age or poor connection of ECM harness .
connector. WA,
CK
. ™ Bl
Disconnect and reconnect ECM harness
connectior and retest.
e
y Trouble is not fixed.
CHECK ECM POWER SUPPLY AND NG * Repair or replace. EF &
GROUND CIRCUIT. v EC
Refer to page EF & EC-262.
OK FE
Y .
TRY A KNOWN GOOD ECM*.
.

ol

T KT
INSPECTION END

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

25
R

([BY
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TROUBLE DIAGNOSES

BACVETESTE [ Diagnostic Procedure 39 — Symptom — Engine
Stalls when Accelerating or when Driving at
o R BALANCE Constant Speed
CMPS«RPM(REF} 876rpm
MAS AIR/FL SE 151V
IACV-AAC/N 28%
m PERFORM POWER BALANCE TEST. No N Goto EI .
U 1. Perform "POWER BALANCE"” "
)
1 [EER TEST in “ACTIVE TEST" mode.
| I H ” l START 2. Is there any cylinder which
SEF489N does not produce a momen-
tary engine speed drop?

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

Yes
A
CHECK INJECTOR. No | check injector(s) and cir-
Does each injector make an operating T cuit(s).

sound at idle?

(Ci.ﬂ 6 L /Q_@:A Yes

> Click
At idle C‘,,.“r
CHECK IGNITION SPARK. No | Check ignition ceil, power
1. Disconnect ignition wire from spark > transistor unit and cir-
- Suitable tool plug. cuits. (See page EF &
’fj Cliek 2. Connect a known good spark plug to EC-373.)
C"'"r the ignition wire.
seF7aoL| [ 3. Place end of spark piug against a
suitable ground and crank engine.
4. Check for spark.

Ignitien wire

Yes

{Go to (&) on next page.)

Spark plug

SEF2B2G
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TROUBLE DIAGNOSES
Diagnostic Procedure 39 — Symptom — Engine

Stalls when Accelerating or when Driving at
Constant Speed (Cont’d)
®
&l
RCI
4
CHECK FUEL PRESSURE. NG | Check fuel pump, circuit A
1. Reiease fuel pressure to zero. (Refer and fuel pressure regula- A
to page EF & EC-379.) tor.
2. Install fuel pressure gauge and check EM
fuel pressure.
At idle:
Approx. 245 kPa e

(2.5 kg/em®, 36 psi)
The moment throttle vaive
is fully open:

Approx. 294 kPa

(3.0 kg/cm?, 43 psi)

OK FE
A o
CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak location b
When pinching blow-by hose {lowering and repair.
the blow-by air supply), does the engine RAT
speed rise?
No
‘F /ﬁ\\T
CHECKX ECM HARNESS CONNECTOR. NG_ Repair or replace.
Check the ECM pin terminals for dam- " _
age or peor connection of ECM harness FA
connector.
oK RA
Y
Disconnect and reconnect ECM harness
connectar and retest. BR
y Trouble is not fixed.
g
CHECK ECM POWER SUPPLY AND YesL Repair or replace. :
GROUND CIRCUIT. "
Reter to page EF & EC-262. BE
=)
No
4
TRY A KNOWN GOOQD ECM*. HA
EIL
INSPECTION END
(D

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

1] Diagnostic Procedure 40 — Symptom — Engine
Stalls when the Electrical Load is Heavy
CHECK BATTERY AND ALTERNATOR. NG‘ Repair or replace.
Check battery and alternator condition. "
(Refer to EL section.)
OK
SEFasg|
No H
[ - PERFORM POWER BALANCE TEST. N Go to .
mACTvE TESTE [ 1. Perform "POWER BALANCE” >
POWER BALANCE in "ACTIVE TEST" mode.
=== MONITOR = = = 2. Is there any cylinder which
EA“AESATFE/ESRSE? 18;;15{/9”" does not produce a momen-
. i ?
IACY AACA 28% tary engine speed drop?
OR
‘J-UUL— When disconnecting each injector
I 2 ”._3. “ 4 ] TEST harness connector one at a time,
I ” I ” I START is there any cylinder which does
SEF48aN not produce a momentary engine
speed drop?
[y
\ — Yes
—
——
¥
CHECK INJECTOR. No _ | Check injector(s) and cir-
Does each injector make an operating | cuit(s).
sound at idle?
Yes
14
CHECK IGNITION SPARK. NG

& o

Al idle

Suitable tool

SEF730L

Ignition wire

Spark plug

1. Disconnect ignition wire from spark
plug.

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

. Place end of spark plug against a
suitable ground and crank engine.

. Check for spark.

Check ignition coil, power
transistor unit and cir-
cuits. (See page EF &
EC-373.)

Y

OK

(Go to (B on next page.)

SEF282G

EF & EC-362
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TROUBLE DIAGNOSES
Diagnostic Procedure 40 — Symptom — Engine

Stalls when the Electrical Load is Heavy (Cont’d)
®
@l
CHECK FUEL PRESSURE. NG | Check fuel pressure regu-
1. Release fuel pressure to zero. {Refer "| 1ator diaphragm. i
to page EF & EC-379.) WA
2. Install fuel pressure gauge and check
fuel pressure.
=
SEFT18K Al idle: ERA
Approx. 245 kPa
(2.5 kg/cm?, 36 psi) e

The moment throttle valve
is fully open:

Approx. 294 kPa

(3.0 kg/cm?, 43 psi)

OK
v FE
CHECK ECM HARNESS CONNECTOR. NG | Repair or replace.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness L
connector.

OK g

\lﬂ ”
¥
Disconnect and reconnect ECM harness
connector and retest, AT

J, Trouble is not fixed.

CHECK ECM POWER SUPPLY AND NG | Repair or replace. FA

GROUND CIRCUIT. "

Refer to page EF & EC-262. n
rﬁ\i/ﬂ'\

OK
L 4

TRY A KNOWN GOOD ECM*. B

8T
INSPECTION END
BF
*: ECM may be the cause of a problem, but this is rarely the case.

&
EL
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TROUBLE DIAGNOSES

SEF716K

MEF5980

Diagnostic Procedure 41 — Symptom — Lack of

Power and Stumble

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-379.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 245 kPa
{2.5 kg/em?, 36 psi)
The moment throitle valve
is fully open:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

NG

OK

\ 4

| rator diaphragm.

Check fuel pressure regu-

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose {lowering
the blow-by air supply), does the engine
speed rise?

Yes
I

No

Y

INSPECTION END

"} and repair.

Discover air leak location

Diagnostic Procedure 42 — Symptom — Knock

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the engine
speed rise?

Yes
|-

lNo

| and repair.

Discover air leak location

CHECK EGR OPERATION.

1. Apply vacuum directly tc the EGR
valve using a handy vacuum pump.

2. Check to see that the engine runs

Check EGR valve for

rough or dies.
lYes

(Go to &) on next page.)

EF & EC-364

7| sticking.
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TROUBLE DIAGNOSES

Diagnostic Procedure 42 — Symptom — Knock

BACTIVETESTE  [[]

OFF

EGRC SOL/V

J7Brpm

= = =— MONITOR
CMPS+RPMIREF)

|__lu] m
CON Tovor | Ieiaa

SEF487N

SEF1561

. Select "EGRC SOLENQID
VALVE" in "ACTIVE TEST"
mode.

3. Turn EGR & canister control

solenoid valve ON and GFF.

4. Check operating sound.

OR

. Disconnect EGR & canister
control selencid valve harness
connector.

2. Supply EGR & canister cantrol

solenoid valve terminals with

battery current and check
operating sound.

OK

4] Y

)
(Cont’d) ®
@l EGRC SOL/V CIRCUIT B
DOES THE SOLENOID
VALVE MAKE CHECK EGR & CANISTER CONTROL NG.. Check solencid valve and
SOLENOID VALVE. 7| cireuit.
AN OPERATING SOUND 1. Start engine and warm it up
FVERY 3 SECONDS? sufficiently.
2. Perform "EGRC SOL/V
[ next || NO ][ YES | CIRCUIT” in "FUNCTION
TEST mode.
SEF2391. OR
;. Turn ignition switch "ON".

CHECK VACUUM HOSES.

GCheck the following vacuum hoses for
clegging, cracks and poor connection.
(i) Throtile body to EGR & canister
control solenoid vaive

Activated carbon canister to 3-way
connector

EGR & canister canister control
solenoid valve to vacuum gallery
EGR & canister control solenoid
valve to 3-way connector
EGRC-BPT valve to EGR tube
EGRC-BPT valve to 3-way connector
EGR valve to EGRC-BPT valve

NG

Repair or replace.

lOK

CHECK FOR OIL LEAK TO COMBUS-
TION CHAMBER.
Remove spark plugs and check for foul-

Yes

Check pistons, piston

rings, valves, valve seals,
valve oil seal, engine oil
level, etc.

ing with oil.
lNo

INSPECTION END

EF & EC-365

@i

WA

EW]

W

AT

P2

EL

i
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TROUBLE DIAGNOSES

MIXTURE RATIO TEST

ACCELERATE TC 2000 RPM
AND HOLD THEN TOUCH
START

1800 2000 2200 II[IJ

START |

NEXT |

SEF115L

“w MONITOR vy NO FAIL

CMPS«RPM(REF)
M/R F/C MNT

2000rpm
RICH

[J

[

RECORD

|

SEF482M

Malfunction
indicator lamp

RED LED

MEF377DA

Diagnostic Procedure 43 — Symptom — Surge

CHECK OXYGEN SENSOR.

1. Start engine and warm it up
sufficientiy.

2. Perfarm "MIXTURE RATIO

TEST" in “FUNCTION TEST”
mode.
OR

NG

h 4

2. See "M/R F/C MNT" 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 fluctu-
ates between "LEAN" and
“"RICH" more than 5 times
during 10 seconds.
RI(\:H—aLEAN_»FIIICIH—;

1 time 2 times
LEAN-—~RICH.......
P — |

OR

. Set "Oxygen sensor monitor”
in the Diagnostic Test Mode Il
(See page EF & EC-239)

. Maintaining engine at 2,000
rpm under no-load, check that
the RED LED on the ECM or
the malfunction indicator famp
on the instrument panel goes
ON and OFF more than &
times during 10 seconds.

CK

Y

Replace oxygen sensor.

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

4

CK
\d

Disconnect and reco

nnect ECM harness

SECHATA,

connector and retest.

v Trouble is not fixed.

TRY A KNOWN GOOD ECM*.

INSPECTION END

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

EF & EC-366

Repair or replace.
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TROUBLE DIAGNOSES

Diagnostic Procedure 44 — Symptom —
Backfire through the Intake
(1
&l
CHECK SPARK PLUGS. NG; Repair or replace spark
Remove the spark plugs and check for 7| plug(s).
fouling, etc. RAA
OK

SEF1561 ' EM
CHECK INTAKE AilR LEAK. Yesh Discover air leak localion
When pinching blow-by hose (lowering 7| and repair. LE
the blow-by air supply), does the engine it
speed rise?

lNo

CHECK FOR INTAKE VALVE DEPOSITS.
If there are deposits on intake valves, FE
remove them.

SEF038K CL

{

INSPECTION END T
AT
[E A,

Diagnostic Procedure 45 — Symptom —

Backfire through the Exhaust BR
CHECK ENGINE COOLANT TEMPERA- NGL Replace or repair. ST
TURE SENSOR. i’

Check engine coolant temperature sen-
sor and its circuit. (See page EF & BF
EC-372)
oK i
¥
INSPECTION END =l
)
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TROUBLE DIAGNOSES

Electrical Components Inspection

ECM INPUT/OUTPUT SIGNAL INSPECTION

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

N \ MEF630D

2. Remove ECM harness protector.

ECM harness protectar

MEF803D

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

ily.

< o —

/I'hin wire ?T

ser67]  ECM HARNESS CONNECTOR TERMINAL LAYOUT

IS 0405708 |1 |2 354 [X][6(7 [EI 15/16(17)18]19|20[21]22] 131(32|33]34{35(36]37|383%
SO R I 15(106) |8 19 [10[11]12]13]14 24 271291301 (4014 §]><]43[<|45[46(47|48

MEF318F
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TROUBLE DIAGNOSES

ECM inspection table

Electrical Components Inspection (Cont'd)

*Data are reference values.

TERMINAL

ITEM CONDITION *DATA
NO. @l
[Engine is running |
B 0.3- 05V ,
Idle speed (A
t lgnition signal -
[Engine is running|
L_ Approximately 0.9V
Engine speed is 2,000 rpm EW
[Engine is running.|
3 Ignition check I_ Approximately 13V
Idie speed 1C
[Engine is running.]
ilgnition switch “OFF”| 0-1v
L For a few seconds after furning ignition
4 ECCS relay (Self-shutoff) switch “OFF" =3
[lgnition switch "OFF"]
L BATTERY VOLTAGE (11 - "
A few seconds after turning ignition switch | 14y GL
“OFF"”
[Engine is running.| ]
L 2 _ay T
EGR system is not operating.
8 EGR temperature sensor
[Engine is running ] AT
B 0-2v ”
EGR system is operating.
[Engine is running | BATTERY VOLTAGE (11-  [j
o Cooling fan relay (Low L Cooling fan is nol operating. 14)
speed) [Engine s running | B
B 0.6 - 0.8V T
Cooling fan is operating.
[Engine’is running | B
' BATTERY VOLTAGE (11 - =
. . |: Cooling fan is not operating. 14V)
10 Cooling fan relay (High Cooling fan is operating at low speed.
speed) — : ST
[Engine is running|
L 0.6 - 0.8V
Cooling fan is operating at high speed.
HE
[Engine is running ] o7
|— Both A/C switch and blower switch are Approximately OV
11 Air conditioner relay "ON". A
[Engine is running | BATTERY VOLTAGE (11 -
L a/c switch is “0FF" 14) EL
[Engine is running | BATTERY VOLTAGE (11 -
L 1die speed. 14V) 1By
12 VTC solenoid valve

[Engine is running|

[— Quickly depress accelerator pedal, then
quickly release it.

Approximately OV

EF & EC-369
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

INA|
TEF:AON L ITEM CONDITION *DATA
0.8 - 3.0V
16 Mass air flow sensor [Engine is running| Qutput voltage varies with
engine speed.
c- 5.0V
i |
18 SE:r?;r;? coolant temperature [Engine is running| Qutput voltage varies with
engine water temperature.
[Engine’is running |
19 Oxygen sensor/Heated L 0 - Approximately 1.0V
Oxygen sensor After warming up sufficientty
0.4 - Approximately 5V
| i ith
20 Throttle position sensor [flgnition switch "ON' Qutput voltage varies \fm
the throttie valve opening
angle.
[Ergine is running |
22 Camshalt position sensor |_
30 (Reference signal) Do not run engine at high speed under 0.1-1.3V
no-load.
[Engine is running.|
31 Camshait position sensor I_ v
40 (Position signal) Do not run engine at high speed under 2.0-3.0
no-load.
Igniti itch "ON™
l gnition Swie L Approximately OV
34 Start signal — -
[lgnition switch "START"| BATTERY VOLTAGE (11 -
14V)
[fgnition switch "ON"|
. ‘: "N or “P" position (A/T) ov
35 Neutral position Neutral position (M/T})
switch/Inhibitor switch — E—
[lgnition switch "ON'’ BATTERY VOLTAGE (11 -
L Except the above gear position 14v)
[lgnition switch "OFF"|
ov
36 Ignition switch
[lgnition switch "ON"] BATTERY VYOLTAGE (11 -
14V)
Throttle position sensor |Ignition switch “ON“i .
3 power supply Approximately 5V
38 -
Power supply for ECM |Ignition switch "ON"] BATTERY VOLTAGE (11
47 14v)
[Engine is running|
L Both air conditioner switch and blower Approximately 0V
41 Air conditioner switch swilch are "ON".

jEngine is running|

|— Air conditioner switch is “'OFF’".

BATTERY VOLTAGE (11 -
14V}

EF & EC-370
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

*Data are reference values.

TERMINAL ITEM CONDITION “DATA
NO.
[Engine is running,| 2
|_ OV LR,
43 Power steering oil pressure Steering wheel is being turned.
switch [Engine is running.] RALA,
L Approximately 5V e
Steering wheel is not being turned.
[Engine is running, =
|_ Approximately OV EM
Fan switch is "ON".
45 Fan switch —— -
[Engine is running| BATTERY VOLTAGE (11 - il
L Fan switch is “OFF". 14v)
Ilgnition switch "OFF”] BATTERY VOLTAGE (11 -
46 Power supply (Back-up}
14V)
101 Injector No. #
. [FlE
103 Injector No. 3 _ _ BATTERY VOLTAGE (11 -
[Engine is running|
110 [njector No. 2 14V)
112 Injector No. 4 Tl
[ignition switch "ON"]
L For 5 seconds alfter turning ignition switch WIT
CON Approximately OV
[Engine is running ]
104 Fuel pump relay AT
|Ignition swiich "ON"|
|_ BATTERY VOLTAGE (11 - @
5 seconds after turning ignition switch 14V) FA
SON"
[Engine is running.] (Warm-up condition) =)
L Approximately 0V T
105 EGR & canister control ldie speed
solenoid vaive [Engine is running| (Warm-up condition) BATTERY VOLTAGE (11 - BE
|— Engine speed is about 2,000 rpm. 14V)
BATTERY VOLTAGE (11 - aF
[[gnition switch "ON"| 14v) ( S
11 Heated oxygen sensor _
heater [Engine is running.|
L Approximately OV ElE
Engine speed is below 6,000 rpm -
[Engine is running|
11 - 14V A
|— Idle speed HA
[Engine is running.|
113 IACV-AAC valve EL
Steering wheel is being turned. 5 - 11V
Air conditioner is operating. )
Rear detogger is "ON". )
Headlamp is “ON"". KL

EF & EC-371
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TROUBLE DIAGNOSES

SEF755K

Electrical Components Inspection (Cont’d)

CAMSHAFT POSITION SENSOR

1. Remove distributor from engine. (Camshaft position sensor
harness connector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch “ON",

4. Rotate distributor shaft slowly by hand and check voltage
between terminals @), (1) and ground.

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

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

SEF328H

SEF756K]

SEF365H

SEF536H

If NG, replace distributor assembly with camshaft position

sensor.
5. Visually check signal plate for damage or dust.

MASS AIR FLOW SENSOR

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

2. Turn ignition switch “ON”.

3. Start engine and warm it up sufficiently.

4. Check voltage between terminal @ and ground.

Conditions Voltage V
Ignitien switch "ON’' (Engine stopped.) Less than 1.0
Idte {Engine is warm-up sufficiently.) 0.7 -1.1

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

ENGINE COOLANT TEMPERATURE SENSOR

1. Disconnect engine coolant temperature sensor harness

connector.
2. Check resistance as shown in the figure.

Temperature °C {°F) Resistance kQ
20 (68) 23-27
90 (194) 0.24 - 0.26
110 (230) 0.14 - 0.15

If NG, replace engine coolant temperature sensor.

EF & EC-372 57



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

IGNITION COIL
1. Disconnect ignition coil harness connector.

PRy V‘\ 2. Check resistance as shown in the figure.
~N Terminal Resistance ‘
Gl
@ -3 Approximately 0.9 (2
) - @ Approximately 13.0 kQ
Ignition A
coil
J i NG, replace ignition coil.
SEF7S7K I
POWER TRANSISTOR
‘ @ 1. Disconnect power transistor harness connector. G
2. Check power transistor continuity between terminais with a
: digital tester as shown in the figure.
O terminal side
Terminal Terminal (&) Terminal (&)
Resis- Resis- Resis- fryim
- FE
CHS) © ter.ml tance Result tance Resuit tance Result =
Z o nal side
Digital tester Q Q 0
— — OK OK
SEF584K ) 22 — ] CiL
Terminal _ o Nat co NG Mot oo NG
or {0 or 0
— — 0 NG 0 NG i
o0 NG —_ _ o0 NG [MIT
Terminal | Nof oo Not co
0] ord OK - o or 0 OK
0 NG — — 0 NG AT
o0 NG [ore) NG _ L
Terminal | Not co Not oo
© or 0 oK or 0 OK B B ?/ﬂ'
0 NG 0 NG — = -
if NG, replace power transistor. B
FUEL PUMP
"%’;{"‘j‘ @ (ﬁa 1. Disconnect fuel pump harness connector. BR
2. Check resistance between terminals @ and @.
Resistance: Approximately 0.7()
If NG, replace fuel pump. ST
Bl
H&

THROTTLE POSITION SENSOR

1. Disconnect throtile position sensor harness connector. EL
2. Make sure that resistance between terminals @ and @
changes when opening throttle valve manually.

D)4
Accelerator paedal conditions Resistance k(2
Completely released Approximately 0.5
Partially released 05-4
Completely depressed Approximately 4
SEF759K If NG, replace throttle position sensor.
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TROUBLE DIAGNOSES

M THRTL POS SEN ADJ K
% % %k k AD) MONITOR % % % %
THRTL POS SEN 0.50V
=== MONITOR = = =

CMPS<RPM (REF} Orprn
CLOSED TH/POS  ON

SEF484N

SEF760K

SEFTE2K

&

Spring
0,@/

'
Pfunger
%
2

SEF524K

Electrical Components Inspection (Cont’d)
Adjustment

If throttle position sensor is repiaced or removed, it is neces-
sary to install in proper position, by following the procedure as
shown below:

omn

No

install throttle position sensor body in throttle body. Do not
tighten bolts. Leave bolts locse.
Connect throttle position sensor harness connector.
Start engine and warm it up sufficiently.
Perform “THRTL PQS SEN ADJ” in “WORK
SUPPCRT" mode.

Measure output voltage of throttle position sensor
using voltmeter.

Adjust by rotating throttle position sensor body so that out-
put voltage is 0.45 to 0.55V.

Tighten mounting boits.

Disconnect throttle position sensor harness connector for a
few seconds and then reconnect it.

IACV-AAC VALVE

Check IACV-AAC valve resistance.
Resistance:
Approximately 100

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

EF & EC-374
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)

IACV-FICD SOLENOID VALVE

e Check for clicking sound when applying 12V direct current
fo terminals.

@&l
W14,
Efil
e Check plunger for seizing or sticking.
e Check for broken spring. 1c

FE
SEF097K @L
IACV-AIR REGULATOR
e Check IACV-air regulator resistance. AT
Resistance:
Approximately 70 - 80C)
® Check IACV-air regulator for clogging. AT
g
IACV-air regulator —-. \opzt
harness connector MEFES1D BA
INJECTOR
1. Disconnect injector harness connector. B
2. Check resistance between terminals as shown in the figure.
Resistance: Approximately 10Q) _
If NG, replace injector. ST
|\ x__/),
SEF763K I &
*Gioc!ing fan Cocling fan COOLING FAN MOTOR
tor-1 h maotor-2 harness -
tonector comnoctor Except A/T models for U.S.A. ELL

1.  Disconnect cooling fan motor harness connectors.

u J‘} 2. Supply cooling fan motor terminals with battery voltage and %
A
L
EE)
1S,

check operation.
Cooling fan motor should operate.
If NG, replace cooling fan motor,

DISLONNECT

€

SEFO08NA
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

A/T models for U.S.A.

: - ;/,— Cooling fan motor-1 1. Disconnect cooling fan motor harness connectors.
harness connector 2. Supply cooling fan motor terminals with battery voltage and
check operation.
Cooling fan motor-2 Terminals
harness connector Speed
© &
Gy g MsconnErT Low (b} O
“ E@ Cooling fan motor-1
s, High @, ® ©, @
SEFO0SMA Low (& ®
Cooling fan motor-2 -
High @, ® ®, @

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

RESISTOR

1. Disconnect resistor harness gonnector.

2. Check resistance between terminals.
Resistance: Approximately 2.2kQ

If NG, replace resistor.
Q] i
T 1
")
SEF334H
POWER STEERING OIL PRESSURE SWITCH
DISCOMNEET . . . .
E@ 1. Disconnect power steering cil pressure switch harness
connector.
A 2. Start engine.
@\ q 3. Check continuity between terminals @ and M.
L
Conditions Continuity
? Steering wheel is being turned Yes
15 Steering wheel is not being turned No
SEF344K If NG, replace power steering oil pressure switch,

EF & EC-376 576



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’'d)

ECCS RELAY, COOLING FAN RELAY-1 AND FUEL PUMP
RELAY

Check continuity between terminals @ and 8.

—_—
O O
Conditions Continuit y
4 Gl
12V direct current supply Yes
between terminals ) and &
No current supply No M
SEFOBAE If NG, replace relay. B
COOLING FAN RELAY-2
Check continuity between terminals @ and &, ® and @. Le
[ =]
.:.0_ Gonditions Continuity
e e e
12V direct current supply
. Yes
- 1 between terminals D and @
L1715 No current supply No
6]3 FE
If NG, replace relay.
SEC202B CIL

EGR & CANISTER CONTROL SOLENOID VALVE

1. Disconnect solenoid valve connector and check resistance [T
between solenoid terminals.

Resistance:
30 - 4OQ f@iT
FA
SEF7a3L =0
2. Check solenoid valve, following the table as shown below:
Air passage Air passage BR
Conditions continuity continuity
between @& and @ between & and © &7
@ 12V direct t sup-
'\ Irect curren .SUp Yes No
ply between terminals
BATTERY No supply No Yes BF
If NG, replace EGR & canister control solencid valve.
MEF439E ﬂ{!’;\u
L
(DX
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TROUBLE DIAGNOSES

MEFG080D

SEFBO7K

MSTONNECT

SEFB251

SEF830F

Valve timing control
solenoid valve

Plunger shaft

SEFOT1N

Electrical Components inspection {(Cont’d)

EGR VALVE

Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.

If NG, replace EGR valve.

EGRC-BPT VALVE

Plug one of two ports of EGRC-BPT valve.
Apply a pressure ahove 0.480 kPa (50 mmH,0, 1.97 inH,0) to
check for leakage. If a leak is noted, replace valve.

HEATED OXYGEN SENSOR HEATER

Check resistance between terminals @ and ©.
Resistance: 3 - 1,000Q)
If NG, replace heated oxygen sensor.

EGR TEMPERATURE SENSOR
Check resistance change and resistance value at 100°C (212°F).

e Resistance should decrease in response to temperature
increase.
Resistance: 100°C {212°F)
85.3+8.53 k2
It NG, replace EGR temperature sensor.

VTC SOLENOID VALVE

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

INHIBITOR SWITCH
Refer to AT section.

NEUTRAL POSITION SWITCH
Refer to MT section.

EF & EC-378
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Releasing Fuel Pressure

B FUEL PRES RELEASE R . - .
Before disconnecting fuel line, release fuel pressure from fuel

FUEL PUMP WILL STOP BY line to eliminate danger.

TOUCHING START DURING I L N

IDLE. 1. Turn ignition switch “ON"". .
CRANK A FEW TIMES AFTER 2.  Perform “FUEL PRESSURE RELEASE” in "WORK Gl
ENGINE ' SUPPORT" mode with CONSULT.

3. Start engine. :

4. Aifter engine stalls, crank it two or three times to A
START release all fuel pressure.
i 5. Turn ignition switch off.
SMA340C Er

Start engine. e

@ 1. Remove fuel pump fuse.
2.
3

After engine stalls, crank it two or three times to
release all fuel pressure.
4. Turn ignition switch off and reconnect fuel pump

fuse.
2
FIE
SEFB27L CL

Fuel Pressure Check

a. When reconnecting fuel line, always use new clamps. T

b. Make sure that clamp screw does not contact adjacent
parts.

c. Use a torque driver to tighten clamps. AT

d. Use Pressure Gauge to check fuel pressure.

e. Do not perform fuel pressure check while fuel pressure
regulator control system is operating; otherwise, fuel pres- IFA
sure gauge might indicale incorrect readings.

1. Release fuel pressure to zero. B A

2. Disconnect fuel hose between fuel filter and fuel tube
{engine side).

3. Install pressure gauge between fuel filter and fuel tube. BR

4. Start engine and check for fuel leakage.

ST
BIF
[HA,

Pressyre gauge 5. Read the indication of fuel pressure gauge.
f;:} _J At idling: EL
When fuel pressure regulator valve
vacuum hose is connected.
% | Approximately 245 kPa o
(2.5 kg/cm?, 36 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
| _ Approximately 294 kPa
(3.0 kg/cm?, 43 psi)

I~

SEF718K
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Vacuum

Fuel pressure

Loosen in numerical order.

SEF764K

4

Insulator
Injector

Tighten in numerical order.

SEF786K

Fuel Pressure Check (Cont’d)

6. Stop engine and disconnect fuel pressure regulator vac-
uum hose frem intake manifold.

7. Plug intake manifold with a rubber cap.

8. Connect variable vacuum source to fuel pressure regulator.

9. Start engine and read indication of fuel pressure gauge as
vacuum is changed.

Fuel pressure should decrease as vacuum increases. If resulls

are unsalisfactory, replace fuel pressure regulator.

Injector Removal and Installation

Release fuel pressure to zero.

Disconnect injector harness connectors.
Disconnect vacuum hose from pressure regulator.
Disconnect fuel hoses from fuel tube assembly.
Remove injectors with fuel tube assembly.

kW

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

Do not extract injector by pinching connector.

7. Replace or clean injector as necessary.

8. Install injector to fuel tube assembly.

Always replace O-rings and insulators with new ones.

Lubricate O-rings with a smear of silicone oil.

9. Install injectors with fuel tube assembly to intake manifold.
Tighten fuel tube hotts to the specified torque.
Tightening procedure:
1) Tighten all bolts to 9.3 to 10.8 N-m (0.95 to 1.1
kg-m, 6.9 to 8.0 ft-1b).
2) Tighten all bolis to 16 to 21 N-m (1.6 to 2.1
kg-m, 12 - 15 fi-Ib).
10. Install fuel tubes to fuel tube assembly.
Lubricale fuel tubes with a smear of silicone oil.
11. Reinstall any parts removed in reverse order of removal.
CAUTION:
After properly connecting fuel hose to injector and fuel tube
assembly, check connection for fuel leakage.

EF & EC-380
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EVAPORATIVE EMISSION SYSTEM

Description

Fuel check valve
\ Vapor vent fine

To resonator EGR & canister control solenoid valve

Throtile body

Intake
manifold

Fue! filler cap
with vacuum
relief valve

Fuelﬁia{ﬁrkd ey

Main purge
arifice
Purge control
<|/_ valve I
(=
J %
i \ Constant

purge orifice
\ Activated carbon canister

<::1 Air

4| Fuel vapor

MEF632D

@ SEF312N

The evaporative emission system is used to reduce hydrocar-
bons emitted into the atmosphere from the fuel system. This
reduction of hydrocarbons is accomplished by activated char-
coals in the 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 engineg is not running.

The canister retains the fuel vapor uniil 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 small amount of stored vapor flows into 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 into the intake mani-
fold through both the main purge orifice and the constant purge
orifice.

Inspection

ACTIVATED CARBON CANISTER

Check carbon canister as follows:
1. Blow air in port & and ensure that there is no leakage.

Cover port @ with hand.

2.

e Apply vacuum to port @ .

]

e Biow air in port © and ensure free flow out of port @ .

EF & EC-381
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EVAPORATIVE EMISSION SYSTEM

Fuel

Check
valve
function

tank side

Rollover
valve
function

Canister side

SEF428NA

Fue! tank side

! ~
! Valve A

Valve B

SEF427N

Inspection (Cont’d)
FUEL CHECK VALVE (With rollover valve)

Check valve operation

1.

2.

3.

Blow air through connector on fuel tank side.

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

Blow air through connector on canister side.

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

Rollover valve operation

Ensure that continuity of air passage does not exist when the
installed rollover valve is tilted to 90° or 180°.

FUEL TANK VACUUM RELIEF VALVE

1.
2.

Wipe clean valve housing.

Suck air through the cap. A slight resistance accompanied
by valve clicks indicates that valve A is in good mechani-
cal condition. Note also that, by further sucking air, the
resistance should disappear with valve clicks.

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

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

EF & EC-382
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CRANKCASE EMISSION CONTROL SYSTEM

Description

Crutsing

PCV valve.

= : Fresh air
= : Blow-by gas

Acceleration or high load

Engine not running
or backfiring

Cruising

PCV valve Idling or Acceleration

decelerating or high load

-

SEF7E7KA

SEC137A

This system returns blow-by gas to both the intake manifold and
air inlet tubes.

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 man-
ifold sucks the blow-by gas through the PCV valve.

Normally, the capacity of the valve is sufficient to handle any
blow-by and a small amount of ventilating air.

The ventilating air is then drawn from the air iniet tubes,
through the hose connecting air inlet tubes to rocker cover, into
the crankcase.

Under fufl-throtile 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 flow
will go through the hose connection to the air inlet tubes under
all conditions.

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idle, remove ventilation 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.

EF & EC-383
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CRANKCASE EMISSION CONTROL SYSTEM

Inspection {Cont’d)

VENTILATION HOSE

1. Check hoses and hose connections for leaks.

2. Disconnect all heses and clean with compressed air. If any
hose cannot be freed of cbstructions, replace.

ETE77
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR
Fuel pressure at idling
kPa {kg/cm?, psi)

Vacuum hose is connected

Approximately
245 (2.5, 36)

Vacuum hose is disconnected

Appraximately
204 (3.0, 43)

Inspection and Adjustment

IACV-AAC VALVE

@l

Ml &,

E]

Idle speed™1 rpm
M/T: 750+ 50 (for Canada} Resistance (o] Approximately 10.0
No-load*2 6501 50
{in ""N” position) {except for Canada)
AT: 800+ 50 INJECTOR
Air condmoner: ON, y As above Resistance Q Approximately 10.0
(in '"N'' position)
Ignition timing 10°+ 2° BTDC RESISTOR
Throttle position sensor idle
0.40 - 0.60 Resistance kQ Appraximately 2.2

position v

*1. Feedback controlled and needs no adjustments

*2: UUnder the following conditions:
& Air conditioner switch: OFF

& Electric load: OFF (Lights, heater, fan & rear defogger)

IGNITION COIL

Primary voliage v

12

Primary resistance
[at 20°C (68°F)] Q

Approximatety 0.9

Secondary resistance
[at 20°C (68°F)] kQ

Approximately 13.0

MASS AIR FLOW SENSOR

Supply voltage \

Battery voltage (11 - 14}

Output voltage vV

0.7-1.1"

*: Engine is warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE

SENSOR
Temperature °C (°F) Resistance k2
20 (68) 23-27
90 (194} 0.24 - Q.26
110 {230) 0.14 - 0.15

EGR TEMPERATURE SENSOR

Resistance
85. E
[at 100°C (212°F)] kG2 5.3+8.53
FUEL PUMP
Resistance { Approximately 0.2

THROTTLE POSITION

SENSOR

Accelerator pedal conditions

Resistance k)

Completely released

Approximately 0.5

Partially released

05-4

Completely depressed

Approximately 4

EF & EC-385
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR
Fuel pressure at idling
kPa (kg/cm?, psi)

Vacuum hose is connected

Approximately
245 (2.5, 36}

Vacuum hose is disconnected

Approximately

204 (3.0, 43)
Inspection and Adjustment
: N EGR TEMPERATURE SENSOR
dle speed*1 rpm
No-load*2 Resistance
. . 85.348.53
(in "N position) 800+ 50 lat 100°C (212°F)} kQ2
Air conditloner: ON N 850+ 50
(in "N position)
Ignition timing 16" £2° BTDG HEATED OXYGEN SENSOR HEATER
Thrattla position sensor idie 0.45 - 0.55 Resistance o 3 - 1,000
pasition v
*1: Feedback conirolled and needs no adjustments
*2: Under the foilowing conditions:
e Air conditioner switch: OFF
¢ Electric load: OFF (Lights, heater, fan & rear defogger) FUEL PUMP
Resistance 9] Approximately 0.7

IGNITION COIL

Primary voliage v

12

IACV-AAC VALVE

Primary resistance
{at 20°C (68°F)] Q

Approximately 1.0

Secondary resistance
[at 20°C (68°F)] [19]

Approximately 10.0

MASS AIR FLOW SENSOR

Supply voltage v

Baitery voliage (11 - 14)

Output voltage v

13-17"

*: Engine is warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE

SENSOR
Temperature °C {°F) Resistance kQ2
20 (68) 21-29
50 (122) 0.68 - 1.00
80 (176) 0.30 - 0.33

Resistance O Approximately 10.0
INDECTOR

Resistance Q 10 - 14
RESISTOR

Resistance k€2 Approximately 2.2

THROTTLE POSITION SENSOR

Accelerator pedal conditions

Resistance k)

Completely released

Approximately 1

Partially released

1-10

Completely depressed

Approximately 10

EF & EC-386
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